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Introducci6n

El alcohol polivinllíco pertenece a la rama petroquímica, conocida bajo

el nombre de Resinas Sintéticas, que es la rama de la industria petroquímica

que muestra después de las fibras artificiales y sintéticas, un mayor dina - 
mismo. 

Las resiriA sint4ticas constituyen propiamente la materia prima para la

industria manufactarera de artículos de plástico, así como para pinturas y - 

adhesivos la gran variedad de tipos de resinas sintéticas, así como sus pro- 

piedades £ ísicas y químicas permita un amplio campo de aplicaciones. 

Las aplicaciones se llevan a cabo en la gran variedad de formas: pel-<c: u

la, lámina, tubo flexible y rígido, perfiles y en la multitud de formas obte
nidas en el moldeado por inyecci6n, por extrusi6n por soplado y rotacionalt- 

etc. Sus aplicaciones han ido en aumento, pues sus propiedades han permitido

sustituir a materiales tradicionales como: papel, metales, vidrio, telas, ma- 

dera y cuero, para citar las principales. 

Prácticamente todas las resinas sintéticas tienen origen petroquímiro. - 

Aunque existen varias maneras de clasificar las resinas9 en este estudio se - 

han hecho por tipos y de éstos se cowideran dos grupos poliolefinas, cuya - 
elaboraci6n está reservada a Petr6leos Mexicanos y las demás resinas, cuya - 
elaboraci6n pertenece al sector se= dario. 

Existen otros tipos de resinas, cuyo origen no es petroquímico: breas - 

esterificadas y los resinatos de sodio, calcio y zinc. 

Clasi£icaci6n de las Resinas Sintéticas por tipos. 

Poliolefinas

Poliétileno de baja densidad ( alta presi6n) 

Polietíleno de alta dersidad ( baja presi6n) 

Polipropileno. 
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Las demás

Acríliz:as

Alcídicas

Alcohol polivinílico

SAN

ABS

Celul6sicas

EpoxIcas

Fen6licas

Fumáricas

Intercambiadnras de Iones

Maléicas

Melamina - Formaldehído

Poli ( Acetato de vinilo) 

Poli acrilamida

Poli ( Clorara, de vinilo) 

Poliarnidas

Poliester

Políestireno

Poli£ormaldehido

Poliuretanos

Poliviníl brutiral

Polivinil formal



Urea fenol forfurilico

Urea formaldehido

La produccí6n de resinas sintéticas se Inicio en nuestra país en 1947, 

con la elaboraci6n de resinas fen6licas por la empresa Bakelita. de ~ co,- 

S. A. Cuatro aFios más tarde en 1951 se inici6 la producci6n de poliestireno. 

Para 1960 ya se elaboraban nuevos tipos de resina . En 1971 se elaboraron

venti m de los veintiocho tipos de resinas consideradas en este estudio. 

Queda aún sin £abricarse entre otras el alcohol polivinllíco y las res' 
polivinil butiral. 

La inversi6n del Sector Industrial en la rama de Resinas sintéticas y

artificiales ascendi6 en 1975 a 8, 0602 millones con respecto a 1974, que - 

equivale a un crecimiento de 34. 2%. De continuar presentándose las tenden- 

cías tradicionales de crecimiento de mercado, se estima un incremento anual

promedio del orden del 15% en las inversiones de esta industria, para poder

satisfacer tanto el mercado nacional como el de exportaci6n. 

Para 1976 la inversi6n programada era del orden de 1, 000 millones de - 

pesos incluyendo tanto las obras en con trucci6n como la iniciaci6n de nuevos

proyectos. 

A Diciembre de 1975 la capacidad instalada era del orden de 278, 322 - 

toneladas anuales, correspondiendo 232, 177 toneladas ( 83. 5%) a las fibras

sintéticas y 46, 145 toneladas ( 16. 5%) a las artificiales. Estas cifras re~ 

presentan un íncremento de 24. 1% con respecto a 1974. Este crecimiento fué

logrado básicamente por las fibras sintéticas. 

Para 1976 existen expansiones previstas que aumentarán la capacidad

total instalada en 60, 000 toneladas 6 sea 21. 6% sobre 1975. 

E2i 1975 la fuerza de trabajo ascendiS a 209911 personas, lo que repr1
senta un incremento de 16. 5 sobre 1974. 

Los sueldos, salarios y prestaciones erogados por el sector en 1975 - 
fueron de 3 2. 086 millones, lo que equivale a un aumento de 120. 3% sobre - 

1974. Esto se traduce en un ingreso promedio anual por capital de 199, 566. 00

7 una inversi6n de 3 411, 362. 00 por persona empleada - 

La importaci6n de resinas se redujo en 1975 considerablemente volviendo

al nivel de 1973. 



1.— ESTuDio PRELIMIW DE MITICADO



I Estudio Preliminar de Mercado

El estudio preliminar de mercado comprende. 

1 Consumo Nacional

a) Producci6n Interna
1

b) ImportaWW en Volumen y Valor

c) Empleos del producto y sustitutos

d) Datos hist6ricos

2 Consumo Internacional

a) Precios en Estados Unidos

b) Principales Consumidores en el Mundo

c) Compafilas Productoras Mundiales

3 Proyecci6n de la Demanda

1 Consumo Nacional

a) Hasta el presentt,!, el alcohol polivinílico no ha sido fabricado en

México y la totalidad de la demanda es satisfecha mediante importaciones, - 

aunque han sido pedidos los siguientes permisos petroquímicos. 

Permisos Petroquímicos Otorgados

Fecha Diario Nombre de la Nombre del Capacidad

Oficial Empresa Producto Tory/ aZlo

28/ IV/ 66 Alco - Pol, S. A. Alcohol Polivinílico 365

1 8/ VI 11/ 7 5 Polivin, S. A. de C. V. Alcohol Polivinílico 3000
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Inversi6n en: 

Millones de pesos Localizaci6n Materias Primas

Principales

1. 0 Edo. de México Acetato de Polivinilo

Metanol

7. 1 Santiago Tianquistenco Acetato de Polivinilo

Edo. de México Metanol

El primero de dichos permisos petroquímicos no se ejerci6, el segundo

de los permisos petroquímicos hasta la fecha no se inicia, aunque existe - 

la posibilidad de realizarlo y posteriormente efectuar una ampliaci6n del - 
mismo a 6, 000t/ A. 

b) Importaciones en Volumen y Valor

Origen de las Importaciones

Año 1970

Unidad y Valor en

País Cantidad 1 9. legal Pesos

Alem. Rep. Fed. 168 206 1 713 944

España 7 006 55 098

E. U. A. 136 130 1 340 867

Jap6n 766 124 6 317 208

Noruega 500 7 000

Paises Bajos 75 1 547

1 078 041 9 435 664

1971

Alem. Rep. Fed. 145 281 1 405. 560

Canada 734 37 391
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1971

286 536 4 053 636

Bélgica Luxemburgo 20 000

Costa Rica 1 756

43 080

25 172

Espaila

512 273

40

602

Italia

325

E. U. A. 201 059 2 012 302

Jap6n 694 713 5 515 620

Total 043 583 8 996 370

1972

Alem. Rep. Fed. 156 646 1 848 270

Costa Rica 1 760 20 550

España 7 000 50 750

E. U. A. 643 626 4 543 407

Jap6n 942 144 7 735 238

Falses Bajos 125 2 841

Imp. al Interior 1 753 301 14 201 056

Perímetros Libres 2 800 10 000

Total 1 756 101 14 211 056

1973

Alem. Rep. Fed. 286 536 4 053 636

Bélgica Luxemburgo 20 000 217 500

Canada 43 080 383 295

E. U. A. 512 273 4 866 602

Italia 50 1 134

Jap6n 740 847 6 693 386
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1973

Paises Bajos 120 2 651

Imp. al Interior 1 602 908 16 218 20

Perímetros Libres Total 4 351 3 159

1 607 259 16 249 795

1974

Alem. Rep. Fed. 272 231 5 810 317

Canada 122 8 755

E. U. A. 723 382 9 717 619

Jap6n 906 435 17 850 129

Palses Bajos 350 8 289

Imp. al Interior 1 902 720 33 395 109

Perimetro Libres 4 815 36 000

Total 1 907 535 3 431 109

Distribuidores en - 11- strO País. 

Química Mexibras, S. A. 

Corporaciones IndustrIales, S. A. 

Productos de Maízp S. A. 
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Empresas Consumidoras en — estro país. 

Se presenta a conti— n i6n un desglose de las. principales compañía consi- 

j7cLdoras de Alcohol Polivinílico que obti~ n el producto mediante importaciones, 

en el aflo de 1976. 

Nombre rg Importe en

pesos. 

Industrias Resistol, S. A. 220 550 7 035 050

Química Henkel, S. A. 30 000 450 000

Química Hoechst de México, S. A. 142 000 5 015 195

Comercial Mexicana de Pinturas, S. A. 100 000 1 700 000

Nylon de México, S. A. 36 000 600 000

Textiles Morelos , S. A. 32 000 1 395 000

Namex , S. A. 40 000 1 040 000

Pegamentos Garantizados, S. A. 40 000 1 088 210

Stoffel y Cía., S. A. 30 000 545 000

Polícyd , S. A. 4 060 205 400

Optig-raph o S. A. 15 000 274 500

Ind. Químicas Synres , S. A. 20 000 440 000

Cía., Papelera el' Fenix , S. A. 10 000 240 750

Hexaquimia s S. A. 5 000 31 250

Servistolt S. A. 20 000 398 000

PolSxLeros y Produc. ~ cos , S. A. 5 000 110 000

Mon Química , S. A. 100 000 2 280 000

Cía. Ind. Atzcapotzalco y S. A. 15 000 450 000



12

Cartonajes Estrella, S. A. 20 625 484 250

Industriales Ebro- Quimex, S. A. 1 908 103 892 50

Avon Cosmetics, S. A. de C. V. i 800 45 000

Max Factor & Co., Suc. en México 50 1 150

Estee Lauder Cosmeticos, S. A. 50 1 414

Perfumes Importados, S. A. 2. 5 222

Juama, S. A. 1 000 32 480

Helio Sensimex, S. A. 250 8 873

Capacitr6n, S. A. 100 4 000

Corporaci6n Industriales, S. A. 40 000 1 210 000

R. O Hule de México, S. A. 91 3 489

Hull de México, S. A. 136 2 563

Allegran, S. A. 300 15 000

Probst, S. A. 250 8 125

Barnes Hind de México, S. A. DE C. V. 100 14 375

Electr6nica ABC, S. A. 280 13 720

Janet, S. A. 500 15 000

Química Mexibras, S. A. 160 000 3 012 600

Instituto Mexicano de Rehabilitaci6n 323 29 300

Proveedor Científico, S. A. 2 200

TOTAL 109 627. 5 28 311 812
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Como materia prima en la elaboraci6n de polivinil butiral el cual es

empleado e la fabricaci6n de cristales dg seguridad encuentra tambi¿n un - 

alto grado de empleo. 

d) Datos Hist6ricos. 

La demanda en México de alcohol polivinílico es satisfecha n.Jca- 

mente mediante importaciones la cual se puede compendiar en la sigui---ire- 

tabla. 

Alcohol Polivinílico

1962 1976) 

Importaci6n Importaci6n Producci6n Consumo

Aparente

ABIo toneladas) miles de Pesos) Toneladas Toneladas

1962

1963

1964 187 2, 753 187

1965 358 5, 089 358

1966 518 6, 314 518

1967 480 5, 686 480

1968 724 7, 738 724

1969 822 7, 886 822

1970 1, 079 9, 460 1, 079

o' 1971 1, 044 8, 999 1, 044

1972 1, 757 14, 211 1, 757

1973 1, 608 16, 250 1, 608

1974 1, 908 33, 396 1, 908

1975 518 8, 038 518

1976 1, 540 27, 229 1, 540
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Datos obtenidos S I C Direcci6n General de Estadísticas Anuarios Estadís- 

ticas de Carnercio Exterior con fraccionel arancelariq 39- 02B 007 de 1970 a 1974
y 39 02B 005 para 1975. 

ARO

1965

1966

1967

1968

1969

1970

1971

1972

1973

Tasa de crecimiento del Consumo Aparente

AZ105 Tasa

1965 - 1974 20. 4% 

1967 - 1974 21. 8% 

1969 - 1974 18. 3% 

1971 - 1974 22. 2% 

1973 - 1976 15. 64% 

2.- Consumo Internacional

Los precios hist6ricos de Importaci1n de este producto son en E. U. A.-. 

Precio de Importaci6n

t S/ TM) 

14, 220

12, 188

11, 835

10, 694

9, 591

8, 753

8, 621

8, 092

10, 110

Precio de Venta

en E. U. A. ($/ Ton.) 

13, 750

13, 750

12, 375

9, 350

9, 350

8, 800

8, 800

8, 800

8, 800

1974 17, 551 13, 475
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AHO Precio de Importaci6n Precio de Venta

Ton.) en E. U. A. ( S/ T—.) 

1975 15, 675

1976 — 

Régimen de Importaci6n

Fracci6n arancelaria 39 02B 007

Cuota ad valoren 20% del precio unitario

Precio oficial 8. 50 S/ Kg- 

b) Principales consumidores mundiales

La producci6n anual mundial de alcohol polivinílico alcanz en - 

1967, 173, 000 Toneladas y cerca de 200, 000 toneladas se produjeron en el Jap6n

solamente en 1973, que es el principal productor y consumidor en el mundo. 

Entre otros países consumidores encontramos a E. U. A. Francia, 

Paises Bajos, Replablica Federal Alemana, Noruega y el Canadá. 

c) Principales productores mundiales

Nombre Fabricante País

Comercial

Gohsenol Nippon Gohsei Co., ( Nippon

Synthetic Chemical Industry

Co., Ltd.) Jap6n

Kuyashiki Poval Kuraray Co., Ltd Jap6n

Denka Poval Denki Kagaku logyo KK. Jap6n

Shinetsu Poval Shin- Etsu Chemical Ind- Co., Ltd. Jap6n
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Nombre Fabricante País

El Vanol EI du Pont de Nemours and Co Inc. E. U. A. 

Gelvatol Shawinigan Resins Ltd. ( Monsato) E. U. A. 

Lemol Borden Inc. E. U. A. 

Vinol Airco Chemical Co., ( Air

Reduction Co. Inc. E. U. A. 

Moviol Farbwerke Hoechst A. G. Alemania Federal

Polyviol Wacker -Chemie Gm. b. H Alemania Federal

Rhodoviol Rhone - Pulenc, S. A. Francia

Alcotex Revertex Ltd. Gran Bretaria

Polivinol Rhodiatoce, S. p. A. Italia

3.- Proyecci6n de la Demanda

Para la proyecci6n de la demanda Pueron probados 7 tipos de ecuaciones

crue en cada caso los coe£ icientes se ajustaron por mínimos cuadrados a los - 

datos hist6ricos estos tipos de ecuaciones probadas £ ueron: 

Polinomio grado 1 y-- a + bx

2
Polinomio grado 2 y-- a + bx* cx

2 3
Polinomio grado 3 y= a + bx + cx + dx

Hiperb6lica compuesta y- 1

a + bx
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bx dx
Exponencial compuesto y= ae ,. ce

Hiperb6lico y= ax
b

x

Logarítmico y= ab

Donde

y= Consumo proyectado

x-- Niamero de aiío ( 1, 2, 3 ..... ) 1965=1

a, b, c, y d = Coeficientes

e= 2. 3025

De estas proyecciones, se escogi6 la que cumplia con los siguiénites requisi- 

tos: 

a) Mayor ajuste a los datos hist6ricos ( desviaci6n estándar) 

b) Tendencia parecida a la tendencia del producto

Los resultados obtenidos de la proyecci6n de la demanda con base a los datos

hist6ricol son: 

PSIO Consumo Aparente

1975 2, 223

1976

1977

1978

1979

1980

1981

1982

1983

1984

2, 521

2, 839

3, 178

3, 537

3, 916

4, 316

4, 736

5, 176

5, 636

1985 - 6, 117
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Las tasas probables de crecimiento del consumo aparente son: 

Años

Oferta Demanda ( Ton/ afio) 

Tasa de

1975 - 77 13. 01% 

1977 - 79 11. 02% 

1979 - 81 10. 46% 

1981 - 83 9. 51% 

1983 - 85 8. 71% 

Demanda de alcohol polivinílico que puede ser obtenido por la

técnica desarrollada. 

Año Oferta Demanda ( Ton/ afio) 

1976 1185

1977 1335

1978 1494

1979 162,3

1980 1840

1981 2028

1982 2221

Precio de Venta en México. 

El precio de venta actual en México es de 50 a 65 pesos / 119. 

L. A. B. Ciudad de México. 

Datos obtenidos de los distribuidores Químicos Mexicanos, S. A. y Corpora - 

cienes Industriales, S. A. 
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11.- CAPACIDAD DE LA P= A
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Capacidad de la Planta

Debido a que la técnica desarrollada está destinada principalmente a la

producci6n de alcohol polivinílico de baja viscocidad y no hay producci6n en

la República Mexicana de este producto, se estim6 de acuerdo con la proyecci6n

de la demanda obtenido en el estudio de mercado, el poder elaborar 2221 To" o

de las 4, 736 TorMo consideradas para el año de 1982 para una producci6n - 

diaria de 6. 73 Ton. considerando 330 días hábiles por año. 
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III.- PRQPIED.ADES FISICAS Y Q= CAS
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III.- Propiedades Físicas y Quízdcas del Acetato de Polivinilo y Alcohol
Polivínílico. 

El acetato de vinilo se ha polimerizado industrialmente en masa, soluci6n, 

suspen i6n y en emulsi¿=. La mayor parte, tal vez un 90%, del material indenti - 

cado como acetato de poliwinilo o sus copolímeros constituidos predoninanterien

te de acetato de vinílo son fabricados mediante técnIcas de emulsi6n. 

Las emulsiones son líquidos de color blanco lechoso conteniendo cerca de - 

55% de acetato de polívinilo y el resto estando formado por agua, pequeHas can. - 

tidacles de agentes humectantes y coloidos protectores, eliminándose de esta ma - 

nera la n esidad del uso de solventes que pueden resultar toxicos, in-Plamables

y :: aros y los requerimientos de recuperaci6n de dichos solventes. 

Las emulsiones tambi1n ofrecen la ventaja de un gran contenido de sálidos

que presenta gran facilidad para £ luir, ya que la viscocidad de las emulsior s - 

es independiente del peso molecular de la resina. 

Una formulaci6n de emulsi6n, deberá contener, mon6mero, agua coloido - 

protector, surfactante, iniciador, b-a££ er y puede llevar tambi¿n un regulador de
peso molecular. 

Los iniciadores 0 catalízadores usados en polimerizaciones de acetato de - 

vinilo son del tipo de radicales libres, tales como el per¿xido de hídr6ge-no, - 

peroxif'ulfatos, peroxido d<-. benzoilo y combinaciones redox. Las polimerizaciones

en emulsi6n son conducidas con catalizadores solubles en agua. 

Los bu£ fers son aHadidos a las formulaciones debido a que las velocidades

de descomposici6n de algunos iniciadores son afectados por el pH, por lo cual - 

muchas veces es deseable minimizar la hidr6lisis de! mon6mero ya que produce - 
ácido acético ( que afecta al catalizador) y Acetaldehido ( que produce al peso

nolecular del polímero). En las for7nulaciones el PH es controlado en el lado - 

ácido a un pH de 4~5 con fosfatos 6 acetatos pero aíiadiendo a pH neutro como - 

buffer bicarbonatos se obtienen resultados excelentes el pR de las emulsiones - 

comerciales varia de 4 a 6. 

En cuanto a surfactantes y coloide protector se refiere existen gran VI. -:Le
dad de combinaciones y de ellas dependen las propiedades de la emulsi6n y la
película formada de ella. 

Las emulsiones de acetato de polivinilo pueden contener sur£actante 6

coloido protector en forma aislada pero la práctica comun. es usar ambas en

general, entre mayor es la c2altidad de emuls ¡ficantes, menor será el tamaño de

partícula de la emulsi6n. 
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A niveles bajos de emulsi2icante ( ejeri. 0. 1% el Polímero no forma una

dispersí6n cremosa que permanece suspendida inde£lllidairen-re en la U3e - 

acuosa, sirw que forma pequellas perlas que se sedimenta= y pueden separarse
fác-tl,7iente por £'iltraci6n. 

Por lo r---,ular todos los procesos de polimerizaci6n son operados a pre

sl6n atmosférica y en reactores convencionales Tidríados 6 de acero íwj<ida
ble. 

Los acetatos de polívinilo varían al aumentar las valores de peso mo- 

lecular, de líquidos viscosos, s6lidos de bajo punto de fusi6n a materiales

sumamente chiros. Son productos neutros, de color que varía del colcr del - 

agua al color de ia pajal sin sabor, sin olor y no t6xicos. Las re -ira no - 

tienen un punto de Fusí6n dednIdo pero son más suaves con£ orme la teTnpera 

tura se aumenta. Son solubles en solventes orgánicos, taJ-es como ésteres, - 

cetanas , ar6maticos, hidrocarburos halogerados, ácidos carboxIlicos, etc, - 

per -o 5- isolubies en alcoholes ( excluyendo el metanol que es un solvente), - 

glicoles, agua y líquidos no polares tales como el eter, disul£uro de carbcno, 

hidrocarburos ali£áticos, aceites 7 grasas. A Alcoholes tales cono el etíli--o

propílico y but:flico ccnteniendo 5- 10% de agua disolverán el acetato de - 
polivInilo. 

PROPUMA.DES FISICAS. 

Propiedad Valor

Densidad g/ CM
3

a 2*0* C 1. 19

1--d ice de refracci6n n 20 1. 46, 
D

Absorci5n de agua, % en 24 Hr. 2- 3

Temperatura de trwLg:lci6n, segundo orden * C 30- 34

Coeficiente térmico de exparisi6n linear 8. 6 x 10 7

Conductividad Térmica cal/ seg) (

cm2) (*
C/ I 38 x 10- 5

Calor Especí£±co . 1/ 9- 0. 389

Constaarte Diel6ctrica

6 , 

H~ 
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a 30 C 60H 3. 3
0

z

18, 000

60 C 60H 6. 5

15

z

90, 000

25 C 11H 3. 15

60

z

300, 000

25 C IIOOH 3. 09

800 79 1 500, 000

25 C 1MH 3. 06
z

25 C IOME 3. 02

Las propiedades el&ctrir- q son fuertemente afectadas por la habílidad

del acetato de polivinílo a absoiber agua. 

El acetato de pol-ivinílo comercial, se encuentra Sn forma seca como - 

perlas y granos, se clasifica seg'Cm su ~ oSidad a 20 C de — 2 soluci6n de

86. 1 gr, 6 — a mol, de resina disuelta en benceno para hacer IL; los grados

de 7iscocídad corresponden a los pesos mlecualres descritos en la tabla que

a cc=tinuaci6n se presenta. En Europa, el valor " I" de F¡ kentsherw también - 
der:!7ado de medidas de viscocidad, es usado igualmente para caracterizar las

res¡,, -4q comerciales. 

Relaai6n de peso molecular y viscocidad del Acetato de Polivinilo. 

FIKEIMHER PESO MOLECULAR

VISCOC33)AD MLLOR WE* PROMEDIO

1. 5 13 11, C) OO

2. 5 19 18, 000

1

7 32 45, 000

15 4q 90, 000

25 48 140, 000

60 58 300, 000

100 62 500, 000

800 79 1 500, 000

Cuando se calienta arriba de la temperatura ambiente, el acetato de - 

polivinilo se transforma en un s6lido may flexible y a 50* C se blando. Puede
permanecer por machas horas a 125* C sin cambiot pero a 150% gradualmente se

obsarece y sobre 225* C se liberará ácido arético formando una resina café - 
insoluble, se carbonizará a temperaturas mucho mayores. Al disminuir la tem- 

peratura por debajo de la temperatura ambiente el acetato de polivimilo se - 

har quebradizo. 
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Lag cualidides de envejecimiento son excelentes debido a su resistencia

a la oxídaci6n 37- crue son inertes a los efectos de la luz u_Ltravioleta- 

FROPIEDADES QUIM= 

Las propiedades quImicas del acetato de polívinilo -son las mismas que - 

las de un ester ali£ático. De esta manera por medio de una hidr6lisis ácida - 
6 básica se produce alcohol polivinílico y ácido acético 6 el acetato del - 
cation básico. Industrialmente el alcohol polivinílico se produce por inter- 

cambio de ester con metanol con un catalizador básico, que, en adici6n al - 

producto poliméricoy se forma acetato de metilo, 

Muchas propiedades de las emulsíones de acetato de polívinilo se deter- 

minan, no por las características del polímero puro que cont-I" lpny sino pro- 

piedades de la £ase acuosa y su contenido. La gravedad específica a 20* C para
todas las e.TaLlsiones es de 1. 1 aproxímadamuente. 

Eba general poseen un ligero olor de! moni r-.ero residnn1 . Las trazas de - 

ácido acético que se presentar pueden ser neutralizadas con ba-ses tales como - 

el bicarbonato de sadio, y cuando el mon6mero residual es removido, el pH de - 
la emulsi6, 1 resultante se puede ajustar a 7. Por medio de la selecci6n juicio

sa de la concentraci6n del non6mero, coloide protector y agentes emulsilican- 

tes y humectantes, metodo de polimerizaci6n y tratamiento posterior, las pro- 
piedades pueden variarse para llenar las especificaciones de su uso. Tales - 

Propiedades incluyent tamar-lo, promedio de partícula y rango de tamaZo de partl
cula, peso molecular del pollmero, pE, viscocidad de la emulsi6n, carga de la

particula, tolerancia a los solventes, características de la película y res1,1

tencia a7L agua. 

ESPECIFMACICN"ES Y ESTAMARDS. 

Las especificaciones de las emalAnneq comerciales más comunes son las - 

siguientes. - 

Propiedad Rango

Sol:Ldos % 54- 56

Viscocidad cP 40- 4500

PH 4- 6

Mon6mero residual 1- 0- 0. 3

Tairaffo de particula  0: 2- 3. 0
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Carga de pa-rtícula neutra 6 negativa

Densidad al 25* C, lb/ gaLl 9. 2

Estabilidad de Borax estable 6 inestable

Estabilidad mecánica buenas 6 excelentes

usos

Los productos de acetato de polívinilo son usados principalmente como

adhesivos y en la fabricaci6n de pinturas, en la £abrícaci6n de alcohol - 
polívinllico, como copollmero con cloruro de vinilo, etile-no acrilonítrilo. 

ALCOHCL POLIVMLICO. 

El alcohol polivinílico, se cree que fué prepa-rado por el químico, - 

Willie Hermann. Su primera aplicaci6n comercial £ ué llevada a cabo en la - 

decada de los veintes en Alemania y fué introducido comercialmente en los - 

Estados Unidos en 1939. Químicamente hablando, el alcohol polivinílico - 

puede ser clasificado burdamente como un alcohol polihédrico con grupos - 

hidroxilos sec-undarios, en átomos de carbono a-lter7lado. Aunque el alcohol - 

polivinílico puede ser visto como el polímero del alcohol vinílico, recurd-tu

do que el mon6mero te¿rico, CE 2 ' CHOH, no existe ya que se re arregla a - 

acetaldehido, CH 3 - CHO. 

El alcohol polivinílico, solo puede ser obtenido mediante la hidr6lisis

de aig(m otro polímero vinllíco. Comercialmente, el ternino alcohol polivi- 
nílico incluye todas las resinas derivadas de la hidr6lisis del acetato de- 

pol1vinilo. 

La variaci6n de dos £ actores principales, durante el proceso a-fectan - 
marcadamente las propiedades del producto fínal. Las propiedades varían de - 

acuerdo al peso molecular del acetato de polívinilo original y el grado de- 

hidx-6lisis. La estructura del alcohol polivinílico obtenido por la hidr6li- 

sis completa puede ser representado por CH3 - CHOH( CH2 - CEOH) n, donde n - 

está relacionado al peso molecular de la resina original . 

Aunque la £6rmula ordinaria del alcohol polivinílico se escribe normal

mente de esta forma, debe recordarse que ésta es una estructura ideal, y en

la práctica ocurre alguna polimerizaci6n del tipo de cabeza con cabeza, re- 

sultando una estructura de 1. 2 Glicoly - CE 2 - CHOH CH 2CROE - CHCH CH 2 CEOH
CH

2
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En hidr6lisis parciales, cantidades proporcionales de residuos de grupos

CH - COO- se encuentran distribuidos a lo largo de la cadena en lugar de OE, 

y 2a cantidad de tales grupos de acetato se pueden expresar como porcentaje de
irenido de acetato, así en un alcohol polivinílico de 70% de contenido de - 

acetato, 30% dé los grupos acetato del polímero original se hidrolizaron a - 

grupos hidroxílo Y 70% permanecieron como grupos de acetato. El contenido de - 
grupos hidroxilo del alcohol polivinílico está en relaci6n directa a su apli- 

caci6n comercial y en las muestras en las cuales el 87- 89% de Y. os grupos ace- 
toxi presentes han sido convertidas a grupos hidroxilo, se llama parcialmente
acetilados; en los grados completamente hidrolizados un mínimo de 98% de los - 
grupos acetoxi es sustituido por los grupos alcohol y en los grados super hi- 
drolizadosy más del 99. 7% del polimero se hidrolíza a alcohol poliviníliro. 

El alcohol polivinllíco se distribuye comercialmente en forma de polvo - 

6 granos. Una variedad de grados, que difieren en peso molecular contenido - 

de acetato elaborados por los fabricantes. 

PROPIEDADES. 

El alcohol polivinílico es estable en cuanto a color hasta los 140* C- 
Con calentamiento prolongado a 160- 170* C se obscurece y se hace insoluble en
el agua. Arriba de los 170* C ocurre la £ormaci6n de eter sobre los 200* C, se

funde y a temperaturas todavía mayores se descompone con carbonizaci6n. Bajo
alta,s presiones a 200* - 250% se obtiene una resina moldeable, con una so- 

lubilidad ligeramente alterada. 

Su calor de combusti6n es de 5902 cal/ gr. Las densidades e índices de - 
refracci6n de resinas conteniendo diversos contenidos de acetato están dados
en la siguiente tabla. 

Acetato en la resina 20 20

d

20 D

0 1. 329 1. 557

5 1. 322 1. 553

10 1. 316 1. 545

20 1. 301 1. 539

30 1. 288 1. 530

40 1. 274 1. 521

50 1. 260 1. 512

60 1. 246 1. 503

70 1. 232 1. 494



El coeficiente de expansi6n linear del alcohol polivinílico es de 7- l2xlO~
5

El agua es realmente el mico solvente práctico para el alcohol polivinílico. - 

Soluciones acuosas de alcohol polivinílico toleran cantidades sustanciales de - 
alcoholes tales como, metanol, etanol, 2 propan 1, creciendo la proporci6n con- 

forme decrece el porcentaje de hidrolísis. 

Si permanecen constantes las demás propiedades, las diferencias en el gra- 
do de, hidr6lisis gobernarán la facilidad con que el alcohol polivinílico se di- 
so vl!jlá en agua. IPor otro lado entre menor es e' grado de palimeriza;zi6n, mayor
será la solubilidad. Para cualquier pes!> molecular específicos la solubilidad - 
es máxima en rango de hidr6lisis de 92- 94%. 

El alcohol polívinílico no se disuelve en agua fr:fa, pero cuando se obtiene
una soluci6n en agua caliente con agitaci6n. la resina no precipita al en£ riar— 
En un período de tiempo las soluciones de alcohol polivinílico de bajo contenido
de acetato incrementan su viscocidad y pueden ar1n gelarse, el £ en6meno es uepen- 
diente de la concentraci6n y peso molcular. 

Propiedades del Alcohol Polivdidlic ) 

Incr,emento en flexibilidad

Incremento en sen ibilidad al a~ 

Incremento en facilidad de solvataci6n

29

Incremento en viscocidad

Incremento en resistencia de bloqueo

Incremento en resistencia de la tensi6n

Incremento en resistencia al agua

Incremento en resistencia adhesiva

Incremento en resistencia a solventes

Incremento en pot-, ¡ a a la dispersi6n

PESO MOL Ea~ 

í_,' ' t. .  
1` T, ' - - 1, 

de Hid:rldliqll

Incremento en resistenria al agua

Incremento en Elexibili- ad
Incremento en resistencia a la tensi6n

incremento en seinibiUdad al agua
Incremento en resistencia de bloqueo

Mayor adhesi6n a superficies hidro£6bicaq
Incremento en resistencia de solventes

Mayor adhesi6n a superficies hidrOfílica-s

La figura superior muestra la variaci6n en PrOPíedades que ocurre con cwnbios
en el peso molecular cuando se Inant-ig>np constante el porciento de hidr6lisis Y en - 
la parte inferior cuando se varía el porciento de hidr6lisis y permanece constante
el peso molecular. 
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Generalmente hablando, las variaciones son las mis~ ea ambos casos, con

algunas excepcianes. 

La viscocidad del alcohol polivinílico en soluci6n es determinado pri- 1 - 
1- 

palinente por el peso molecular carLeorme aumenta el pesos molecular, aumenta tam

bién la viscocidad. 

Los alcoholes polivinílícos de bajo contenido de acetato son insolubles y - 
casi no son a£ectados a temperaturas ordinarias por la gasolina» propano y dí6xi

do de azu£ re, kerosono, ben eno, xíleno dicloruro de metileno, tricloro etileno

tetracloraro de carbono, clorofluoro carbonos, monocloro benceno, retanos, al

cohol etílico, etilen glicol, acetana, £ urfural, acetato de metilo, dioxaro

formamida, dietilen glicol, acido cresílico, monoetanol aminar trietanolamina, - 

quínolina, mor£olina, piridina, nitrobenceno, eter y anilina

Sola hay pocos tipos de compuestos orgánicos que tiene acci6n solvente en - 
los grados completamente hídrolizados de alcohol polivinílico. Estos compuestos

son usados como plasti£icantes y en la mayoría de los casos, tambie i funcionan - 
humectantes. La presencia de uno 6 más grupos hidroxilo aumentan su actividad— 

Ejemplos incluyen, glicerol etilenglicol y algunos polietílenglicoles. También - 
son útiles las aminas tales como las etanolaminas, sus sales y aminas incluyendo
la £ormamida, N (- 2Hidroxietil) £ ordamída y la N (- 2- FL£ droxietil) acetamida. La

Mayoria, si no todos los solventes requieren calor para disolver acm pequeRas - 

cantidades de alcohol polivinílico. Compuestos con bajo poder solvente, pero aún

útiles como plastíficantes son el sorbítol y la urea. 

La presi6n osm6tica de una solucí6n de alcohol polivinilico de 1. 29/ 100 ml - 
de agua. ( Bajo c= t= ido de acetato, bajo peso molecular) es de 0. 008 atm. La - 

viscocidades en poises de alcohol polivinílico con varios contenidos de acetato

en soluci6n al 4p 8 y 12% en agua a 20* C están dados en la siguiente tabla. 

Viscocidad de Soluciones de alcohol polivinílico en relaci6n a su peso molecular. 

Peso molecular del

acetato de polivinilo

original

Contenido

de

acetato Sol 4% sol 8% Sol 12% 

10, 000 20 OV65 o. o26 0. 045

15, 000 20 0. 024 0. 054 0. 125

33, 000 5 0. 048 0. 18 0. 65

33, 000 20 0. 045 0. 16 0. 52

135, 000 5 0. 20 5. 5 28

135. 000 30 0. 30

400, 000 1 0. 50 16 40

400, 000 40 0. 70
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La resistencia a la abrasi6n es 10 veces aquella del hule, y su dureza
inedida en dur6metro " Shore- es de 10- 1-00 plastificada. La resistencia a la

tensi6n y elongaci6n al rompimiento en materiales de bajo contenido de acetato, 
está dado por la tabla. 

La conductividal térmica de! alcohol polivinllico M cal/( seg) ( cm

2 ) - 

c/ am) es de 5 x 10 para la resina estruida y 18 x 10 para la resin4 mol- 

deada. E¡ calor específígo del alcohol polivinílico varía de 0. 005 Cal/( C) - 
g) a 10 K a. 0. 256 cal/( C) ( g) a 245 C. A esta temperatura la entropía es de

0. 2655 cal/( C) ( 9) y la entalpia es de 32. 45 cal/ g. 

PROPIEDADES QUIMICAS. 

El mon6mero del alcohol polívinllico CH 2 = CHOH es el en 1 del acetaldehido
y es desconocido en estado libre, aunque algunos de sus derivados tales como - 

compuestos de mercurio son bastante estables. 

El alcohol polivinílico fué mencionado en primer lugar por Herrmann y - 

Haehnel en 1927; hací ndolo mediante la saponi£ icaci n de esteres polivini- licos. 

El alcohol polivinílico reacciona en £ orma. muy similar a los alcoholes ~ 
alifáticos de bajo peso molecular. Por ejemplo reacciona ccM cloruros de ácido

o anhidrídos para forTnar ésteres y con aldehidos y cetor- para formar aceta - les. 

En muchos casos es posible obtener una resina completamente nueva haciendo reac

cionar todos los grupos hidroxilo, al5n cuando el grado de la reacci6n sea pe - 

queFio, las propiedades pueden ser alteradas considerablemente pudiéndose rete

ner, si se desea, la solubilidad en agua. 

Extruido Prensado

Temperatura Resistencia Elongaci6n Resistencia Elongaci6n % 

0 a la tensi6n a la tenA6n

psi

32 7650 30 7400 40

18 6770 85 6760 85

0 6760 99 3640 267

25 5200 225 2110 445

46 3530 255 1610 520

66 3040 300 1490 540

80 2110 340 1250 620

La conductividal térmica de! alcohol polivinllico M cal/( seg) ( cm

2 ) - 

c/ am) es de 5 x 10 para la resina estruida y 18 x 10 para la resin4 mol- 

deada. E¡ calor específígo del alcohol polivinílico varía de 0. 005 Cal/( C) - 
g) a 10 K a. 0. 256 cal/( C) ( g) a 245 C. A esta temperatura la entropía es de

0. 2655 cal/( C) ( 9) y la entalpia es de 32. 45 cal/ g. 

PROPIEDADES QUIMICAS. 

El mon6mero del alcohol polívinllico CH 2 = CHOH es el en 1 del acetaldehido
y es desconocido en estado libre, aunque algunos de sus derivados tales como - 

compuestos de mercurio son bastante estables. 

El alcohol polivinílico fué mencionado en primer lugar por Herrmann y - 

Haehnel en 1927; hací ndolo mediante la saponi£ icaci n de esteres polivini- licos. 

El alcohol polivinílico reacciona en £ orma. muy similar a los alcoholes ~ 
alifáticos de bajo peso molecular. Por ejemplo reacciona ccM cloruros de ácido

o anhidrídos para forTnar ésteres y con aldehidos y cetor- para formar aceta - les. 

En muchos casos es posible obtener una resina completamente nueva haciendo reac

cionar todos los grupos hidroxilo, al5n cuando el grado de la reacci6n sea pe - 

queFio, las propiedades pueden ser alteradas considerablemente pudiéndose rete

ner, si se desea, la solubilidad en agua. 
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Variaciones posteriores, que pueden resultar interesantes son alcanzadas

al usa un alcohol polivinílico parcialmente hidrolizado, retenierd así al - 

gunos de los grupos de acetato. 

El alcohol polivinílico, reacciona con tri6xido de azu£ ret resultando - 

OH + 50 3 - eso 3H que es altamente soluble en agua. Cloruros de sul£onilo' de
Alcanos 6 Arenos al reaccionar con el alcohol polivinílicot dan como resultado

sulfonatos - OH + R SO 3H - OSO 3 R. 

Los copolimeros del alcohol polivinílico con etileno preparados por hidr6

lisis completa del copolímero con acetato de ~ lo se han hecho reaccionar con

fosfito de fenil deneopentil ( C 5 H11 0) 2 POC E para dar esteres de fosfito re - 
0 1 51tardadores de £ lama por desplaz5imient del eno . Acidos pplim&ricos tales como

el ácido políacrílico reaccionan con el alcohol polivinílico dando como resulta

do ésteres con características de ura gel Ins lu le y que tienen propiedades - 

mécanicas que varian reversiblemente can el pH y la temperatura. 

Se puede obtener urra gelaci6n controlada de alcohol polivinílico con la - 

adici6n de compuestos trivalentes de titanio y agentes oxidantes. El alcohol - 
polivínílico puede ser eteri£icado usando reactivos que incluyen haluros de - 

alquilo y anilo dando como resultado películas con una permeabilidad - 50% de - 

eterificaci6n de un décimo de la del alcohol polivinílico. 

La reacci6n de alcohol polivinílico con aldehidos da como resultado acerta- 

les. El butiral es muy conocido en vidrios de seguridad. 7— 

El alcohol polivinílico no es atacado por oxígeno comprimido a temperaturas

bajo 70* C. El permangana*:o de potasio oxida solo ligeramente al alcohol polivi- 
n_llico. Con Acido cr6mico da una masa insolublre de color café que contiene algo

de 1 ) s materiales iniciales. Esto es usado en imprentas usando el ácido corno ~ 

tinta y posteriormente se lava el área no tratada. Con ácido nítrico concentrado
forma nitrato polivinílico en £ río, pero se oxida en caliente con la evoluci6n- 

de 6xido nítirico y la formaci6n de ácido oxálico. El ácido peri6dico no oxida al
alcohol polivinílico pero rompe la estructura 1- 2 glicol. 

A causa de s -a resistencia a la oxidaci6n, el alcohol polivinílico con - 

contenido bajo y medio de acetato es practicamente inmune al deterioro con el - 
tiempo. 

Un estudio detallado de las propiedades físicas y Químicas del Alcohol - 

polivinílico se puede emcontrar en los capítulos 2 y 9 de 1 Polyviny1 alcohol - 

Proparties and Applicati— C. A. Finch 1973. 
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TOXCICIDAD. 

Estudios realizados en el metabolismo en ratones nos muestran efectos

dafíinos. Los humanos no muestran efectos en su salud cuando se usa película

de alcohol polivínilico en cirujía y en contacto con medicamentos. A causa - 
de su toxicidad oral mínima, han sido aprobada componente de adhesivos en el

empaque de alimentos 6 en recubrimientos que ¿ sten en realci6n di -recta con - 

alimentos. Aunaue debe tomarse en cuenta, que el alcohol polivinílico no es - 

asimilado por el organismo y por lo cual, se debe tel, r en cuenta no inhalar
el polvo en los pulmones. 

El alcohol polivinílico ha sido también aprobado en la industria de las

cosmeticos. El uso del alcohol polivinílico para usos de consumo interno en - 

el organismo como por ejerplo eji alimentos9 debe ser autorizado por la depen
dencia gubernamental correspondiente. 
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APLICACIGNM. 

La mayoría de los usos del alcohol polivinílico involucran la extrusi6n

de la resina o su aplicaci6n en recubrimientos de superficies. A causa de su

carácter intratable, la resina se debe plastí£icar, para poderla extruir sin

descomponerse. Se producen por estos medios, mangueras de alcohol poliviníli

co. La mayor aplícaci6n del alcohol polivinilíco involucra las soluciones - 

acuosas usala en procedimientos de recubrimientos de Vaciado y Sumergido. El

vaciado de la película acuosa se complica debido al límite de solubilídad del

alcohol polivínilícot aún en agua caliente siendo 50% de concentraci6n el lí
mite util máximo y afin este debe ser trabajado cercano a los 100' C. Operacia
nes bajo presí6n se llevan a cabo arriba de los 100* C. 

Los procesos de disoluci6n dependen del grado de acetilaci6n. Para el - 

alcohol polivinílico pareia2x.= te acetilado en altas concentraciones se usa - 

agua £ ría preferentemente bajo 75* F, que es agitada vigorosamente y el polvo

aRadído en forma lenta. Este procedimiento evita que se £ ormen masas. 

Para dismiznir el tiempo de soluci6n, la dispersi6n se calienta a una - 

temperatura entre 100* y 190* F. A esta temperatura se completa la solucí6n - 

entre 20 y 30 míns. Este procedimiento se emplea satisfactoriamente para los
grados completa y medíamente hidralizados. Aunque algunos grados requieren la
adíci6n de alcohol 6 acetona para ayudar a la disoluci6n. 

El alcohol polivinílico ha encontrado aplicaci6n en el campo de la foto- 

gra£ía como base de soporte 6 recubrimiento. Un tratamiento químico especial - 

en el alcohol polivinílico permite recubrindentos endurecidos. 

La combinaci6n en el alcohol polivinllico de la alta superficial

y la fácil disoluCi6n en agua, lo han hecho itil en el einpaque de blanqueado- 
res y detergentes para uso doméstico. 

Para prop¿sitos de empaque de comida el alcohol polivínIlico usado en - 
los recubrimientos, se mejora usando otras resina como el copolímero de - 

cloruro de vinildeno - cloruro de vinilo 6 el de cloruro de vinilideno - - 

acrilonitrilo- 

El alcohol poliVinílico se ha usado como homopolímero 6 copolímero para

la preparari6n de la recubierta de embutidos y salchichas. 

Se han realizado estudios de la permeabilidad de películas de alcohol - 

poll:vinílico a la humedad y al vapor de agua, siendo esto de interés en el - 
campo alímenticío, además está in-formaci6n ha -sido fitil en el desarrollo de - 

membranas para la diálisis artificial de Rifien- 
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Película.- Se ha hecho películas de alcohol polívinílico e_paces de servir

como membranas en la desalinizaci6n del agua. Copolimeros del alcohol Polivin-I- 

lico con ácido estirensulf6nico dan como resultado membranas selectivas de catio

nes. Derivados son 1, 2 epoxi - 3- dietilamJ=a propano, tiourea, éter clorometíli

co y trietanolamina 6 piridira ani6nicas 6 cationicas. 

Adehísivos— El alcohol polivinílico se ha usado com un adehiso superior - 

en aplicaciones en donde el almidón y otros materiales de costo bajo eran emplea

dos. Aplicaciones en papel y cartón comunmente emplean una Pormulací6n que com - 
prende la adición de agentes ramificantes disolv,-ntes inertes y sales inorgánícas
Variaciones con los ad-itívos enpleados en las mezclas permiten al alcohol pclivi

n_llico ser usado para cubrir muros con cuero, tela, corcho y espuma de poliesti- 

reno. 

El alcohol polivinílico ha encantrai o aplicación como intermediario en la - 

fabricación de polivinil brutiral usado en cristales de seguridad. 

Electricidad.- El alcohol polívinílico ha sido usado en una gran varíedad - 

de aplicaciones eléctricas en donde se puede sacar ventaja de sus propiedades - 

díeléctricas. 

El uso del alcohol polivinílico en ba7os electrol1ticos, ha reportaLdo meja

ras en el recubrimiento con m_etales especialmente e= el cadmio 6 zi= berilio

y, cromo. 

LES. 

El alcohol polivinílico es usado como sustituto del almidón y otras resi- 

nas naturales en la industria textil del algodón de mezclas de algodón y fibras
sintéticas. 

Han favorecido su uso no obstante su costo más elevado el que el producto - 

sea de mayor calidad y que las concentraciones usadas sean mucho más bajas. 

Los textiles conocidos como de - lavar y usar" necesitan tratamiento químico

para obtener resistencia a las arrugas. Soluciones acuosas 6 dispersiones del - 
alcohol polivdiiflico han resultados adecuadas para este propósito. 

TRATAMIENTOS DE PAPEL. 

El alcohol polivinílico muestra una excelente adhesión y compatibilidad - 

con materiales celul6sicos y ha encontrado un uso considera>le en £ orrw--ac4-ciies
adhesivas en papel, en construcción de bolsas, en el encuadernado de libros, en

la fabricación de tubo e= llado etc. 
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Como adehsivo en papel, el alcohol Polivinílico comparado con los alíe)1 ÍVOS

naturales tales como el almid6p - gomas, dextrinas, gcmas anim-tles y ca ina, tie- 

ne las siguientes ventajas* uniones más fuertes y en muchos casos, mayor rpsiq - 

tencia al agua, mayor compatibilidad con otras resinas adhesívas, alto grado de- 

re-sistencia al ataque por bacterias y menor costo debido a cantidades ~ res de

material empleado. 

El alcohol polivinílico es átil para darle el apresto al papel# ya que es - 

de fácil -gplicaci6n es soluble en agua, y da gran resistencia a las grasas, - 

aceites y solventes, facilidad para hacer película y gran resistencia a la abra- 
si6n. Los recubrimientos puedow mezclarse con sdlidos, inertes, extendedores, - 

ot- as resInas y/ o pigmentos. 

El pretratado de la superficie del papel con agentes gelantes 6 ramifican - 

tes reduce la cantidad de alcohol polivinílico necesario y provee recubrimien - 

tos superiores. Los materiales de papel cubiertos de esta manera son fitiles -n - 

el empacad de alimentost productos grasosos y productos químicos. Alternativa - 
te el alcohol polivinílico se usa a menudo en aplicaciones de papel, por mez- 

cla directa con la pulpa del papel la cual se convierte a papel en la forma nor- 

mal 6 presionando las fíbras extruidas mezcladas. 

FIBRAS.- Las fibras prepararías de alcohol polivinílico ti—n aPlicari6n - 

debido a su gran fuerza tansil, habilidad de absorver humedad y atractivas al - 

tacto. La fibra se prepara extruyendo una soluci6n acaosa del polimero en un - 

bario coagulanteg que usualmente contiene sales ¡ Wrgánicas. La fibra se trata - 
entonces con otros productos químicos orgánicos, incluyendo aldehidos y cetoras- 

para ímpartir propiedades adíci—ales tales como resistencia al fuego, insolubi- 

lidad en agua, y resistemcias químicas adicionales, el desarrollo comercial de - 
la £ibra del alcohol polivinílico, en los E. U. ha sido llevada a cabo pero hay - 
fibras competitivamente más atractivas particalax~ te en el costo, sin embargo - 

en Jap6n la fibra es ampliamente usada en muchas aplicaciones textiles, particu- 

larmente en la del vestido. Aunque en los riltims añosp las £ ibras de poliester 

han arrasado algunos mercados, la economía química peculiar del Jap6n y la caren

cia de materiales crudos natUrales explican la producci6n en voltnen del alcohol

polivinilico en Jap6n y no en otro país. 

Es posible preparar fibras de alcohol polivinílico que sean fácilmente so - 

luble-s en agua. Se ha sacado ventaja de sus propiedades especiales al tejer pa ~ 

trones especiales en textales cuando la tela se lava despues de que el tejido ha

sido terminado, resulta —n tela de estructura abierta y alta porosidad. 

El alcohol polívinílico se ha recomendado, debido a que da mejor dispersi6n. 

de pigmento en pinturas de base acuosa y en tales formulacianes a me= dO sirve - 
como agente emalsificante no i6nic0- 



37

Las cremas limpiadoras para el cutis han sido £ ormulaJa ~ do alcohol

pouvinílico, la resina tambíen a encontrado aplicaci6n como ingrediente de - 

un protector de la piel contra los solventes orqkLicos. 
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IV.~ ESTUDIO TE= 0

a) Estudio de Laboratorio

b) Cálculo del Equipo y Castos del Mismo
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ESTUDIO DE LABORATORIO



Introducci6n

Desde el descubrimiento del alcohol polivinílico en 1924 por He- man" y

Haehnel y por Staudinger, Frey y Stark éste se ha cor--ver,:-4dc- en un po-iLmero
importante especialmente durante los últimos 15 aflcs. La producci6n a=.La- - 

mundial de alcohol prlivinílico alcanz6 173 000 ton. en 1967, y cerca de - 

200 000 ton. se produjeron en Jap6n solamente en 1970 - 

La elaboraci6n de alcohol polivinílico fué estudiado extersívarente en

los últimos aFios y principalmente en el pasado por Kainez en 1949. 

Preparaci6n de Acetato de Polivinilo

El alcohol vinílico, el mon6mero real del alcohol poli,;r-nílizo no ex-4ste

en estado libre, la manufactura industrial del alcohol polivinílico es lleva- 

da a cabo solamente a partir del acetato de vínilo, aunque `¡ ay otras rutas - 

para producir alcohel polivinílico. 

Mon6mero de Acetato de Vinilo

El acetileno es la materia prima para la manufactura del acetato de - 

vinilo desde 1920. Recientemente se llan desarrollado varios procescs que - 

emplean la oxidaci6n del etileno en presencia de ácido acético. El acetatc ~ 
de vínilo preparado por la vía del etilerio parece ser más puro que el obtenido

por el proceso de acetileno de acuerdo al espectro de luz ultravioleta. Por~ 

lo cual el mon6mero obtenido por los nuevos procesos es más adecuado para la

poli.merizaci6n que el mon6mero obtenido por el proceso de acetileno. 

Mecanismo de polimerizaci6n del acetato de vinilo

El acetato de vinilo es un mon6mero vinilico típico no conjugado y puede

ser fácilmente polimerizado por iniciadores cati¿nicos. El mejor indicador de

la polimerizac16n por radicales del acetato de vi-nilo está dado por los pará- 
metros de copolimerizaci6n de Al£rey - Price Q, a y Kiz definidos por la — 
ecuaci6n. 

donde

112  p1 Q2 exp (- e 1, e 2 ) 

k 12 - constante de velocidad de reacci6n de! mon6mero 2 al radical 1

P, Reactividades específicas del radical y el mon6mero

e El caracter polar del radical aducido 6 el mon6mero

40
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Los valores del acetato de vinilo y otros mon6meros están dados en la
tabla siguiente, que muestra que el mon6mero de acetato de vínilo por si - 

mismo no reaccionaria fácilmente con otros radicales monomérícos, pero que

el radical de acetato de vinilo reacciona ¡ a rápidamente con otros mon6meros

en comparaci6n con otros mon6meros vinílicos. 

Q t e y 11 11 para mon6meros vinílicos

Q e M01-

1
S-

1

Acetato de metile 0. 026 - 0. 22 3700

Acrilato de metilo 0. 42 + 0. 6 2100

Metacrilato de metilo 0. 74 + 0. 4 367

Estireno 1. 0 - M 176

a A 601C

En una polimerizací6n en soluci6n por radicales libres hay 4 reacciones

principales que considerar: iniciaci6n, propagaci6ny trans erencia y termina
ci6n - El esquema siguiente muestra los pasos de reacci6n. 

Iniciaci6n

1-- ld , 2R. R. + Mí . mi Ri - 2 r d £ ( 1) 

TransEeren ía al solvente

Mil. + S Lt4mnts- 1 tr5 ( m) ( S) 

Propagaci6n

Mn. + Y--k-P---- Mn + 1 - R p - 1 p ( M) ( M) 

Transferencia. al ¡ ni iador

ktri
Ha. + J 1, Mn + 1 1 tri ( M) ( I) 

Transferencia al mon6mero

Ma. + 14 ktr% Mn + M. ltrTn ( M. ) ( m) 

1
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Transferencia al polímerc

M.n. . 1. pLtr4Mn . 1. p. rtrp ( M. ) ( P) 

Teiminaci6n

M. ) 2Mm. kt r t

Mn. + S. kts j:ts ( S.) ( M.) 

S. + S. ktss rtsS ( S.) 2

Han sido investigadas las energtas de activaci6n y velocidades de
reacci6n Bagdasinryan ha mostrado que los valores más reales son los es- 

tablecidos por Bengough y Melville. 

Ep - 1 E T = 4200 Cal//Mol

2

KPAJ  0. 306 A ( 50* C) 

TP/ Kt - 2. 5 x 10- 5 a ( 15* C) 

E t = 0

ASI

Ep - 4700 Cal/ mol

1 (- 4200/ RT) 
Ip/ X:t7 = 202 exp

IP/ 1t = 3. 62 x lo- 
2

exp (-

4200/ RT) 

Ip = 1. 13 x 10
6

exp (-
4200/ RT) 

Kt - 3. 12 x 10 7

El paso de reacci6n zás importante y que deberá ser considerada en - 
relaci6n a las propiedades del alcohol derivado es la reacci6n de transfe

rencia ya que los radicales de acetato de polivinilo son muy activos y - 

fácílm( ite se transMeren al material en el sistema de polimerízaci6n. El

grado de polimerizaci6n de acetatu de poliíinilo se calcula de la ecuaci6n. 

1 = It EE + cm + CS ( S) + Ci ( I ) + C p ( P) + Ca ( A) 

pAC 1

p

2 ( M) 2 ( m) ( m) ( m) ( m) 

Donde P a c = Grado prortedio de polimerizaci6n

R p = Velocidad de polímerizaci6n

r t = Constante de velocidad de terminaci6n

IC p = Constante de velocidad de propagací6n
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Cm, Cs, Ci, Cp, y Ca = Constante de tran £ erencia Je? mon6mero, solvente

iniciador, polímero y agente de tran ferencia. 

Métodos de polímerizací6n de Acetato de -='- lo. 

Polimerizaciones en masa, emulsión, solución y en perla pueden emplearse

para el acetato de vinilo de acuerdo a la reacción. 

R. + r- CH = CHúA RCCH ~ CHO Ac nH + n 21. 3 T cal
2 c 2

Detalles de la polímerizaci6n han sido resumidas por Yoshíoka y Lindemann- 

Característícas de los 4 métodos para la preparación de alcohol polivinílico se

han resumido en la siguiente tabla. 

Método

de

Polimerízaci6n

Control

de

Polimerizaci6n

Grado de

Control de la

Polimerizaci6n

Tratamiento para la

Hidr6lisis

Masa Di£Icil Adición por Secado y Disolución

Transferencia en Me OH

solución Fácil Adición de Inmediata

Solvente

Ermílsi6n Fá.C-41 Adición por Inmediata

Tr n - ferencia

suspensión Fácil Adición por Secado y Disolución
Tranq£erencia en Me OH

Método de

Hídr6lisis

Propiedades del

Alcohol pol-ivinílico

Rami± icaciones y alto contenido de grupos
terminales carboxilo

Alcoh6lisis Buenas

Alcoh6lisís Buenas

Hidr6lisis Ramificaciones, color obscuro

Hídr6lisis Rwr±£ icaciones y alto contenido de grupos

6 te= anales carboxílo

Alcoh6lisiq
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iniciador

Un gran nfimero de compuestos pueden iniciar la polimerizaci6n del

Acetato de vinilo, entre estos em ontramos: peréxidos, hidroper xídos y - 

compue,3tos. 

Estos se descomponen en soluci6n, ya sea debido al calor 6 foto quírr L
camente, a cierta velocidad. De esta manera no todas los radicales libres - 

utilizados producen una reacci6n de polimerizaci6n, en el más £ avorable de

los casos, no más del 50 6 60% de los radicales generados comienzan i= - 

reacci5n de polimerizaci6n. 

Trabajo de laboratorio para desarrollar acetato de polivinilo para la

producci6n de alcohol o _ 414 co de de hidr6lisis. L

Fli base en los datos y técnica reportados en la literatura, se pre e- 
d± 6 primeramente a realizar exper~ tos para la elaboraci6n de una té—, ca

adecuada para polimerízarel acetato de vinilo e n emulsi6n con el fin de - 

obtener posteriormente un alcohol polivínIlico con características semejall

te- a las de un producto comercial. 

Las caractei ístic4_sde. diclio producto están dadas por la siguiente - 
tabla. 

Tipo Víscocidad Hidr6lisis Pureza Contenido

CPS ( 1) de

Volatiles % 

Comercial 5 1 88 - 2 Sobre Bajo 5. 0

94. 0% 

F H 2 Contenido de

Cenizas

5 - 8 Bajo 0. 5

Viscocidad medida en una soluci6n. acuosa al 4% ; On un

Viscocímetro Brook£íeld a 20* C. 

pR medida en una soluci6n acuosa al 4% a 20* C. 
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Reacción de Polimerizaci6n en Emu1si6n

Teniendo como base, la bibliografía que se adjunta en la presente tesis, - 

fueron realizados un total de doce experimentos, relativos a la polimerizaci6n

en emulsión de mon6mero de acetato de vinilo, buscando como meta la obtención - 

de una técnica, que diera 1 - gar a la obtenci6n del polímero de acetato de po iki
vinilo que reuniera las siguientes características. 

a) Propiedad del a- etato de polivinilo congruentes con las del alcohol - 

polivinílico que se desea obtener. 

b) Contenido en la emulsi6n de 55% de sólidos

c) Er.pleo de materias primas de fabricación nacional

d) Obtención de las características físicas adecuadas para el método

e) Repetitividad del método

f) Pureza del producto obtenido, adecuada

9) Facilidad para obten r el s6lido seco de la emulsión

h) Sencillez en el método

Método obtealdo

Reactivos

1) Acetato de vinilo ( mon6mero) 357 m1

2) Iniciador ( Sol al 3%) 33 m1

3) Solución Bu£ fer ( Sol al 2%) 66. 4 m1

4) Emulsi£icante ( Sol al 10%) 116. 7 m1

5) Antioxicante 0. 6 gr. 

6) Emulsificante alcohol polivinílico 1. 6 gr. 

7) Agua 166. 6 gr. 



Material

a) Reactor de vidrio que comprende tapa y vaso con junta esmerilada de 2

de capacidad y 4 bccas 24/ 40. 

b) Brida de - ctal con tornillos, y junta de te£16n

c) Refrigerante 24/ 40

d) Motor para agitací6n de tres velocidades

e) Varilla de agitaci6n de metal

Guía para varilla de agitaci6n

g) Embudo de adici6n de 125 ml. 

h) Embudo de adici6n de 250 ml. 

i) Cilindro de Nitr<Sgeno

j) Frascos lavadores

k) Term6metro 0- 100' C

1) Vaso de precipitados de 2 L para Nujol

m) Resistencia eléctrica de Nicromel

n) Agitaci6n magnética

fi) Tap6n de vidrio 24/ 40

0) Pinzas de tres dedos

p) soporte
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Procedir,dento. 

Preparar las soluciones de Iniciador Buffer y Emulsi£icante con las

concentraciones indicadas, ponga la soluci6n de Iniciador en un embudo - 

de adici6n y en el otro el mon6mero. Ponga en el reactor la soluci6n de- 

Emulsificante, Buffer y el agua. 

Coloque el tubo de entrada del nitr6geno debajo de la superficie - 

de la mezcla anterior y comiense a pasar N2 por aproximadamente 15 mi - 
nutos. Ariada el antioxidante y el 10% de la cantidad total de mon6mero. 

Ajuste el tubo de entrada del Nitr6geno poniéndolo ahora sobre la super- 

ficie del líquido. Empiece la agitaci6n ( 200 a 250 RPM. ) y el calenta- 

miento poco a poco hasta que la temperatura suba a 651C. Agregue todo - 

el Iniciador del embudo de adici6n apr6ximadamente en 5 minutos. La tem- 

peratura subirá a 75 - 80* C, después que la reacci6n exotérmica termine - 

Aproximadamente 35 minutos, se va adicionando el mon6mero a una velo

cidad tal que la adici6n dure unas 4 6 5 horas y el reflujo no sea muy

intenso. Durante este tiempo la temperatura se debe mantener entre 67

y 73' C al mismo tiempo que se efectua la adici6n de mon6mero deberán - 

afiadirse unos 40 ml. de la soluci6n de Buffer con el objeto de regular - 

el pH. La polimerizaci6n se continúa por 1 hora más. La emulsi6n se deja

enfriar, se observa si no hay coágulos. Se evalua el color, el pH y la - 

viscocidad en un aparato de Brook£¡ eld ( Aguja # 3 a 50 RFM). El producto

de la reacci6n de polimerizaci6n se vacía ( n una bolsa de plástico y se - 

cierra herméticamente para evitar la formaci6n de natas. 
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0 ! 
Conclusiones

A partir de la primera reacci6n de pollinerizaci6n se present6 la

for-.azi6n de gruros una vez que la adici6n del mon6mero se concluía, por - 

lo la atenci6n príncipal de los experimentos posteriores se dedic6 a

hace- - nariaciones en ^ l método, con el fin de encontrar las condiciones - 

tante -Pisicas corno químicas, que determinaban que la técnica no pudiera - 

conc:I..Zir en forma adezuada, ya que el método se había diseñado para reunir

las condiciones expresadas anteriormente. Estos cambios en el procedimiento

se entnrian cronol6cricamente a continuaci6n. 

aj - 3-,nbio en el medio de calentamiento. Inicialmente el calentamiento
era rea.!,.zado meci- nte una canastilla de calentamiento, Dero está mostr6 - 

gran di£. u-' tad regular la ter.peratura en ocaciones en que la reacci6n

era muy debido a que la reacci5n es sumamente sensible a la - 

temperartu.., se deci:!--15 -- ambiarla por un baño, con el cual se tuvo la segH
rídad de un :: ontrol en cuanto a la temperatura se refiere. 

b) Medio de agita,-.i6n. Las reacciones de polimerizaci6n son dependien

tes tambien de una ag.4 - 'taci6r adecuada para poder llevarse a cabo, por lo - 
cual, el segurde pas_- -' ué el perfeccionarnientz de la velocidad de agitaci6n

cambiándose en este zaso el- motor utilizado para la agitaci6n por uno mayor

potencia. 

c) Emulsificantes. Otra de- las condiciones, que podían afectar la rea- 

lizaci6n del esperinento, era el emulsificante empleado y su concentraci6n, 

debido a esto, fueron variándose los eraulsificantes empleados, utilizando - 

Natrosol y alcohol polivinílico,` comprobándose que este último podía ser - 
empleado sin problemas, con la ventaja de una producci6n menor de contaminan

tes en el producto final que se desea producir. 

d) Tipo de agitador ya que la mayor £ ormaci6n de grumos se localizaba - 

en las paletas del agitador, se decidi6 cambiar la forma del mismo, obtenieS
dose 6ptimos resultados al efectuarse dicha operaci6n. 

e) p H - El prcp6sito de regular el p H, fué £ actor determinante para 

evitar la for7naci6n de grumos durante la reacci6n y poder llevar a buen
término la polímerizaci6n, esto £ ué realizado mediante la adici6n de una

soluci6n buffer mediante lo cual fué posible variar el PH de 4- 5 a 6. 9. 
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V

f) Tipo de recipiente - La variaci6n realizada en cuanto al tipo de

recipiente empleado, para realizar la reacci6n de polimerizaci6n busc6 - 

dos objetivos. Buscar la mayor semejanza posible con un reactor de tipo - 

industrial y trabajar con cantidades menores de reactivos, ambos fines
fueron alcanzados durante el desarrollo de la investigaci6n

g) Repetitividad. La repetitividad del procedimiento fué comprobada, 
mediante cuatro experimentos los cuales mostraron una semejanza completa

en todas sus condiciones. 

Precípitaci6n de la Emulsi6n de Acetato de Polivinilo

Durante la realizaci6n de los experimentos de polimerizaci6n, se en- 

contrd, que la emulsi6n de acetato de polivinilo se podrá romper facilmen

te, mediante la adici6n de una soluci6n concentrada de sul£ato de sodio 7
en una proporci6n de 5 ml. por cada litro de emulsi6n, dando como resul - 

tado un s6lido fíltrable de color blanco, utilizando además I - a agitaci6n

moderada. 

Lavadr y Filtraci6n del Acetato de Polivinilo

El s6lido era filtrado en un embudo buckner y un kitasato y lavado - 
varias veces con agua hasta que el emulsificante era eliminado en su tota

lidad, dejándose secar posteriormente. 

Con miras a la realizaci6n industrial de la técnica, fué probado el

secado, lavado y filtrado del s6lido de acetato de polivinilo en una cen

trífuga de cana ta a escala de laboratoriot obteniéndose un excelente re

sultado y determinándose la posibilidad de realizar 2 cielos por hora en
una centríPuga. a escala industrial. 

Propiedades del producto obtenido. 

Emulsi6n

Dpn ¡ dad 20* C S6lidos % Viscocidad PH Pélícula * 

1. 08 Gr/ cm 3 5 5 40 Brook 6. 9 6- 7

field

Cali£icaci6n de 0 a 10 el nirímero 6 es con pocos grumos. 
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El mon6mero residual no se pudo checar ya que la emulsi6n se hace

Bolas" con el reactivo ( Mezcla de Bromuro y Bromato de Potasio) 

Aspecto: Líquido blanco lechoso

Olor : Ligero olor a mercaptanot no desagradable

Propiedades del s6lido

Densidad 201C Color %( Cenizas Centr:£±'t, 7as) 

0. 673gr/ cm 3 Blanco transparente 0. 52

Cenizas (£ Íltraci6n y lavado) 

1. 2
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Hidr6lisis de Acetato de Polivinilo parp producir alcohol

Polivinílico

Métodos de hidr6lisis y sus características

a) Clasificaci6n de los métodos de hidr6lisis

Los métodos de hidr6lisis del acetato de polivinilo generalmente se agrupan

en hidr6lisis alcalina, amin6lisis, y acid6lisis, de acuerdo al catalizatior em

pleado. Las siguientes reacciones químicas tienen lugar. 

Alcoh6lisis

PV- OAc + n ROH ácido 6 Alcal, PV -OH + nROAC 1

Hidr6lisis

PV- OAc + n R 20 ácido 6 álcall PV -OH + nHOAC 2

Hidr6lisis directa

H, 0
PV- OAc + n NaOH - FV -OH + n NaOAc 3

Amin6lisis

PV -OAC + nHNR, R 2 H 20 PV -OH + nAc NR, R2 4

Amon6lisis

PV- OAc + n NH 3 NH4 CL 6 NH4 054 PV -OH + n Ac NH2 5

Al mismo tiempo, ocurren las siguientes reacciones secundarias

R 0 A + Na'OR H 2 0 , ROR + Na OA

H 0 A + NaOH
H 20 * + 

Na OA



Catalizador

Alcalino

Acido
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Agua 6

Agua + Ace

tona 3

MeOH

Agua

I

Equivalentes NaOAc

a la unidad Equivalente

de Acetato

de Polivinilo

No MeOAc

2 No HOAc

Proceso de recu- Por bloque, 
Fácil peraci6n NaDAc

no es econ6mico

Fácil Una pequefia propor

Reacciones de Hidr6lisis y sus características

Acet¿ kl en la cadena Al azar

da lenta) del polímero

Reacci6n Consumo

Reacci6n

Control Comentarios T po de

Medio Principal

de

Catalizador Subproductos

de

Reacci6n

de

Aspectos Industriales
Distribuci6n

Acetato Res¡' dnal
Muy

NeOR 1 Pequefio MeOAc Di£ícil Economícamente buen Por bloques

Agua 1 Velocidad

MeOH y 3 Pequeño MeOAc muy rapida

NaOAc Difícil Blancura y £ orma Por bloques

del alcohol poli. 

vinílico

Agua 6

Agua + Ace

tona 3

MeOH

Agua

I

Equivalentes NaOAc

a la unidad Equivalente

de Acetato

de Polivinilo

No MeOAc

2 No HOAc

Proceso de recu- Por bloque, 
Fácil peraci6n NaDAc

no es econ6mico

Fácil Una pequefia propor
reacci6n ci6n de uniones

demasia- Acet¿ kl en la cadena Al azar

da lenta) del polímero

Fácil Existe equilibrio

Reacci6n químico¡ La recu~ Al azar

demasia- peraci6n del HOAc, 

da lenta) no es econ6mico. 
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Ridr6lisis Al7alina

Los catalizadores más importantes en la hidr6lisis en escala industrial son

el hidr6xido de Sodio y el met6xido de Sodio. 

Otros catalizdores alcalinos empleados en alcoh6lisis son el hidr6xido de - 

potasio, el metil carbonato de sodio, et6xido de sodio, carbonato de sodio, hi - 

dr6xido de calcio & hidr6xido de bario. El hidr6xido de calcio se usa en la hi - 

dr6lisis de dispersiones de acetato de polivinilo en presencia de metanol. 

Al moler acetato de poli,,-inilo s6lido con Ba ( OH) 2 8H20 ' la hidr6lisis se - 
lleva a cabo en ausencia de solvente o medio de suspensi6n. Sakaguchi y sus col. 

boradores investigaron el efecto de di£ ere-ntes bases en la velocidad de hidr6li~ 

sis del acetato de polivinilo en una mezcla de agua y acetona y encontraron que

los valores de la constante inicial de velocidad Ko, de hidr6lisis se encontraba

en el siguiente orden( n- C4 H9) y NaOH ;> LiOR = NaOR = KOH >, CsOH. 

Amon6lisis

El amoniaco es usado como catalizador en la hidr6lisis del Acetato de poli- 

vinilico para dar alcohol polivinílico de buena blancura, aunque la actividad ca

talítica es menor que la del hidr6xido de sodio. El efecto del amoniaco en las - 

prop4edades del alcohol polivinílico usando cantidades catalíticas de hidr6xido

de sodio en la hidr6lisis ha sido reportado en la literatura. Otras aminas usa - 

das con metanol incluyen el KNH 2 - NH 3 , monoetanol amina, metilamina y dimetila

mina. 

En estos sistemas se recuperan subproductos tales como acetamida, B- hidro - 

xietil acetamida, metil acetamida etc., 0kamura y Kamashita encontraron que la - 

energía cinética de la amon6lisis de acetato de polivinilo es de cerca de 7 Ical

mol y que el alcohol polivinílico se prepara principalmente por alcoholisis en - 

presencia de amoniaco. 

El acetato de metilo producido reacciona posteriormente como amoniaco, for- 

mado aceramido y metanol. 

MeOAc + NH 3 ------ 4, MeOH + AcNH3

Hidr6lisis Acida

La alcoh6lisiS acidd del acetato de polivinilo con ácidos minearales en meta

nol 6 etanol puede llevarse a cabo en un reactor estandard 5 en un masticador a

temperatura de ebullici6n a una velocidad mucho menor que la hidr6lisis alcal-ina. 

En forma típica la reacci6n a escala industrial se completa en 48 6 60 hr. a la

temDeratura de ebullici6n. otros cáiE-álizadores empleados son ácido sulfúrico, áci

do clorhídrico, ácido minerales con pequeFias proporciones de HCIO 4 y cationes - 
conteniendo SO . 4



Mecanismo de Reacci6n de la Alcoh6lisis. 

En Forma análoga el mecanismo de alcoh6lisis de ésteres orgánicos de bajo

peso molecular, el primer paso en la reacci6n es un ataque en el átomo de car- 

bono carbonilo del grupo acetato por el ami6n de alcohol ( RO). La energía de - 

activaci6n puede considerarse como la energía re<raerida para atraer elani6n al

grupo carbonilo. 

Los siguientes mecanismos están de acuerdo con los hechos conocidos. 

Alcoh6lisis Alcalina

OR

PV - 0 C = 0 + OR ;± PV - 0 - C - 0 - 

I t

CH CH
3 3

OR OR

Pv 0 C - 0 + HOR ; t PV - + 0 C - + OR

I I f

CH H CH
3 3

OR

FV  - 0 PV -OH + ROCCH

H CH3

Alcoh6lisis Acida. 

PV - 0 - 0 = 0 + H+ A - _ PV - 0 - 0 =+ 0 H + A - 

1 y

CE 3 CH

HOR

v

PV - 0 - C = OR + HOR — FV - 0 - C - OR

f 0

CH CH
3 3

HOR OR
I + I A— 

Pv - 0 - C - OR # FV - 0 - C - OR — PV - OR + ROC - CH3 + IIA

f H T

CH CH3 0
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Sacaguchi, Nishino y Nita encontraron que, la adici6n de una pequeFla

cantidad de agua n¿ afecta la velocidad de reacci6n al usar catalizadores

alcalinos, pero con catalizadores ácidos la velociJad disminuye. Explicaron

este fen6meno tomando el mecanismo de reacci6n encunta. La adici6n del pro

ton, en el primer paso de la alcoh6lisis ácida pa. ce ser afectada por la- 

adici6n de agua, que posee una afinidad mayor por el prot6n. 

La alcoh6lisis e hidr6lisis de ésteres orgánicos no involucra grandes

cambios de energ. a y sirilarnente la alcoh6lisis 6 hidr6lisis del acetato
de polivinilo es solo ligeramente exotérmico. 

Velocidad de reacci6n de la hidr6lisis. 

Sakurada y sus colaboradores encontraron -que la velocidad de la reac
ci6n se eleva conforme se desarrolla la hidr6lisis, dependiendo de la ab- 

sorci6n del catalizador alcalino en los grupos OH adyacentes a los grupos

de acetato. La velocidad de reacci6n se puede escribir. 

dx/ = To ( l + mX) ( l — X) 

dt

donde x es el grado de hidr5lisis en fracci6n mol lo es la velocidad

inicial de reacci6n y m es el orden del efecto auto catalítico de la - 
hidr6lisis de la ecuaci6n anterior. 

dWdt ( 1/ 1 - X) = ko + lo

mx
De acuerdo a esta ecuaci6n, si se obtiene X a un tiempo t, Lo y m

se pueden calcular de la ecuaci6n. Los valores de lo y m en las reacciones
de hidrolisis, mostradas en la tabla siguiente, fueron calculadas asumiendo

que ro -« catalizador) 



Catalizador Solvente

M e 0 H 100

Acetona ( 73) + 

Agua ( 25) 

NaOH MeOH( 90)+ H20( 10) 

E+ OH( 90)+ H2 0( 10) 

lo

L/ mol mín

0. 347

0. 366

0. 572

3. 48

0. 508

0. 009

0. 046

0. 852

0. 149

C. 471

r85

L/ mol min

4. 71

13. 4

5. 86

0. 104

9. 61

1. 68

Ester

Acetato de Polivinilo

Acetato de Polívinil0

Iso — PrO Ac

c H 0 Ac

Acetato de Polivinil0

Acetato de Polivinilo

CE 3 0 Ac

Acetato de Poli~ 10

Acetato de Polí~ 10

CH
3

GAC

m

13. 7

41. 9

12. 4

12. 4

Método

de

Reacci6n

1

2

2

2

2

2

1

2

2

leal/ mol

12. 5

11. 8

11. 2

12. 2

18. 8

18. 7

12. 6

15. 2

14. 9

T

Oc

30

30- 

30' 

30' 

30- 

30- 

30

30

30

30

57
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En catálisis Acida

Catalizador So- ~ te' Esteres Metodo de T

Reacci6n 0

C

FÍCL MeOH( 100 ) Acetado de Polivinilo 1 50

HCL MeOE90+E2 ( 10) Acetato de Polivinilo 1 + 2 50

lo 1: 85 E

L/ mol min L/ mol min m rcal/ mol

7. 02 x 10- 3 49. 4 x 10- 3 7. 1 13. 2

1. 57 x 10- 3 11. 05 x 10- 3 9. 7 13. 8

Método de Reacci6n 1 - alcoh6lisis, 2 hidr6l-is:Ls directa

r85 Constante de velocidad a 85% d- conversi6n
In£luencia de las condiciones de hidr6lisis en las propiedades del alcohol

polivinílico. 

Catalizadores

Alcalinos

Sakaguchi, y si, colaboradores investigaron la im2luencia de la naturaleza

del catalizado en la distribuci6n de los grupos acetato residuales en el al - 

cohol polivinílico parcialmente hidrolizado ew ontrando que este es por bloques

y depende del catalizador en el siguiente orden ( 10h) IOE ( n -C
4

H
9

NaOH). 

Acidos

La secuencia de la distribuci6n en la cadena del alcohol polivinllico par- 

cialmente hidrolizado obtenido por hidr6lísis acidá es a diferencia del obtenido

por hidr¿lisis alcalina al azar. 

solvente

El acetato de metilo es mejor solvente del acetato de polivinilo que el - 

metanol; por lo cual fué usado como medio para la hidrolisis del acetato de - 

poli~ lo, junto con el metanol en las primeras técnicas de producci6n de - 

a.Lcohol polivinílico. 

Más recíentemente, se encontr6 que el contenido de acetato de metilo en la

mezt- la de acetato de metilo y metanol afecta considerablemente la distribuci6n- 
en la cadena de los grup-)s acetato, haciendo que esta sea en forma más marcada - 
por bloques. 
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TrabaJo de laboratorio para la obten i6n de

Alcohol Polivinllíco

Con el prop6sito de obtener un alcohol polívinílico con características

semejantes a las encontradas en productos comerciales y una vez realizada la

reacci6n de polímerizaci6n del acetato de polivínJ-lo para la elaboraci6n de

la materia prima requerida, Pueron probadas diversas técnicas reportada en

la literatura y que se pueden en ontrar en la secci6n bibliográ£ica de la - 
presente tesis, que incluyen tanto métodos de L-' dr6lisis ácída como alealina

encantrandose finalmente un procedImiento adecuado para este £ ízL. 

M& todos Experinentados

Entre los métodos experimentadosl ~ ontramos los reportados en el - 

Chemical Abstracts y son los siguientes: 

C A vol 63, 15007, 1965

C A Vol 50, 13505, 1956

C A Vol 53, 1845, 1959

C A Vol 55, 6934, 1961

El método empleado se origin6 a partir del reportado bajo los siguientes

caracteres: ( Vol 50* 17531, 1956) al cual le ilueron realizadas las modi£ica - 

ciones que se encontraron pertinentes. 

Método. Selecccionado para la obten ¡ Zn de alcohol polivinílico

Reactivos: 

Metanol 147. 5 MI

Acetato de Polivinilo 50 gr

Hídr¿xido de Sodio ( Sol Metan6lica

50%) 8. 5 ml
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Material de Laboratorio

Reactor de vidrio

Agitaci6n mecánica 0 magnétí— 

Perilla de calentamiento

Ititasato

Embudo

Procedimiento , 

Disuelva 60 gr. de acetato dé polivinilo obtenido mediante la polimerizaci6n

en emulsi6nr en 147. 5 m1 de metanolmediante el uso de agitaci6n y calentamiento a
una temperatura de 40- 50" G Una vez realizado la disoluci6n y mantenlendo la tem - 
peratura de 40% adicIona la soluci6n metan6lica de hidr6xido de sodio al 50%r - 

continuando con la agitaci6n, después de 10 minutos aproximadamente comenzar' a - 

precipitar un s6lido blar o de alcohol polivinllico, el cual se deja reaccioranJo

por 15 minatos más, el producto es filtrado y lavado varias veces con metanol, y
finalmente se deja secar en un llitasato y un embudo Buc:kner mediante el us de - 
vacío. El producto obtenido será un polvo blanco y fino con 88+2% de hidr6lisis. 

Conclusiones

El producto obtenido en la serie de experimentos realizados utilizando el

método anteriormente descrito es un s6lido, con las características físicas y

químicas requeridasp a diferencia de una gel producida al utilizar los demás
procedimientos, lo cual constituye una ventaja evidente, en cuanto a la facilí

dad conque se produce el producto final y la posibilidad de aplicar los métodos - 
analíticas tendientes a la comprobaci6n de sus propiedades y la repetitividad

de la reacci6n. 

Métodos Analíticos Empleados. 

Una recopilaci6n completa de los métodos analíticos estandardard oficiales

empleados en el Jap621 ( 1 6726 - 1965) puede encontrarse en el Apéndice 3 del - 

Poliviny1 Alcohol, Proporties And Aplication . C. A. Finich John Wiley And Sons - 

1973 en lo concerniente a contenidos de volátiles, Hidr6lisis, contenido de
Acetato de Sodio, Grado promedio de polimerizací6n contenido de cenizas, Pure
za, tamaRo de partícula, viscocidad, claridad y pHy que -debido a su magnitud no

pueden ser reproducidos en la siguiente tesis. 
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Además de los métodos anteriores, 

del

11
de alcohol polivinílico y % de a

tados en el Analitycal Chemistry o£ Pc

ci6n son detallados: 

fueron empleados para la comprobac±6n

etato de polívinilo los métodos repoZ
ymers Parte 1 de r1iney que a contima

en peso ¿le alcohol polivinílico

Pasar 1. 5 de la resina en un matraz de bola de 250 ml. Agregar mediante

una pipeta 20 m1 de una mezcla de 880 m1 de pirUína recién destilada y 120
m1 de anhidrido acético, colocIndole un re¡Irigerante y un tubo de secador y
mantenerlo en un baSo a 98±-2 * C por 4 horas. Remover el Aparato del bazo y 

dejarlo en£ riar. Afiadir 25 m1 de metil isobutil cetona y 5 m1 de agua y - 
colocarlo m vamente en el baño por 30 minutos a 9812 * C Afiadir 35 m1 de me

til isobutil cetona y titular con una soluci6n de hidr6xido de potasio 0. 5N
affadiendo fenolftalaina como indicador. 

Realizar el mismo procedimiento con una muestra testigo pero omitiendo

la resina. 

cálculos

en peso de alcohol Poliviníl_ico - ( B - A) N x 2. 933

donde

A = mi de 1 0 H 0. 5 N gástados en la titalaci6n de la muestra

B = m1 de 1 0 E 0. 5 N gastados en la titulaci6n del testigo

N . Normalidad de la soluci6n de 1 0 H. 

en peso de Acetato de Polívinilo

Colocar 2. 15 g de muestra en un matraz de 500 m1 y disolverla en I - A
mezcla de 30 m1 de Piridí— y 20 m1 de metanol. Ar2adir unas gotas de FenOlf
talaina y titular la mezcla con una soluci6n 0. 5 N de 1: 0 H a una coloraci6n
rosada permanente por 1 minuto. Llevar a cabo el mismo procedimiento con un
testigo omitiendo la resina. 

Afladir 25 m1 de hidr6xído de potasio 0. 5 N mediante una bureta a ambas
reacciones. Colocar un rek'rigerante y calentar en un baño a 98 t 2* C durante
1 hora- Enjuagar el material empleado con irna PequeHa cantidad de agua desti. 
lada. Aladir una gotas de fenol£taleina y titular ambas reacciones con ácido
clorhídrico O. SN. 

en peso de acetato de polivinilo - 2 ( A - B ) 
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A - m1 de ácido clorhídrico O. SN empleados en el testigo

B = m1 £ r ácido clorhídrico O. Sn empleados en la muestra. 

Método de Soluci6n de Alcohol Polivinílico

Adicionar la r-esina a un recipiente conteniendo agua a temperatura ambien

te, en pequeñas porciones, manteniendo una agitaci6n que permita al material - 

dispersarse uniformemente. Cuando la dispersi6n sea completa, calentar la mez~ 

cla a 65 - 100' C, obteniéndose una disoluci6n completa en 30- 60 minutos. 

Resultados

Los resultados obtenidos mediante la aplicaci6n de los métodos antes

mencionados, han sido recopilados en la tabla siguiente: 

Alcohol Datos Viscocidad Hidr6lisis Puneza Contenido

P011VIM-111CO Mol de

volatiles

Come rcial Reportados

en literatura 5 - 1 88 -+ 2 J;obre 94 Bajo 5

Comercial Veri£icaci6n

de datos 10 - 13 88 - 2 N. D. Bajo 5

Obtenidos Obtenidos en 8 88 2 N. D. 5. 2

en

Laboratorios Laboratorios
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H** 
p Contenido de Peso especí£ico Apariencia Solubilidad

Cenizas % Aparente 8/ cm. 3

5 Bajo 0. 5 0. 6 Polvo blanco Soluble en

con ligera - agua frIa- 

tonalidad - SolubiA

crema dad en agua

caliente

5 B a_i 0 1- - 5 0. 6 Polvo blanco Soluble en

con ligera - agua fria - 

tonalidad - Soluble

CrCMa. en agua - 

c-- ¡ ente

6 Bajo 0. 53 0. 67 Polvo blanco Soluble en

con ligera agua £ Ha - 

tonalidad - Soluble

crema en agua - 

caliente

Viscocidad medida en una soluci6n acuosa al 4% y a 20' C con un viscocímetro Brookfield

P H medida en una soluci6n acuosa al 4% y a 20' C. 
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Estabilidad Termica

Si el alcohol polivinílico obtenido en el laboratorio se calienta a - 

1601C por largo tiempo, aparece gradualmente una coloraci6n ar-irilla. Por - 

encima de los 200' C el material se colorea rápidamente en un tono café - 

obscuro. Arriba de 300* C el material se descompone completamente. 

Experimentos de Acetilaci6n

Con el objeto de obtener el acetato de polivinilo original para as - 

diferentes muestras de alcohol polivinílico, £ ué desarrollada la presente - 

técnica, siendo realizadas con ella diversos experimentos. 

Reactivas

a) 0. 4 de alcohol polivinílico

b) 50 m1 de tetracloro etileno

c) 0. 1 de BF 3 / E + 2 0

d) 1 m1 de AC2 0

Desarrollo

Se colocan a, b, c y de en una bola de 250 m1 previsto de un agitador
magnético y un baño calibrado a 30* C durante 7 horas. El producto se vierte
sobre eter de petr6leo j se realizan varias lavadas usando Hexano. 



chagrama de flujo



BALANCE DE MATERIA POR TONELADA DE

ACETATO DE VINILO

EQUIPO iv v VI ', vii

ACETATO DE

VINILO 1, 000

CATALIZADOR

y 40. 8 40. 8 40. 8

EMULSIFICANTES

ACETATO i

DE 1000 1000 1000

POLIVINILO

SULFATO

DE 5 5

SODIO

METANOL
2, 334

HIDROXIDO

DE SODIO
170

ALCOHOL

POLIVINILICO
552. 4 552. 4

ACETATO DE
124. 6 124. 6

SODIO

METANOL
2657 2657

ACETATO DE METILO

1 1 1 1 1
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b) CALCULO DEL EQUIPO Y COSTOS DEL MISMO
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Diseño del reactor para polimerizaci6n

Los reactores usados para la polimerizaci6n de mon6meros son relativa- 
mente simples en principio, pero su diseño requiere la consideraci6n de nu- 
merosos £ actores. 

La reacci6n de Polimerizaci6n, puede ser llevada a cabo tanto en emul- 

si6n como en susperi i6n en estos reactores, tomando como base un sistema ~ 
intermilente. 

El rango de variables consideradas en el desarrollo del sistema de reac

ci6n incluyen, el tamaño del reactor, los materiales de construcci6n, la re- 
laci6n agua- mon6mero usada. la cantidad y el tipo de iniciador, la cantidad - 
y tipo dé surfactantes, y las temperaturas de los reactivos y los fluidos - 
usados como enfriamiento en la chaqueta. 

Todos los £ actores antes mencionados tienen efecto significativo en los

costos de operaci6n. De especial importancia, es el hecha que ciertas combi- 

naciones de las condiciones anteriores, pueden resultar en un sistema de reac
ci6n en el cual las temperaturas nos sean debidamente controladas. 

Diseño básico del reactor. Antes de discutir las posibles condiciones de
operaci6n y del reactor, consideraremos el diseño básico del reactor. 

Se requiere producir segan los estudios econ6micos en 330 días hábiles - 

6. 73 TorV¿ ías de alcohol polivinllico, para lo cual se necesita una produc ~ 

ci6n de 12. 18 T - Ma, de acetato de polivinilo, que tomando en cuenta la - 
duraci6n del proceso de 9 horas, resultan 2. 66 ciclos por día, con una pro ~ 

ducci6n de 4. 58 Ton. Ciclot dando un 10% de margen por imprevistos, resulta - 

un requerimiento diario de 5. 03 Ton. El resultado anterior representa un 55% 

en peso de la carga total que estará constituida por 9. 16 Ton/ ciclo. 

3 La densidad de la emulsi6 a la temperatura de reacci6n es de 1. 08 gr/ 
cm y a 20* C es de 1. 092 gr/ cm por lo cual: 

9160 rg. x 1 8482 L

1. 68 x:vTL



Además es re z2erido wn 2011 Ce espacios libres por lo cual el volumen - 

total requerico es de 10, 179 L. 

Datos tIpicos reportados en la literatura para dimensiones de reactores

e este tipo son los siguientes: 

de 1 Potencia de 1 Dimensiones

A B

1 Reactor L Agitador en H. P. Diámetro Interior m Largo in

12 9-25 50 2. 75 2. 75

28 3E7. 3 75 3. 20 3. 20

37 55 0 100 3. 50 3. 50

56 7,71- 150* 3. 66 4. 88

75 700 200* 3. 66 6. 40

C D

Diámetro exterior m Diámetro del Agitador m

2. 90 1. 143

3. 35 1. 25

3. 66 1. 32

3. 81 1. 30* 

3. 81 1 - 37* 

Dos agitadores

The Brighton Co. 

B

67
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Según lo anteriormente establecido se procedi6 al cálculo del volumen

y dimensiones del reactor, tomando la determinaci6n de trabajar con dos - 
reactores con la mitad de la capacidad cada uno, debido a la conveniencia~ 

de poder trabajar a la mitad de la capacidad en caso de desper£ecto de al- 

guno de ellos y evitar así el paro de la planta de alcohol polivinilico. 

Los reactores seleccionados serán del tipo del diagrama anterior con - 

las siguientes dimer iones en su secci6n cilíndrica. 

2

A

A B C 2 y

1. 71 m 1. 71 m 1. 86 m - 7310 3. 927m3

Un recipiente cilíndrico cerrado a ambos lados por tapas elípticas ~ 

tiene un voliSmen igual al volumen de la secci6n cilíndrica más dos veces el

volumen contenido en una de las tapas. 

Las ecuaciones para el volumen de una tapa elíptica teniendo una rela- 

ci6n 2: 1 entre el eje mayor y el eje menor como es el seleccionado estan

dadas por: 

dy bty
a ------ 

d

La ecuaci6n de una elipse

2 2
x + 4

a
2 b2

Para una tapa elíptica

a 2b

sustituyendo y rearreglando

x
2 + 

2 = 1 6 x + 4 Y, 4b

4b b

Resolviendo para. x2

x
2 = 

4

Y2 = 
4 ( b2 _ y

2) 
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Diferenciando el volumen

d V '= A d y = rr

X2
d y

Integrando

V = 
fb

11: 

X2
d 4 '.

rIJ
b ( b 2 _ y2 ) d y = 4TT b b" . d y - 4 11

0 0 0

2 2 2 3] b - 8 * TI b 3

tt3
b ( b

JO y ) d y Y = 4 TT ( b y - y. 

0
3 3 — 

Sustituyendo por el valor de a - 0. 855 m

V
3 3

TI ( 0. 855) 0. 6945 m

Como son dos tapas V - 1. 219 m3 por las dos tapas

El volumen t<,Cal está d

VT = 3. 927 m 3 + 1. 309 m3 = 5. 236 m 3 que llena los requerimientos
de volumen. 

Agitaci6n

Se provee de agitaci6n para dispersar el mon6mero ( y), posteriormente al

polímero a traves de la fase acuosa. Ocacionando tambien una buena traxLsferen

cia de calor. 

En la construcci6n de los Agitadores, para este tipo de reactores hay - 
dificultades inherentes que no deben ser pasadas por alto. Los agitadores no - 

pueden colocarse, como es usual en la parte superior, debido a los problemas- 

ocacionados por la £ lechal demasiado larga y que permite la adhesí6n del polí
mero con todos los problemas ocacionados por este suceso. En la experiencia de

laboratorio, se procurá tener un agitador, que presentara la menor área posible

dando éste el mejor resultado. 

Una posible soluc-i6n a este problema, es que el agitador entre por el - 

fondo. En este caso el elemento de agitaci6n dentro del reac,:or y cercano al
fondo del mismo es movido por una flecha corta relativamente delgada, con la

unidad motriz localizada bajo el fondo del reactor. Agitadores del tipo de - 

paleta son comunmente usados en este tipo de reactores. 
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La acci6n de mezclado de estos reactores, está basado en una circulaci6n

típica en el reactor, consistente en una corriente ascendente, una parte pez:1

érica y ima corriente descendente, ilaro, que además de la acci6n anterior - 
mente descrita se observa un £ lujo rotacional que superimpore al anterior. 

En un reactor con un buen mezclado, el tiempo requerido para el proceso

de la corriente de subido, la peri£érica y la descendente debe ser corto. Los
valores recomendados de intervalo de tiempo serán de 30 a 100 segundos. 

Un punto crítico en la entrada del agitador por el fondo del reactor, es
el sello de la £lecha.(;Omu~ te se usan dos sellos mecánicos, en díseaos - 

modernos, se provee de un sello adicional para emergencia. El sello de emer- 

gen ¡ a permite el reemplazo del sello mecánico, aun cuando el reactor este - 
lleno. 

En un ririmero de polimerizaciones, particularmen- e en la polimer:lzaci6n

de cloruro de vinilo y acetato de vinilo, el elemento rotatorio debe prcte - 
gerse para evitar la di±usi6n del moniSmero a la corriente de aceite del sello

y se polimerise ahí, dejanw el agitador fuera de servicio. 
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Cálculo de la potencia por el agitador y sus dimensiones. 

Los recluerimientos de potencia están dadas por la ecuací6n dimensional

de White y sus colaboradores. 

hp = 1. 29 x 104 D, 1* 1 L 2. 72 N 2. 86 y 0. 32 0. 6 0. 14

f
0. 86

donde y = al largo del agitador en pies

0

N = velocidad rps

1

u viscocidad en lb/ ft x S
e

9

Esta ecuaci6n es útil para agitadores de paleta, localizados en el

centro con una longitud >0. 30; y ima altura < L/ G. 

En nuestro caso, usando el mismo £ actor reportado en la literatura,en

que L = 0. 416 D; 

L - 0. 416 x 171cm x 1 pulgada x 1 pie = 2. 33 pies 6 71. 065 cm. 

2. 54 cm. 12 pulgadas

h ,, L/ 6 - 71. 065 = 11. 85 cm
6

Cálculo de la pot— :La requerida

hp = 1. 29 x 10- 4 ( 5. 6102) 
1. 1 (

2. 337) 2. 72 ( 4- 16) 2. 86 ( 0. 346) 0' 3

3- 92) 
0. 6 (

1. 6093) 
0. 14 ( 68. 0316) 0' 86

hp = 1. 29 x 10- 4 ( 6. 66) ( 10. 063) ( 58. 996) ( 0- 7273) ( 2. 27) ( 1. 069) 

37. 68) = 34 hp
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Material de construcci6n para el reactor

La selecci6n del material material utilizado, para la construcci6n de

los reactores de polimerizaci6n es de la mayor importancia cuando se con- 

sideran los valores del coeficiente total de transferencia de calor ( U) - 

obtenidos durante las polímerizacionés. Dentro de las informaciones repor

tadas por varias compaE£ as industriales están las siguientes: 

U

Reactor/ 13TU ( nKE- 1 2 ) ( OF) 

Vidriado 40- 53

Vidriado 40- 60

Acero inoxidable 50- 1-10

Acero inoxidable 50- 110

El material seleccionado para nuestros reactores será de acero inoxi - 

dable 316. 

Cálculo del grosor de la placa de acero inoxidable para el reactor de - 

polimerízari6n. 

Para la presi6n atmosférica y siguiendo el método expuesto en el Brownell

y utilizando la gráfica 15 para determinaci6n del grosor de la secci6n cilín, 
drica construida de aceros austeníticos 18 cr~ 8 Ni + Mo tipo 316 del c6digo

ASME 1956. El grosor de la placa será de 5/ 16n 6 7. 9375 mm. 

Para las tapas elípticas se utiliz6 la figura 2. 11 del Unfired Pressura - 

Vessels pag. 37 de Chose resultando tambien de 5/ 16n 6 7. 93. 75 mm. 

Cálculo del Area de Enfriamiento

Sin importar el tamario del reactor> la transferencia de calor es llevada

a cabo principalmente a través de la pared del reactor. Se utiliza agua normal. 
te como fluido de transferencia de calor. Durante los primeros pasos del - 

proceso intermiteaite se vea agua caliente o vapor para calentar el mon6mero a

la temperatura de reacci6ri- Durante las etapas de polimerizaci6n el agua £ ría

remueve el calor exotérmico de polimerizaci6n. 
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Y) 1) 
El control de la teriperatura de la íne. cla reaccionante es el £actor

principal en la operaci6n de las polimerizaciones en susper i6n 6 en — 

emulsi6n. Cada reactor debe ser disefiado de manera que el calor generado

por la polimerizaci6n puede ser transferido al agua de la chaqueta con — 

un máximo de transferencia de calor. Las velocidades de polimerizaci6n ~ 

vartan durante el proceso. De aquí que debemos considerar el periodo — 

crItico cuando el calor de polimerizaci6n es más alto. 

Consideramos primero, la velocidad de transferencia de calor del — 

reactor. 

q = UA ( A T) = UA ( TM — TJ) ( 1) 

La velocidad máxima de calor desprendido durante el proceso de poli

meriz, ici6n puede ser calculada mediante: 

q max M ( A H r ) FC ( 2) 

t

El peso del mon6mero M en le ractor depende eh el volumen de la mez

cla agua~mon6mero y en la relaci6n de Agua a mon6mero utilizada. 

M = V _ ( 3) 

R/ Y agua + lly mon6mero

Combinando las ecuaciones 1, 2 y 3 y despejando el AT requer—_do para

q max da como resultado. 

AT = - V tkHr FC

R/? agua . L/ P mon6mero t U A. 
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Nomenclatura

A Superficie de transmísi6n de calor pies

C Fracci6n ' el moniSmero polimerizado durante el proceso

adJmensional. 

F Relaci6n entre la velocidad máxima de generaci6n de calor

al valor promedio ad5nhensional

k Hr Calor de polimerizaci6n

m Cantidad de mon6mero en el reactor

Velocidad de transferencia de calor BTU/ lbq

R Relaci6n en peso de agua a mon6mero

Ri Resister ¡ a a la transferencia de calor de la mezcla

reaccionante a la pared interna del reactor. 

Ro Resistencia a la transff-rencia de calor de la pared externa

al fluido en la chaqueta h ( 

R pared Resistencia a la transferencia de calor a través de la pared
del reactor. 

Tj Temperatura promedio del fluido en la chaqueta IF

TM Temperatura de la mezcla reaccionante ' F

AT Diferencia total de la temperatura Tm- Tj * F- 

t Tiempo de polimerizaci6n en el proceso intermitente hr. 

u Coe£ ic-ante total de transferencia de calor BTU/ 

V Volumen de trabajo del reactor gal

mon6mero Densidad del mon6jTero a las condiciones de reacci6n lb/ gal. 

agua Densidad del agua a las condiciones de reacci6n lb/ gal

V = 1344. 64 gal

R = W agua 0. 5

W Mon6mero

agua - 61. 88 lb/ pie3 x pie
3 = 

8. 27 lb/ 9al

7. 481 gal

mon6mero = 0. 885 19A x 1 lb x L 7. 37 lb/ gal

454 Ig . 2642 gal



75

u -- 
L = grosor del metal

1/ ho + l/ Iii + L/"¡: ic = conductividad térmica

U = 86. 4

IQO + 1/ 150 + . 3126/ 105

ir
1

x 1800 BTU/ lb Mol x 1 lb mol - 445- 34 BTU/ lb1- 3 K cal/ 9 mQl

K cal/ 9 86. 09 lb

Valores de C varían de 0. 6 a 0. 9 el valor de FC es de 1. 8

di T 1344. 64 _ 445. 34 x 1. 8

5/ 8. 27 7. 37
7 ( 86. 4 ) 

3, 085 . 69

A

Si se dispone de agua de enfriamiento a 20* c

AT = 82. 6

A = 9 085. 69 = 109. 99 pie2 6 102184 cm2
32. 6

Cáculo del área disponible en el reactor

A cilindro = 011 x D x L = 11 x 171 x 171 = 91863. 31

Aréa de 1 tapa elíptica con 1- a relaci6n de ejemayor a eje menor

de 2 : 1

Ecuaci6n de la elipse

2 2
x -+ y

a

2 b2

a = 2b
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Sustitayendo

x
2 + 

y
2

4b 2 b

de donde

2 2 2 2 2 2
x = 4b - 4 y - 4 ( b - y ), y x - 2 J; F v

d A P d y

d A 2 ' nrd Y' 

r'2 - b
dA = 

fb
2TI x d y - 4 ' M

fb
bi

Y2
dy

0 0 0

b
d A - 4' 11 b

jb2 - 
b2 + b2 arc Sen b + 4M 0 b 2 _ 0 + 0

i 2 b 2

A = 211T b2 ( 1- 57) 

b - . 42 75 m - 42. 75 cm - 

A = 2, ir ( 42. 75

Cm2 ) (
1. 57) - 18028. 17 cm

2

Area total = 91 863- 31 + 18 028- 17 = 109, 891. 48

En la práctica es comCm utilizar equipo de enfriamiento adicional, que - 

sirve además como equipo de seguridad. km la práctica de laboratorio se usé - 

un condensador montado en la parte superior del reactor, lo cual es usual en

reactores comerciales, debiéndose tomar las siguientes recomendaciones. 

a) Gases inertes tales como el Nitrogéno interferirán ya que tenderán a

formar un colch6n gaseoso en el candensador. 

b) El catalizador usado no deberá ser volatil, para evitar la Polimeri- 

zari6n en el conden ador. 
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c) Sí la reacci6n produce espuma, el enfriamiento solo puede ser utilizado

en propor2i6n limitada. 

d) En cierta clase de polimerizaciones, la mezcla del material reflujada - 

con el reaccionante presente problemas. 

Además del £ actor seguridad, la mezcla reaccionante está siempre re£ lujan
do por lo que es necesario el díseFlo de un condensador tornando en cuenta la - 

primera recortendaci6n que es la que nos a£ectaría en este caso. 

Cálculo de un conden ador de Retorno - Rápido,, de 20. 32 cm. de diámetro - 

interno 1 paso por el envolvente, 1 paso por los tubos teniendo 37 tubos de - 

1. 905 cr- de diámetro externo 16 BWG de 152 cm. de largo en arreglo triangular

de 2. 54 cm. con una U 26. 86 una U = 92 Rd = . 026. 
d c

Experimentalmente se encontr6 que la cantidad de mon6mero que re£luja deba

ser mínimo, pues el mon6mero debe ir polimerizándose con£ or7ne se esta agregando

pero como medida de seguridad de opt6 diseZar el condensador para que en un - 

dado caso un 40% del acetato de vinilo se refluje. 

Balance

Son agregados 2515 Kg. de mon6mero de acetato de vinilo durante 6 horas - 

por lo tanto se agregan 419 Kg. tomando el 40% descrito anteriormente habrá - 

que condensar 168 Kg/ hr. 

168 Ig/ hr x lb = 370 lb/ hr

454 gr. 

Datos indirectos

Acetato de vinilo punto de ebullici6n 63' ( P = ,
c al /

gr. 

88Cal/ gr. x 1. 8 BTU/ lb = 158. 4 BTU/ 1b, 

Cal

1 Balance de calor

Q acetato = 370 lb/ hr x 158. 4 BTU/ 1b = 58 608 BTU/ hr

QW = 1831. 5 x 1 ( 100- 68) = 58608 BTU/ hr. 
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AT = LMTD = t2 - tl = ( Ti  t2) - ( T2 - tl) 

In TT/tl In ( Tl - t2)/ T2 - tl) 

Fluido Fluido

Caliente Frío

Tl 145. 41F Temp. max. 120' F t2

T2 145. 41F Temp. min. 68' F tl

2 T = 25. 4 - 77. 4 = 60. 0

In 25. 4/ 77. 4

3 Tc y Fc el uso de las temperaturas promedio será satisfactorio. 

Fluido £ río: Por el envolvente agua: 

4 as = 1D x C 1 B/ 144 pie

B = DI del envolvente

MaS . 

B min = DI del envolvente 6 211

5

8 x 0. 25 x 6/ 144 x 1. 0 = 
0. 083

GS = W/ as = 1831. 5 5/. 083 = 22066

a t a = 84

lb/ 
0. 84 x 2. 42 = 2. 03 pie ( hr) 

De 0. 73/ 12 0. 0608

Res De * Gs/ 0. 0608 x 22066/ 2. 03 = 
660

J'H= 14 Fig. 28

k = 0. 353 BTUAr pie
2 (*

F/ pie) 
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1/ 
3

2. 03/. 353 = 1. 8

ho jh r ( C', j,) 1/
3

De r

ho = 14 ( 0. 353 x ( 1. 8)/- 0. 606) - 14- 

S - 26. 86

A = Q/ UD A T

A = 58608/ 127( 60) - 36. 17

A - 0. 1963 x 5 = 0. 9813 x 37 - 36. 32

h i o - 240 asumiendo

4. 
o¡#¡. 0, 

1 - 

t w - 84. + 240 ( 145. 4 - 84) 

240 + 14 b

t w 120. 

TP - 145. 4 + 120 133 * F

2

k£ = 33 x 10 calorías/( cm) ( seg) ( * C)/ Cin

33 x 10- 5 x lo- 3 x 100 x 3600 - 01188 1: cal/ m2 hr OC/ m y I BTU/ hr pie2 OFIPio
1. 49 ][ cal/ m2hrOC/ m

f = . 3 x 2. 42 - 0. 726

ff = .94 x 62. 5 - 58

D = 0. 62/ 12 - 0. 0517 ft

GI = 
370 tT x 37 x 0. 0517 = 62 lb/ hr pie lineaLl
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Re F 4( 62)/. 
726 = 

342

3 8
h i . 27 C. 08) x 58 x 4. 17 x 10 l/ 3 = 299. 43

726

300 x 0. 62/ 075 = 248

Uc = 248 ( 146) = 362,08 92

248 + 168 394

Uc = 92

UD = 27

Rd = 92- 27 = 65 = 0. 026

27( 92) 2482

Pérdidas por presi6n en los tubos. \ 1

al£ = 0. 302 pulgadas 2

a T = 37 x 0. 302/ 144 x 1

G t = 370/ 0. 78 - 4743. 3

0. 21 lb/£thu

D = 0. 62/ 12 = 0. 0517 pie

Re = 0. 0517 ( 4743 11677. 0

1021

f = . 00031

86. 1 0. 195 lb/ pie 3
359 ( FAT

492

5 = 0. 195/ 62. 5 = 0. 00312
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A P T = . 1 . 00031 x 22287841 x 2

10
2 5. 22 x 10 x 0. 0517 x 0031

APT = . 0016 psi

Envolvente

Para Re = 660

V = 0. 0044

N + 1 = 122/ B  10

D S = 8/ 12 = . 666 ft

2
A P S . 0044 x ( 22066) x . 666 x 10

10
5. 22 x 10 x 0. 0792 x 1. 0 x 1. 0

a P S = 3. 45 x 10 3 psi. 
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Linpieza del reactor

Con la gran mayoría de polimerizaciones, esto es de gran importancia. En

reactores grandes, la limpieza manual de las paredes internas es menos econ6- 

mica que los métodos mecánicos y químicos. Eh la limpieza manual con herramien
tas raspadoras, es necesario eregír un andamio en el reactor 6 introducir uno * 

Los operarios puedan pararse en el andamio y trabajar con agua que drene el.  
reactor conforme se proceda con la operaci6n de limpieza. 

La limpieza mecánica, que pueda ser automorizada requiere agua a presi6n- 

3ombas de alta presi6n ( 50 a 300 atm.) son requeridas en este proceso junto ~ 

con cabezales rociadores que son movidos hacia arriba y hacia abajo ( similares
a los einplea-dos para la limpíeza de tanques) . La presi6n del agua romperá cual

quier dep6sito de material- dentro del reactor. De cualquier manera el reactor

debe diseRarse previniendo la existencia de espacios muertos que puedan ser - 

limpiados con el agua a presi6n. El agua a presi6n tambí n puede contener adi- 

tivos al final del ciclo de 1.Impieza para permitir cierto acondicionamiento del

reactor para la siguiente polimerizaci6n. 

Reciénterente, se han desarrollado métodos para la limpieza de reactores

de polinerizac±6n contaminados con dep6sitos en las paredes. Estos métodos ti- 

enden también a la automatizaci6n. Solventes calientes con la capacidad adecua

da para disolver 6 desprender el material adherido se están empleando. Las pre

siones utilizadas en este método son menores a las empleadas en la limpieza - 

con agua. 

Se usa el solvente, hasta que se vuelve viscoso debido al polímero disuel

to. Después deberá ser tratado con equipo separado, es decir deberá ser libera- 

do de los s6lidos que contiene. Para este prop6sito metodos de destilaci6n, - 

precipitaci6n y £ íltraci6n pueden ser utilizados, dependiendo de la estabilidad

térmica y la solubilidad. La toxicidad y in£lamabilidad de algunos solventes - 
presentan problemas, ya que se desea prevenir purgas con gases inertes que son

costosos. 

Las trazas de solvente deberán ser removidas antes del nuevo ciclo de - 

polimerizaci6n, si el solvente interfiere o afecta la reacci6n de polimeriza — 

ci6n. 

En nuestro caso se encontr6 útil el uso de agua a presi6n con lo que los - 

residuos de mon6mero ei—n removidos fácilmente si se realizaba esta operaci6li- 

en forma inmediata a la - erminaci6n de la reacci6n y la descarga del mismo. 

Seguridad

A causa de la gran cantidad de mon6mero manejado en un reactor, medidas - 

especiales de seguridad se deben realizar para prevenir 6 minimizar el riezgo- 

de que la reacci6n se salga de control. 
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Obviamente un prerequisito para la operaci6n segura de un reactor es el

diseHo liberal del sistema de enfriamiento y agitaci6n. Pero se debe tomar - 
en cuenta, que durante condiciones anor7nales de operaci6n, el sistema de en- 

riamiento 6 de agitaci6n 6 ambos puedan fallar 6 ser inadecuados. Por ejem— 

plo, el agitador y la bomba de agua de enfriamiento puedan pararse durante - 
una falla de corriente. Similarmente, la flecha del agitador puede romperse - 

6 taparse la tubería de agua de enfriamiento. En tales casos se debe preveer

que la agitaci6n se salga de control ya que un alza en la temperatura y pre- 

si6n pueda ocasionar que el reactor se vomite 6 explote. 

Dos medidas pueden tomarse para obtener un grado adecuado de seguridad. 

1.- Paro de emergencia. En una emergencia se puede agregar una sustan- 

cia química al reactor que detenga en forma rápida la reacci6n. Esta adici6n

deberá hacerse de manera tal que el agente químico se mezcle inmediatamente
c n el contenido del reactor a in con el agitador parado. Esto puede, realizar

se usando como agente químico gaseoso, que es introducido al reactor por la

parte inferior y se mezcle mediante el burbujeo. 

2.- Venteo de Emergencia. El venteo de emergencia se utiliza cuando el

sistema de en£ riaric-,ito falla. En el evento de una alza de temperatura que - 

no pueda ser controlada una válvula en el reactor se abra y se ventea el gas

del reactor, a la atm6sfera por lo cual deberá ser llevado a un tanque 6 - 
condensador. El uso en estos casos de globos de gas ha sido tomado en consi

deraci6n. 

Es importante que la operaci6n de ventao sea controlada para evitar que

s6lidos salgan del reactor. 

Por esta raz6n es más adecuado el uso de una válvula de ontrol que una

válvula de descarga de mariposa. 

La gran capacidad de producci6n e los reactores hace econ6mico el uso

de materia de seguridad costoso tales como válvulas de seguridad. General- 

mente se puede decir que los grandes reactores deberán ser equipados con - 

más instrumentos y accesorios que un reactor pequefio. 

En nuestro caso el sistema de enfriamiento ha sido di-sefiado, con un - 

área de enfriamiento sobrado además de un condensador adicional. 
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Tanque de Precipitaci6n para & 7,,ulsi6n

de Acetado de Polivinilo

Aplicaci6ri r n forma inmediata a la terminaci6n de la reacci6n de poline- 

rizaci6n, la emulsi6n de ¿-- etato de pol-'-vinilo, deberá depositarse en un tan- 

que, con el prop¿sito de efectuar la precipitaci6n de la misma, como paso — 
previ al lavado, secado y filtrado que se efectuará en una centrifuga de ca- 
nasta. 

Requerimientos. Los paráinetros para la selecci6n de dicho tanque deberán

ser tales que permitan contener el volumen de la carga de uno de los reactores

de polimerizaci6n más el de la soluci6n de sulfato de sodio utilizado para - 

precipitar la emulsi6n con un margen de seguridad, debido a la posibilidad de

que el tanque no se encuentre vacio al término del siguiente ciclo en los ~ 

reactores, deberá poseer imn agitaci6n adecuada para la dispersi6n del sulfato

de sodio en la emulsi6n y deberá ser cerrada para evitar la formaci6n de
Natas", permitiendo al mismo tiempo ser desalojado fác4.1mente para poder

llevar al producto precipitado a la centrífuga. 

Características del equipo seleccionado segIn el balance de rnateria - 

efectuado se requerirá un volumen de 5042 L la tapa superior del tanque será - 

plana y el forL.' o será de forma c6nico con las siguientes dimensiones. 

TA

OOW

A

Dimensiones en - P- 

A B C D __ 1

1. 5 2. 0 0. 5775 1. 155 30' 
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Agitaci6n

La agítaci6n requerida será igual a la utilizada en el reactor de
polimerizaci6n. 

hp = 1. 29 x 10 -4 ( Dj)
l* I ( L ) 2- 72 N 2. 86 y 0. 3 0. 6 10- 14 0. 36

2 ' "" f
hP = 1. 29 x 10- 4 ( 6. 66) ( 10. 063) ( 58. 996) ( 0- 7273) 

2. 27) ( 1. 069) ( 37. 68) = 34 HP. 

Material de Construcci6n-'siguiendo el mismo procedimiento para el

cálculo del reactor se obtuvo que el material seleccionado deberá ser - 

Acero Inoxidable 304 de un gruesor de 1/ 4 de pulgadas. 

Centrífuga de Canasta para filtrado, Lavado y

Secado de Acetato de Polivinilo. 

Aplicaci6n: Con el fin de llevar a cabo la filtraci6n, lavado y - 
secado del acetato de polivinilo proveniente del tanque de precipitaci6n

y en vista de la experiencia obtenida en las pruebas de laboratorio, se

seleccion6 una centrífuga de canasta para la realizaci6n de este proceso. 

Requerimientos: Seg6n el balance de materia la producci6n en volumen

de emulsi n de acetato de polivinilo es de 4 209. 5 e, por cada carga - 

efectuada, tomando en cuenta que la di!r9ci6n del proceso es de nueve horas

la producci6n en volumen será de 467. 7diVhr. En cuando a producto seco se

refiere se producen 2JU5 Kg. cada nueve horas 6 289 Kg/ hr, que ocupan el
volumen con una densidad de 0. 673 Kg. / dm3 de 416 dm / hr. 

En base a estos datos se seleccion6 una centrífuga de producci6n - 

nacional capacidad para realizar dos ciclos por hora. 

Características del equipo seleccionado: 

Marca Nacional

Tipo Centrífuga extractora modelo SP. 

de operaci6n semi -automática. 

Distribuidor Mexicana de Maquinariag S. A. 
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Diámetro de la canasta m. m. 1000

Capacidad máxina en Kg producto seco por ciclo 150

3
Capacidad Total dm por ciclo 338

3
Capacidad útil din por ciclo 229

Velocidad de la canasta r. p. m 930

Profundidad de la canas m. m. 470

Diámetro de la boca de carga m. m. 724

Centro de la máquina al eje de la Columna m. m. 663

Centro de la máquina al eje del motor m. m. 812

Diámetro de la descarga de extracci6n m. m. 63( 2) 

Potencia del motor S H p

Voltaje de operaci6n 220/ 440

Ancho total m. m. 1581

Largo total m. m. 1480

Altura total m. m. 968

Peso aproximado Kgs. 1200

2
Espacio sobre piso m 2. 34

Descarga Manual

Cuerpo s6lidamente construido en placa de acero inoxidable 304, totalmente

soldado el¿,ctricamente a prueba de fUgas. El cuerpo puede ser ficilmente des - 

montado para un servicio de limpieza y mantenimiento. 

Canasta. Consta esencialmente de tres partes, perfectamente enswribladas,- 

el cono central totalmente maquinado, para un ajuste preciso con el árbol de - 

giro y el fondo de placa de acero al que va firmemente sujeto por tornillos, - 
del mismo material. El fondo así ensamblado, es forrado con lámina de acero - 

inoxidable. El envolvente, convenientemente perforado para obtener un máximo - 
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efeciencia en la extracci6n, se contruye con lámina de acero inoxidable de

3 m m con perforaciones de 3. 9 m m y en un paso de 19 mm. Dichos envolventes
van reforzados exteriormente con 4 aros de acero. Todo el conjunto así en- 

samblado es balanceado estáticamente para un mínimo de vibraciones. 

Baleros. El mecanismo de giro está diseZado para conten r tres tipos de

baleros, axial, radial - axial yIradial lo que permite soportar fuertes - 

cargas. 

Flecha de transmisi6n de acero, con alta resistencia a la torsi6n, la - 
cual garantiza, una máxima seguridad a los esfuerzos originados por cargas— 

desbalanceadas en el trabajo de extracci6n. 

Freno. Tipo banda, opera a £ ricci6n sobre un tambor de freno, pauta in- 

tegral de la polea motriz, al cual actua por medio de una palanca con resorte

de torsi6n, la que al soltarla, se aplica con presi6n constante y uniforme. 

Motor. Para trabajo vertical de alto poder arranque, la transmisi6n es
por medio de bandas tropezoidales en polea ranurada. 

Dispositivo de seguridad. Dos pequelos interruptores interconectados, - 

impiden qua la máquina sea puesta en marcha con la tapa abierta, 6 con el - 
freno aplicado. En caso contrario cuando la máquina está en operaci6n se des
conectará el motor inmeditamente al aplicar el freno 6 abrir la tapa garanti

zando así una seguridad tanto para el operador, como para la centrífuga. 

rosto aproximado 3 253 000 00 M. N. 



88

Reactor para Alcoholisis Alcalina de Acetato de Polivinilo

Balance de Materia: 

Seg m los resultados obtenidos. del estudio preliminar de mercado y la
investigací6n realizada en el laboratorio, se requieren procesar 12. 18 Ton
día de acetato de pulivinilo para obtener 6. 73 Ton/ día de alcohol poliviní
lico con 88% de hid--61isis; se determin6 también que el ciclo de reacci6n- 

sería de 5 horas aproximadamente, incluyendo 1. 0 h para cargar el reactur, 

1. 5 para realizar la soluci6n del acetato de polivinil0 ir, el metanol, tiem
po de reacci6n de 0. 5 h y un tiempo de limpieza y descar -- de 2h. 

12. 18 TonMa x 1/ 24 horas = 2. 54 Ton Ciclo

5

Dando un 10% como medida de seguridad

2. 54 X 0. 100 = 0. 254

2. 54 + 0. 254 = 2. 8 Ton/ ciclo

Segi5n la técnica hay necesidad de disolver el acetato de- ) olivinilo en

metanol en una relaci6n 30: 70 en peso por lo cual la cantidad 7equerida de- 
metanol será: 

2. 8 Ton x 70 = 6. 53 Ton de metanol

30

Siendo el peso total de la soluci6n metan6lica de acetato de polivini

lo un total de: 

6. 53 Ton + 2. 8 Ton = 9. 33 Ton. 

Se encontr6 experimentalmente Tae la densidad de la soluci6n á la - 
temperatura de 301C es de 0. 83 Kg/ 1 con lo cual el v(_lumen. ocupado por la- 
soluci6n estará constituido por: 

9, 330 K9 X 1 = 11 240 1

0. 83K9/ 1



Posteriormente según la técnica encontrada se deberá adicionar una

soluci6n metan6lica de hidr6xido de sodio que se utilizará como catali- 

zador en un proporci6n de 8. 5 m.1 por cada 50 gr. de acetato de polivin1

lo procesado por lo cual el volumen requerido por esta soluci6n será: 

2 800 Kg x . 0085 1 = 476 1

050 Kg

El volumen total de reacci6n será de : 

11 240 1 + 476 1 = 11 716 1

Dando 20% de espacios libres el volumen total será: 

11 716 1 x 0. 20 = 14059. 2 1

Con el £ in de obtener una mayor continuidad en la producci6n del - 

alcohol polivinílico, se tom6 la determinaci6n de realizar el diseHo de- 

dos reactores con la mitad de la capacidad antes calculada, subsanándose

así la eventualidad de que por desperfecto en uno de los reactores la - 

producci6n se detenga, pudiéndose trabajar a la mitad de la capacidad - 

con el otro reactor. 

Según lo anterior el volumen requerido por cada uno de los reactores

estará constituida por: 

14059. 2 1 x 1 = 7030 1

2

En base a éstos cálculos las dimensiones obtenidas se encuentran re- 

sunidas en la siguiente tabla. 

Volumen requerido Díametro Interno Largo Secci6n

del reactor L. m Cilindrica m. 

7030

Volumen Secci6n

Cilíndrica m
3

5. 302

Díametro de la chaqueta

m

2. 042

1. 89 1. 89

Volumen 2 Vol~ Total

Tapas Elípticas m
3

m

1. 7674 7, 069 m

89
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Agitaci6n. 

El prop6sito de la agitaci6n es realizar la disoluci6n del acetado de

polivinilo en metanol, lograr la dispersi6n del catalizador en la mezcla - 

anterior y posteriormente lograr una dispersi6n adecuada del alcohol poli - 

vinílico producido en la reacci6n. 

En este caso los requerimientos de potencia para la agitaci6n pueden - 

ser calculados mediante la ecuaci6n dimensional de White. 

hp = 1. 29 x 10- 4 (Dj) l*l (L ) 2* 72 ( N) 2. 86 ( Y) 0. 3 ( Z) 0. 6 (,¿<--) 0. 14

f ) 
0. 86

Ge usará un agitador de propela localizado en el centro con

0. 3 Dj y con una altura h < L/ 6

L = 0. 415 x 186 cm = 78. 624 cm

L = 78. 624 cm x 1 pulgada x 1 pie = 2. 58 pies

2. 54 cm 12 pulgadas

h = 78. 624 = 13. 1 cm

6

La viscocidad de la mezcla de reacci6n se encontr6 experimentalme-ite

de 21 poises a 30' C. 

sustituyendo

hp = 1. 20 x 10- 4 ( 6. 2) 1* 1 ( 2. 58 ) 2. 72 ( 2. 5 ) 2. 86 ( 0. 43) 0* 3

7. 02) 
0. 6 ( 5082) 0. 14 ( 51- 709) 0* 86

hp = 1. 29 x 10- 4 ( 7. 44) ( 13. 17) ( 13- 74) ( 0- 776) ( 3. 2) ( 3. 3) 

29- 76) = 42 hP
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Cálculo, del Area de Transferencia de calor

En este caso, se requiere est".mar el área de calentamiento para un

reactor enchaquetado, que aparte de las d¡ m¿-n iones ya calculadas ante- 

riormente estará lleno hasta una altura de 7. 2 pies ( 2. 196 m), el agita

dor g_ rará a una velocidad de 125 r. p. m. y la temperatura de reacci6n - 

será de 601c ( 1401F) requiriéndose 1.- adici6n de 555 157. 1 BTU/ hr para - 

proveer el calor endo, émico de reacci6n y ~ tener la temperatura. Se

tor5 la determinaci6n de terer un £ actor de ensuciamiento de 0. 005. 

Ya que la reacci6n de alcoh6lisis es muy poco exotérmica se puede - 
considerar un cálculo a estado estacionario. 

L = 2. 58 pies

N = 125 rPm x 60 min = 7 500 rph

f = 62. 5 lb/ pie 3

a t = 140' C = 0. 44 x 2. 42 = 1. 06 lb/pie

k = 0. 38 BTU/ 1b1 F

c = 1. 0 BTU/ 16' F

Rej = L 2 N ( 2. 58) 2 x 7 500 x 62. 5 = 353 2. 288

1. 06

hj Di = 0. 36 ( L 2 NP ) 
2/ 3 (

C ^ 
1/ 3 ( ---- ) 0. 14

A^ k

1/ 3 (
1 x LO1)

1/ 3
C = 1. 41

0. 38

0. 14 puede considerarse como 1. 0 para agua sustituyendo. 

0. 36 ( 3532. 288) 2/ 3 ( 1. 41) ( 1) 

k
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h- Dj = 0. 36 ( 23194) ( 1. 41) 

P. 

hj 11 773. 3 ( 0. 38) = 721. 60 B7U/ hr pie 2 - F
6. 2

Para vapor en la chaqueta referido al diámetro interno del recipiente

110i = 1500 BTu/ hr pie2 . p

Usando la superficie interna como referencia

Uc = hjxhoi = 721. 6 x 1500 = 1082400 = 487. 2

hj+hoi 721. 6 + 1500 224. 6

dx = 0. 005

hd = 1 = 1 200 BTU/ hr ( pie) 2 (* F) 

Rd 0. 005

Ud = Uc hd = 487. 2X 200 = 97440 = 141. 8 BTU/( hr) pie
2 (,

F) 

Uc+ hd, 487. 2+ 200 687. 2

Cálculo del área disponible

Debido a que el área requerida no es muy grande se utilizará solamente
el área de la secci6n cilíndrica del reactor en 1/ 3 de su altura. 

A= 1/ 3 x x ( 6. 2) x 6. 2 = 40. 25 pie 2

Balanre de Energía. 

El balance de calor comprenderá la energía de activaci6n para llevar a

cabo la reacci6n más el calor requerido para mantener la mezcla reaccionante

a 40' C. 

En la literatura se encontr6 que la energía de activaci6n es de

12. 5 Kcal/ gr mol. 

1400000 gr x lgr mol = 487. 5 gr mol

2873 gr
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Peso molecualr promedio obtenido mediante la realci6n entre viscocidad

y peso molecular promedio. 

12. 5 ] Ccal/ gr mol x 487. 5 gr mol = 6093. 75 K cal

6093. 75 Kcal x 1 BTU 24181. 6 BTU

0. 252 Kcal

24, 181. 6 BTU/ 15 min x 4 96726, 4 BTU/ hr, 

Metanol

m Cp AT

3265000 gr x gr mol x 19. 3 x 40 = 78768. 5 Kcal/ hr

32 gr

78768. 5 Ical / hr x 1 BTU 312573. 5 BTU/ hr

0. 252 Kcal

Acetato de Polivinilo

1400000 gr x 0. 389 cal/ gr C x 40 = 21784 Kcal/ hr

21784 Kcal/ hr x 1 BTIT = 86444. 5 BTU/ hr

0. 252 Kcal - 

Sol de Hidr6xido de Sodio

380000 gr x 0. 985 cal/ gr* C x 40 = 14972 Kcal/ hr

14972 Kcal/ hr x 1 BTU = 59412. 7 BTU/ hr
0. 252 Ical

QT 59412. 7 BTU/ hr + 86444. 5 BTU/ hr + 312573. 5 BTU/ hr

96726. 4 BTtJ/ hr = 555157. 1 =/ Ir

Cálculo del A T

Qt = Ud A 4 T

t Ot = 555157. 1 97. 26 * F

Ud A 141. 8 x 40. 25
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Ya que la reacci6n ocurre a 140' P la temperatura del vapor de calen- 

tamiento será de: 

TV = 140 + 97. 26 = 237' F = 114' C

Material de Construcci6n. 

Tomando en consideraci6n que los principales reactivos que tomarán - 

parte en la reacci6n serán el alcohol metílico, acetato de polivinilo y - 
soluci6n de hidr6xido de sodio así como también los productos obtenidos - 

serán alcohol polivinílico, acetato de metilo y acetato de sodio se pro - 
cedi6 a checar en la literatura los materiales de construcci6n recomendados

para manejar dichos compuestos ( Recomendation Table £ or Metallic Materials

o£ Construction. Chemical Engineering Plant Design Vilbrant). Obteniéndose

en todos los casos cOiro materiales recomendados el acero inolcLdable( 18- 8)- 

y el acero inoxidable ( 18- 8~ Mo). ' 

En vista de los datos anteriores se seleccion6 como materia de cons - 

trucci6n Acero Inoxidable 316 ( 18 Cr - 8Ni + mo). 

Determinaci6n del grosor de placa de acero inoxidable para el reactor

de alcohol polivinílico. 

Para la presi6n atmosférica y siguiendo el método expuesto en el - 
Brownell utilizando la gráfica 15 para determinaci6n del grosor de la - 

secci6n cilíndrica construida de acerosausteníticos 18 Cr - 8 N + Mo - 

tipo 316 del c6digo ASME 1956 el grosor de placa será de 5/ 16 de pulgada

6 7. 9375 mm. Para el diseRo de las tapas elípticas del reactor se utiliz6

la figura 2. 11 del Un£¡ red Pressure Vessels de Chose pag. 37 resultando - 
un grosor de 5/ 16 de pulgada 6 7. 9375 mm. 

Seguridad. 

Debido a que la reacci6n de alcoh6lisis que se efectuará en el reactor

se trabaja a una temperatura relativamente baja, y la reacci6n es muy poco
exotérmica, no se presentan grandes problemas en cuanto a seguridad se — 

refiere. 

El único punto que es conveniente tomar en consideraci6n es el manejo

del metanol debido a sus propiedades t6xicas debiendo evitarse la aspira - 

ci6n de los vapores que pudieran generarse por parte de los operadores. 



Limpieza del Reactor. 

En base a las experiencias realizadas en el laboratorio el alcohol

polivinílice no es soluble en el metanol y no se adhiere en ninguna ~ 

forma a las paredis del reactor, por* lo cual la limpieza del reactor - 

quedaría reducida simplemente a tratar de eliminar mediante un lavado ~ 

ligero con metanol los residuos del alcohol polivinílico precipitado que

pudieran quedar en las paredes del equipo empleado. 

Tanque de almacenamiento para lavado, filtrado y secado de alcohol
polivinílico. 

Aplicaci6n. En forma inmediata a la terminaci6n de cada proceso en

los reactores utilizados en la fabricaci6n de alcohol polivinílico, las
cargas deberán depositarse en un tanque, para permitir la continuaci6n- 

de los ciclo de los reactores e iniciar el ciclo de filtrado, lavado y

secado en la centrífuga seleccionada para este caso. 

Requerimientos. Las características que deberá poseer un tanque de

este tipo serán las de contener una carga completa de uno de los reac - 

tores, más una capacidad adicional del 20% como medida de seguridad, - 

tendrá un fondo c6nico, para auxiliar la descarga del producto s6lido - 

y tendrá una tapa en la parte superior como medida de seguridad debido
a las características t6xicas del metanol empleado en el proceso. 

Equipo seleccionado. Seg(In los datos obtenidos del balance de mate
ria el tanque deberá poseer un volumen de 70 0 1, teniendo las dimen - 

sion- s especificadas en la siguiente tabla. 

LA

or

A

95
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A B C D E

2. 05 2. 0 0. 5775 1. 153 0. 1016

Material de Construcci6n

El material seleccionado para la construcci6n de este eqUipo será

acero inoxidable 304 con placas de un grosor de 1/ 4 de pulgada 6 0. 635
cm según c6digo ASME 1956. 

Centrífuga de Canasta para filtrado, lavado y secado de alcohol - 
polivinílico. 

Aplicaci6n. P, ra realizar la 5¡ ltraci6n, lavado y secado del al - 
cohal poliv-inílico producido en cada uno de los reactores y en vista a
la experiencia obtenida en las pruebas de laboratorio, fué seleccionada

una entrí£uga de canasta para llevar a efecto este proceso. 

Requerimient s. De acuerdo al balance de materia se requieren pro

ducir 6. 73 Ton/ día de a-ic, fiol poliviullico en 4. 8 ciclos/ día dando un - 

resultado de 1. 55 ton/ cicio; tomando en cuenta que el ciclo de los

reactores dura 5 hrs. se tendrá: 

1. 55 Ton/ ciclo -4e reactor x 1/ . 5 kr/ ciclo de reactor = 310 Kg/ hr
Como son dos reaztores los que se Opexán 310 Kg/ hr x / 2 reactores

155 Kg/

11=- 
en cada reactor. 

Experimentalmente se concluy6 el poder re7lizar dos ciclos en la - 

centrífuga por hora, de donde la zarga de producto seco estará consti- 

tuida por 155 Kg/ hr x 1/ 2 ciclos centrUuga/ hr = 77. 5 Kg/ ciclo centrí- 
ruga. 

Dicho producto ocupará un vol en de acuerdo a una densidad apa - 

rente del s6lido sec3 de 0. 65 Kg/ dm de 77. 5 Ig/ ciclo centrífuga x 1/ 0. 
66 Cg/ dyr3 = 117. 5 dm ciclo centrífuga. 

En base a estos datos se seleccion6, una centrífuga semejante a

la empleada en el filtrado lavado y secado del acetato de polivinilo,- 
que aunque se encuentra sobrada de capacidad permitiría realizar el - 

proceso en 4 horas lo que daría un margen de seguridad mayor, tomando - 

en cuenta también que un equipo de 30 no llenaría los requerimientos de

volumen especificados anteriormente. 
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Características del equipo seleccionado. 

Marca

Tipo

Distribuidor

Nac ional

Centrí' uga extractora modelo SP de operaci6n

semi automática. 

Mexicana de Maquinaria, S. A. 

Diámetro de la CanastE, mm 100C

Capacidad máxima en 19 producto seco x ciclo 150

Capacidad total dm 3 por ciclo 338

3
Capacidad útil dm por ciclo 229

Velocidad de la canasta rpm 930

Profundidad de la canasta mm 470

Diámetro de la boca de carga nun 724

Centro de la máquina al eje de la columna mm 663

Centro de la máquina al eje del motor mm 812

Diámetro de descarga de extracci6n mm 63( 2) 

Potencia del mo' -or 5 Hp

Voltaje de operaci6n 220/ 440

Ancho Total ffun 1581

Largo Total mm 1480

Altura Total mm 968

Peso aproximado Kgs 1200

Espacio sobre piso m
2

2. 34

Descarga Manual
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Cuerpo s6lidamente construido en placa de acero inoxidable 304, total- 

mente soldado eléctricamente a prueba de fugas. El cuerpo puede ser fácil - 

mente desmontado para un servicio de limpieza y mantenimiento. 

Canasta. Consta esencialmente de tres partes, perfectamente ensambladas

el cono central tota, mente maquinado, para un ajuste preciso con el árbol de

giro y el fondo de placa de acero al que va firnemente sujeto por tornillos - 
del mismo material. El fondo así ensamblado es forrado con lámina de acero - 

inoxidable. El envolvente, convenientemente perforado para obtener un máximo

de efeciencia en la extracci6n se construye con lámina de acero inoxidable de

3 mm con perforaciones de 3. 9 min y en un paso de 19 mm. 

Dichos envolventes, van reforzados exteriormente con 4 aros de acero - 

Todo el conjunto así ensamblado es balanceado estáticamente, para un mínimo - 

de vibraciones. 

Baleros. El mecanismo de giro está diseHado para contener tres tipos - 

de baleros, axial, radial - axial y radial, lo que per7nite soportar fuertes - 
cargas. 

Flecha de Transmisi6n. De acero, con alta resistencia a la torsi6n, la

cual garantiza, una máxima seguridad a los esfuerzos originados por cargas - 

desbalanceadas en el trabajo de extraccí6n. 

Freno. Tipo banda, opera a fricci6n sobre un tambor de freno, Parte in- 

tegral de la polea motriz el cual actúa por medio de una palanca con resorte

de torsi6n, la que la soltarla, se aplica con presi6n constante y uniforme. 

Motor. Para trabajo vertical de alto paro de arranque, la transmisi6n- 

es por medio de bandas trapezoidales en polea ranurada. 

Dispositivo de Seguridad. Dos pequefios interruptores interconectados,- 

impiden que la máquina sea puesta en marcha con la tapa abierta, 6 con el - 
reno aplicado. En caso contrario cuando la máquina está en operaci6n se - 

desconectará el motor inmediatamente al aplicar el freno 6 abrir la tapa - 
garantizando así una seguridad tanto para el operador, como para la centrífu

ga. 

Costo aproximado $ 253, 000. 00 M. N. 
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Procesos para recuperaci6n de Solventes. 

Los principales constituyentes en las aguas madres de la alcoh6lisis

son metanol, acetato de metilo y acetato de sodio. Es importante econ6mica
mente hablando la recuperaci6n de cáda uno de estos constituyentes. En al- 

gunos casos la mezcla de metanol- acetato de metilo puede venderse corno - 

solvente para pinturas. 

En otros casos las aguas madres se alimentan a una columna de destila

ci6n extractiva con agua. El acetato de metilo y el agua destilan de la - 

parte superior de la columna y agua junto con metanol destilan del fondo— 
El acetato de metilo se puede hidrolizar posteriormente en una columna de - 
intercambio cati6níco 6 en presencia de un ácido fuerte, resultando ácido - 

acético se concentra mediante la extracci6n 6 destilaci6n aleotr6pica. 

El acetato de sodío se convierte en sul£ato de sodio y ácido acético- 
afiadiendo ácido sulfúrico. 

En el presente trabajo, debido a la complejidad que presenta el dise - 

Ro del equipo destinado a la recuperaci6n de solventes, no fué realizado el

disao del mismo, por lo cual solo se deja constancia de los caminos a se- 

guir para llevar a cabo estos procesos. 

a) Tanque de Almacenamiento de Acetato de Vínilo. 

Según el balance de materia efectuado se requieren 12. 18 Ton de - 

mon6m5ro de acetato de vinilo por día el cual tiene una densidad de 0. 9338

Kq/ dm . Se planea tener almacenado el equivalente de una semana de prodi c

c56n, lo que representan 85. 26 T../ emana que ocuparan un volumen de 91. 3

m , para llevar a efecto este almacenamiento se puede disponer de 2 tanques

verticales de fondo plano y techo c6nico, con una entrada hombre de 0. 4572
m ( 18 pulgadas) una boca de 0. 01016 m ( 4 pulgadas) otra de 0. 15 x 24 ( 6 - 

pulgadas) y cuatro de 0. 0508 m ( 2 Sulgadas) con 4. 88 de díametro y 4. 88 de
altura con una capacidad de 45. 93in cada uno. Contando además con un tubo

de respiraci6n y sello de agua. 

b) Tanque para almacenamiento y disoluci6n de iniciador al 3% 

Por cada tonelada de acetato de vinilo procesada se requieren 100

1 de soluci6n al 3% de inicidor para 12. 18 Ton/ día se requerirán 1218 L - 

de- soluci6n acuosa al 3% debido a que la soluci6n de este iniciador debe~ 

ser de preparaci6n reciente para poderse utilizar, el tanque deberá dise- 

flarse para un día de trabajo, más un 10% de volumen debido a la agitaci6n. 
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El tanque i: eleccionado tendrá un diámetro de 1. 0 m, una altura de

zona cilíndrica de 1. 5 m y un fo9do cónico de 0. 30 m. de altura y 1 m, 
de diámetro para contener 1. 34 m de solución y estará provisto ademas

con un agitador con doble propela de transmisión directa de 1 H. P. y 

un serpentín para calentamiento. 

c) Tanque para almacenamiento y disolución de Buffer

En este caso el tanque requerido deberá contener 1. 125 m 3 de - 
soluci6n al 2% de Buffer pues su preparación cono en el caso anterior - 

deberá ser reciente: el tanque seleccionado tendrá un diámetro de 1. OM, 

una altura de la sección cilíndrica igual a 1. 5 m y w1 Ec do cónico de

0. 30 m. de altura y 1 m. de diámetro para contener 1. 33 m de solución
estando provisto además de un agitador con doble propela de transmisión

directa de 1 H. P. y un serpentín para calentamiento. 

d) Tanque de almacenamiento y disolución de Emulsi£icante. 

Por cada tonelada de acetato de vinilo que se procesa se requi- 

eren 350 L de soluci6n al 10% de e ilsificante para una producci6n de - 

12. 18 Ton/ día se requieren 4. 375 M97día 3solución más 10% como medida de
seguridad resulta un tanque de 4. 8125 m a. 

Para este fin se podría disponer de un tanque horizontal de 1. 45 m

de diámetro, 2. 5 de longitud, con dos tapas elípticas de 0. 725 m de eje

mayor y 0. 3623 de eje menor, efectuándose la disoluci6n mediante la - 
recirculaci6n de los productos. 

Antioxidante. 

Los requerimientos para el producto son de 251/ día y su almacena - 

miento se efectuará directamente de los tambores en los cuales se dis - 

tribuye. 
1

Agua. 

El abastecimiento del agua se realizará directamente de la cisterna

que deberá poseer la planta para su uso general, no requiri¿ndose por lo

tal un recipiente aparte para este caso. 
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Sulfato de Sodio

Para realizar la precipitaci6n de la emulsi6n de acetato de polivi- 

nilo, se requieren 60. 9 L diarios de soluci6n concentrada, la cual podrá

ser preparada en cualquiera de los tanques destinada a la soluci6n Buffer

6 Iniciador en cualquier intervalo y almacenada en tambores dec.-,ti-,iados a
este fin. 

e) Tanque de almacenamiento de Alcohol Metílico. 

El alcohol metílico se recibe en pipas conteniendo de 23 a 25 - 

Toneladas, los requerimientos diarios de metanol serán de 15 694 Ton/ día

que con una densidad de 0. 7924 ocuparán un volumen de 19. 8 m / día hacie4̀
do el cálculo para 7 días se necesitará almacenar un volumen de 138. 6 m

7 días. 

Para llenar esta necesidad se propone disponer de dos tanques verti

cales de forma

3cilíndrica, 
fondo plano y techo c6nico con capacidad por - 

unidad de 70 m con 4. 47 de diámetro y 4. 47 m de altura, una entrada hom

bre de 0. 4572 m, una boca de 0. 152 m, otra de 0. 1016 y 4 de 0. 0508 m. y - 
un tubo de respirací6n --on sello de agua. 

f) Tanque de Almacenamiento y Disoluci6n de Hidr6xido de Sodio. 

Según los cálculos efectuados en el balance de materia se requieren

2, 070 L/ día que se disolverán en un tanque de un fondo elíptico de 0. 275

m de eje menor y 0. 55 m de eje mayor, contando además con un agitador con
doble propela de transmisi6n directa de 1 H. P. y un serpentín para calen- 
tamiento. 
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Estimaci6n de Costo del Equipo

Reactores para polimerizaci6n en Emulsi6n de Acetato de Vinilo. 

Segi5n el CE Cost File- IV del Chemical Engineerins pag 7 para recipien- 

tes enchaquetados de acero inoxidable 316 el costo aproximado para un reac— 

tor con capacidad de 5089 1 ( 1344. 6 Gal) incluyendo el recipiente, chaquetal

agitador termoposo, válvulas de seguridad, aislamientol material y mano de - 

obra sería de 21800. 00 dolares para una fecha de referencia de Marzo de 1958

con un índice de Marshall y Stevens de 232. 3 y para 1976 de 486. 3 con una cg
tizaci6n del dolar de 22. 4 pesos/ dolar. 

21800 d6lares x 486. 3 = 45636 d6lares x 22. 4 pesos/ dolar

232. 3

1, 022, 255. 77 pesos x 2 reactores = 21044, 511. 54 pesos. 

Tanque para precipitaci6n de emulsi6n de acetato de Polivinilo. 

Segian el CE Cost File - IV del Chemical Engineering pag 6 incluido totalmen
te para una capacidad de ( 1344. 6 Gal) para una fecha de referencia de Marzo

de 1958 con un índice de Marshall y Stevens de 232. 3 y para 1976 de 486. 3 — 

con una cotizaci6n del dolar de 22. 4 pesos/ dolar. 

8, 700 x 486. 3 x 22. 4 = 407964. 45 pesos. 

CentríPuga para Filtrado, Lavado y Secado de Acetato de Polivinilo. 

El precio de la centrífuga destinada a este £ in se obtuvo de la cotiza- 

ci6n directa del fabricante y es de 253000. 00 pesos. 

Reactor para la producci6n de alcohol Polivinílico

Seg -an el CE Cost File - IV del Chemical Engineering Pag 7 para reactores

enchaquetados de acero inoxidable 316 el costo aproximado para un reactor — 

con capacidad de 6892 L ( 1844 Gal) para una fecha de referencia de Marzo de
1958 con un índice de Marshall y Stevens de 232. 3 y para 1976 de 486. 3 con - 
una cotizaci6n del dolar de 22. 4 pesos/ dolar. 

25900 x 486. 3 = 54, 219 d6l2.res x 22. 4 pesos/ dolar = 1214514. 8 pesos. 

1214514. 8 pesos x 2 reactores = 2, 429, 029. 77 pesos. 

Tanque de almacenamiento para Lavado, Filtrado y Secado de Alcohol Poli
vin1 2 ¡ co. 

De acuerdo a el CE Cost File - IV del Chemical Engineering pag 6 inclui- 

do totalmente para capacidad de 1844 gal para una Fecha de referencia de Mar
zo de 1958 con un índice. de Marshall y Stevens de 232. 3 y para 1976 de 486. 3
con una cotizaci6n del dolar de 22. 4 pesos/ dolar. 

A
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7000 d6lares x 486- 3 = 14653. 89 d6lares x 22. 4 pesos/ dolar

232. 3

328247. 26 Pesos. 

Centrífuga para Lavado, Secado y Filtrado de Alcohol Polivinílico. 

El precio de la centrífuga destinada a este fin se obtuvo de la cotiza- 

ci6n directa del fabricante y es de 253000. 00 pesos. 

Tanques de Almacenamiento de Mon6mero de Acetato de Vinilo

Tomando los datos del costs o£ process Equipment Chemical Enginneerins

Marzo 16. 1964 para un índice de Marshall y Stevens de 238. 8 página 139 se - 
obtuvo un costo de 2000. 00 d6lares para una capacidad de 12, 060. 7 Gal. 

2000 x 486. 3 = 4072. 56 d6lares x 22. 4 pesos/ dolar

91232. 16 pesos x 2 tanques = 182, 464. 32 pesos. 

Tanque de Almacenamiento de Alcohol Metílico

Segdn el Costs of Process Equipment del Chemical Engineerins de Marzo 16

1964 pag 139 para un índice de Marshall y Steven de 238. 5 se obtuvo un cos- 
to de 4000. 00 d6lares para una capacidad de 18309 Gal 69300 1. 

4000. 00 d6lares x 22. 4 pesos/ dolar = 89600 pesos

39, 600. 00 pesos x 486. 3 = 182464. 32 pesos

238. 8

182, 464. 32 pesos x 2 tanques = 364, 928. 64 pesos. 

Tanques de Almacenamiento y disoluci6n de Iniciador y Bu£ fer. 

De acuerdo a las mismas referencias que en el caso anterior para un volli

men de 300 Gal se obtiene un costo de: 

380 d6lares x 486. 3 = 773. 84 d6lares

238. 8

773. 84 d6lares x 22. 4 pesos/ dolar = 17334 pesos

1.1334. 00 pesos x 2 tanques = 34668. 00 pesos

Tanque de Almacenamiento de Emulsificante

Continuando con la misma referencia para un volumen de 1155. 8 Gal la es

timaci6n de costo: 



700 d6lares x 486. 7 - 1425. 5 d6lares

238. 8

1425. 5 d6lares x 22. 4 pesos/ dolar = 31931. 25 pesos

Tanque de almacenamiento de Soluci6n de Hídr6xido de Sodio

Para una capacidad de 2070 L ( 546. 89 Gal) según la misma referenc- a an- 

terior se obtuvo un costo de: 

600 d6lares x 486. 3 = 1221. 85 d6lares

1221. 85 d6lares x 22. 4 pesos/ d¿>lar = 27369. 64

Condensadores de reactores de polimerizaci6n de Acetato de Vinila

Según los datos obtenidos CU " Costs o£ process Equipment pag. 137 el -- 

costo de acuerdo al cálculo realizado del área de los tubos será: 

550 x 486. 3 x 22. 4 = 25088. 99

238. 8

Costo total del Equipo

Sumando los costos parciales anteriores se obtiene un COstO total del

Equipo sin instalar de 561407, 292. 7 M. N, 
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V.- LOCALIZACION DE LA PLANTA
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V.- Localizaci6n de la Planta. 

La localizaci6n 6ptima para unA planta química depende de un número de £ acto- 

res. El lugar 16gico será aquel en el cual el costo de producci6n y distribuci6n- 

sea mínimo, 6 donde el costo adicional de las materias primas, elaboraci6n, ven - 

tas y transportaci6n de los productos terminados al mercado sea menor. La situa - 
ci6n de una planta química esta determinada por el análisis cuidadoso de los si ~ 

guientes factores. 

A.- Abastecimiento de Materias Primas

Las materias primas en la elaboraci6n de alcohol polivinílico consideradas pl

ra este estudio son el acetato de vinilo, metanol y sosa cáustica. Con respecto - 
al acetato de* vinilo el único proveedor es Celanese Mexicana, S. A. en su Planta - 

de Celaya, Guanajuato con una capacidad instalada en 1975 de 13, 200 Ton/ aflo
existiendo el proyecto de una amplíaci6n por 4, 300 Ton/ año. 

En relaci6n al metanol éste es fabricado en la planta de Pemex localizada en

San Martín Texmelucan, Puebla, con una capacidad instalada de 31, 500 Ton/ año exis

tiendo también un proyecto de ampliaci6n a 150, 000 Ton/ afio en el mismo lugar para

el afio de 1978. 

En cuanto a sosa cáustica se refiere los prinaipales productores son; Celulo- 

sa y Derivados, S. A., Compañía Industrial San Cristobal, S. A. , El Pilar, S. A.,- 

Guanos y Fertilizantes de México, S. A., Industria Química del Istmo, S. A. Pennwalt, 

S. A. de C. V., Sosa Texcoco, S. A. 

B.- Mercado

Originalmente se hizo este proyecto con miras a satisfacer unicamente la deman

da nacional, pero no hay que descartar la posibilidad de exportar alcohol paliviní
lico a algunos países de Latinoamerica, pues como miembro de la ALALC, México ten- 

dría preferencia como exportador y según estudios realizados por el IY.CE se consi- 
dera posible la exportaci6n. 

C.- Distribruci6n de Consumidores. 

Se estima que el consumo actual del alcohol polivinílico se encuentra distri - 

buido geográ£icamente como sigue: 

Distrito Federal 25% 

Estado de México 58% 

Jalisco 3% 

Nuevo Le6n 13% 

Otros Estados 1% 

D.- Descentralizaci6n

otro aspecto considerado consiste en las medidas que ha tomado el Gobierno - 

para' la descentralizaci6n de la industria mediante la creaci6n de las Ciudades - 
Industriales con el fin de: 
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l).- Obtener un desarrollo regional equilibrado. 

2)— Propiciar un crecimiento urbano ordenado, en los actuales centros de

poblaci6n de México. 

3)— Evitar la contaminaci6n ambiental. 

4)— Desarrollar una infraestructura industrial, que permita la atracci6n

de nuevas inversiones. 

5).- utilizar en forma racional, los recursos humanos y naturales de la - 
regi6n. 

6)— Crear condiciones socioecon6micas favorables para la integraci6n rural

a este nuevc tipo de desarrollos. 

E.- Incentivos Fiscales. 

Se han establecido tres categorías de zonas industriales de acuerdo a - 
su grado de industrializaci6n, a las cuales se le aplican incentivos consis

tentes en exenci6n 6 reducci6n de impuestos, principalmente Sobre la Renta - 

y de los impuestos de importaci6n de maquinaria y equipo. Por medio de estos
incentivos se intenta promover la industrializaci6n de los Estados menos - 
desarrollados en este aspecto. Como ejemplo está el Edo. de México al cual - 

alguna vez se le concedieron incentivos fiscales bastante atractivos, pero - 
debido a su gran desarrollo industrial, actualmente tiene un réjimen fiscal
sumamente gravoso. 

Incentivos semejantes se otorgan a las empresas que venden sus produc- 

tos en las zonas fronterizas y perímetros libres. 

Del análisis de los elementos anteriores se concluy6 que la ciudad - 

Industrial de San Juan del Río, Queretaro, es la más adecuada para instalar
la planta en cuesti6n, ya que: 

a) se encuentra en el corredor natural para abastecimiento de materias
primas básicamente la del mon6mero de acetato de vinilo, por la proximidad - 
de la planta de Celanese Mexicana, S. A. 

b) Debido a que solo se consideraron las necesidades del mercado nacio- 

nal, cuenta con las vías expeditas y de buena calidad, para realizar las - 
entregas de producto terminado, ya que los consumidores se encuentran concen

trados en el centro del país. 

c) Cuenta con los medios suficientes para satisfacer las demandas de - 
agua, electricidad, eliminaci6n de productos de deshecho, etc. 

d) Al estar localizada la planta fuera del perímetro metropolitano se - 
contribuiría a descentralizar la Industria. 
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e) El costo de la mano de obra al estar situado en la zona econ6m:; ca 58 corres— 

pondiente a Querétaro Sur, con un salario mínimo general de 561130 y de campo

de 549. 00 es uno de los más atractivos en relaci6n a los demás puntos de loca

lizaci6n considerados. 

f) Las condiciones de impuestos e incentivos Fiscales son adecuadas. 

9) Las condiciones climáticas y de vida son adecuadas. 

h) Se contaría con el terreno apropiado y suficiente para futuras expansiones. 
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VI.- ESTUDIO ECONCHICO PRELIMINAR. 

1.- Ventas Estimadas

2.- Costo de lo Vendido

3.- Gastos de Administraci6n y Ventas

4.- Inversi6n Fija

5.- Costo del Límite de Baterías

6.- Costo de Arrancrue y Seguros

7.- Impuestos Sobre la Renta y Reparto de Utilidades

8.- E£ ectivo en Ca a

9.- Cuentas por Cobrar

lo— lnventarios

11.- Activo Circulante

12.- Capital de Trabajo

13.- Depreciaci6n y Amortizaci6n

14.- Gastos Preoperativos

15.- Gastos Financieros

16.- Costo Total de Producci6n y Utilidad antes de Impuestos

17.- Inversi6n Total

18.- Utilidad Neta. 
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1 — Ventas Estinadas. 

Las ventas estimadas de los, ajercicios de 1978 a 1982, se han - 

determinado de acuerdo con el estudio de mercado presentado en el primer

capítulo del presente trabajo y en el que se muestran tanto unidades como
precio. 

No se indican ventas de exportaci6n debido a que se estima que

la emplesa únicamente satisfacerá el mercado nacional de un producto

que no se fabrica en México. 

Volumen de Ventas de Alcohol Polivinílico. 

Se considera un precio de venta de $ 50. 00

Arlo Volumen de Ventas Volumen de Ventas

Ton / afio) Miles de pesos) 

1978 1494 74 700

1979 1623 81 150

1980 1840 92 000

1981 2028 101 400

1982 2221 111 050

Volumen de Ventas de Acetato de Metilo

Tomando en consideraci6n que por cada Kg. de alcohol polivinílico

se producen 0. 641 Kg. de Acetato de Metilo cuyo precio de venta es de - 

3 12. 50 tomando en cuenta un costo de recuperaci6n de solventes por cada - 

Kilogramo de Acetato de Metilo para fines de estimaci6n se obtendra una - 

ganancia adicional de 6. 25 por cada Kg. de Acetato de Metilo. 



Alío

1978

1979

1980

1981

1982

Afio

1978

1979

1980

1981

1982

Volumen de Ventas

de Acetato de Metílo - 

Toneladas) 

958

1040

1180

1300

1424

Volumen de Ventas Total

2.- Costo de lo Vendido

vol~ de Ventas Total

Miles de pesos) 

80 687. 5

87 650

99 375

109 525

119 950
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Vol~ de Ventas

Acetato de Metilo

Miles de Pesos) 

5 987. 5

6 500

7 375

8 125

8 900

El costo de o vendido se determin6 segán estado de costo de producci6n

que se muestra a continuaci6n, con los incrementos respectivos en realci6n- 

a las unidades vendidas en cada uno de los aflos pro£ormas. 

Este renglon incluye: 

Materias Primas

Servicios de Proceso

Nano de Obra



Supervisi6n

Mantenimiento y Material de Mantenimiento

Suministro de Operaci6n

Material en General

Laboratorio

Gastos Generales

Materias Primas

Consumo de Materias Primas por Unidad de Producto

precios referencia febrero de 1977) 

Materia Prima Irg/ de AP* Precio ( s -,/kg) 
kg

Acetato de Vinilo 2 16.-' G

Catalizador y Emulsificantes 0. 120

Metanol 0. 625

Sosa Caústíca 0. 153

Servicios de Proceso

Servicio

Vapor

Electricidad

Agua de Enfriamiento y
Proceso

Consumo

1. 25 kg/ kg de AP

0. 5 kwh/ kg de AP

0. 125 m 3 g de AP

11. 53

7. 5

2.( 7

Sub -Total
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Costo/ K9 AP

32. 36

1. 39

4. 7

0. 4

38. 49

Costo Importe

0. 25 $/ kg 0. 3125

0. 55 I/ kg 0. 275

3. 2 jáq 0. 4

Sub -Total 0. 9875

Total 34- 4775



AP Alcohol Polivinílico

Se toma en cuenta la recuperaci6n de metanol dando un 20% de pérdidas

Fuente ESCAFE Report y datos de costo obtenidos empíricamente. 

De acuerdo al plan de ventasq los costos de materias primas y

servicios de proceso estarán constituidos por: 

ARO

1978

1979

1980

1981

1982

Puesto

Jefe de Producci6n

Ingenieros de Turno

Volumen de Ventas Costos de Producci6n

TO" 0 miles de Pesos) 

1494 58 979. 38

1623 64 071. 98

1840 72 638. 6

2028 80 060. 4

2221 87 679. 52

Supervisi6n de Operaci6n

No. de Personas $/ Me. $ Aao

1 20, 000 240, 000

3 15, 000 540. 00

Total 780, 000- OO/ Afio
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Salarios de Operaci6n

Mano de Obra directa de Operaci6n

Puesto

Acetato de Polivinil0_ 

Encargados de los Reactores

Ayudantes de Reactores

Relevo

Operador Centrí£uga

Alcohol Folivinílic0

Encargados de los reactores

Ayudantes de Reactores

Relevo

Operador Centrí£u9a

Relevo Operador Centrí£uga

No. de Personas S/ Tnes —$ LAE -- 

3 5, 000 180, 000

3 3, 000 108, 000

1 4, 000 48, 000

3 3, 000 108, 000

3 5, 000 180, 000

3 3, 000 108, 000

1 4, OOC 48, 000

3 3, 000 108, 000

1 3, 000 36, 000
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Sub—Productos

Operadores 3 5, 000 180, 000* 

Ayudantes 3 3, 000 108, 000

Relevo 1 4, 000 48, 000

Servicios

Encargados de Gen raci6n de Vapor 4 5, 000 240, 000

Total 1, 500 000- OO/ AFIO. 



Manten:Uniento

Puesto Ne. ' e Personas

mecánico

Electricista

Instrumentista

Ayudantes

Total 2 88, 00Q/ Aho

Material de Mantenimiento

288, 000. 00/ A.Ho

Suministros de Operaci6n

15% de Supervici6n y sueldos de Mantenimiento

43 200. 00/ Afío

Materiales

1. 6 de ~ o de obra de mantenimiento

Laboratorio de Control e Investigaci6n

Puesto No. de Personas

Je£ e 2

Laboratorista 2

Materiales de Laboratorio

15% de mano de Obra de Operaci6n

252, OOO/ Afio

SAIes

7, -'-.'00 84, 000

7, 000 84, 000

7, 000 84, 000

000 36, 000

S/ M.- OSIO

10, 000. 00 240, 000. 00

10, 000. 00 108, 000. 00

Total 348, 000. 00
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Datos obtenidos del artículo Inversi6n Fija, Capital de Trabajo y

costos de aperaci6n Re r-sta IMIQ y Tesis Unalísís de la Estructura ac - 
t1aal de la Industria de la rama de propileno y estrategias de desarrollo

UNAY 1976. 

Comprenden personal de oficina, de limpieza, de seguridad, la comu- 

nicaciones ( teléfono, telégrafo, correo, telex) el comedor, vigilancia - 

pesos por aguinaldo Infonavit y Seguro Social, y fueron estimados como - 
el 30% de la suma de los costos anteriores. 

1 188 000 00/ Afio

Costo Total 5 148 000 00/ AFlo

Costo de lo vendido

miles de pesos) 

1978 64 127? 38

1979 69 219. 98

1980 77 786. 6

1981 85 208. 4

982 92 827. 52

3.- Gastos de Administraci6n y Ventas

Los gastos de administraci6n y ventas se aplican a continuaci6n

incluyendo sus incrementos anuales con sus bases. 

Desglose

a) Gastos Administrativos

Sueldcs y Salarios a personal de Administraci6n

Asesoría

Comunicaciones, Mantenimiento y Materiales. 
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b) Gastos de Mercado y Distribuci6n

Desglose de gastos administrativos

Gerencia

Puesto No. de Personas S/ M- S/ AHO

Gerente 1 24 000 288 000

Secretaria Ejecutiva 1 5 000 60 000

Contabilidad

Contador 1 20 000 240 000

Auxiliar de Contabilidad 1 5 000 60 000

Secretaria 1 4 000 48 000

Ventas

Ing. de Ventas 1 16 000 192 000

Secretaria 1 5 000 60 000

Oficina en el D. F. 

Directivos O£ icina en D. F. 1 20 000 240 000

Secretaria 1 4 500 54 000

Mensajero 1 4 000 48 000

Total 1 290 000 00/ AHO. 
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Asesorías* 

Aflo
Gastos imprevistos

Miles de pesos) 

1977 1 609. 76

1978 1 609. 76

Este rengl6n toma en cuenta los honorarios por asesorías Jurídicas
Impuestos, Actuarias etc. y se obtubo por un £ actor empírico de 7. 3% - 
de sueldos y salarios a personal administrativo. 

5 94 170/ Año

Comunicaciones, Mantenimiento y Materialest

Este aspecto fué estimado en 541 800/ Año

Total 1 925. 97/ Aflo

Determinados ampíricamente

b) Gastos de mercado y Distribuci6n. 

Corresponden al 5% del Costo de lo vendido

PSIO Costo de lo Vendido Gastos de Mercado Gastos Adm. Total
Miles de Pesos) y Distribuci6n ( Miles de Pesos) Míles de Pesos) 

Miles de Pesos) 

1978 64 127. 38 3 206. 4 1 925. 97 5 132. 4

1979 69 219. 98 3 461. 00 1 925 97 5 387. 0

1980 77 786160 3 889. 33 1 925. 97 5 815. 3

1981 85 208. 40 4, 260. 20 1 925. 97 6 186. 2

1982 92 827. 52 4 641. 40 1 925. 97 6 567 -4

Gastos Imprevistos Y Preoperativos

Los gastos ímprevistos se estimaron como el 15% del costo directo
de Planta y repartidos en 1. 5 afflos de pre- operaci6n. 

Aflo
Gastos imprevistos

Miles de pesos) 

1977 1 609. 76

1978 1 609. 76
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4.- Inversi6n Fija

Equipo comprado 6, 407. CO

Instalaci6n 43 2, 755. 13

Instrumentaci6n 20 961. C5

Tubería 36 2, 306. 52

Equipo Eléctrico 15 96-1- 33

Terreno 06 384. 43

Acondicionamiento de Terreno 10 640. 70

Servicios 135 2, 242. 95

Edificios 35 2, 242—— 

Costo físico de la Planta 19, 900. 77, 

Ingeniería y Constrxcci n 2, 562. 80

40% del equipo sin instalar) 

Costo Directo de la Planta 21, 463. 57

Contratista

7% de Costo Directo de la Planta) 1, 502. 45

Imprevistos

15% de Costo Directo de la Planta) 3, 219. 53

26, 185. 55
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5.- Costo del límite de Baterías

1978 924. 11

1979

Costo ( miles de pesos) 

1

Equipo

138. 55

6 407. 0

Tubería

1982

2 306. 52

Instrumentaci6n

138. 55

961. 05

juipo Eléctrico

1985

861. 05

Sub~Total 10 635. 62

Imprevistos 3, 219. 53

Total 13, 855. 15

6.- Costo de Arranque y Seguros

Inversi6n Fija 26 185. 55

Costo de Arranque ( 3% de Inversi6n Fija) 785. 96

Seguros ( l% de Límite de Baterías) 138. 55

AFIO Miles de Pesos

1978 924. 11

1979 138. 55

1980 138. 55

1981 138. 55

1982 138. 55

1983 138. 55

1984 138. 55

1985 138. 55
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7.- Impuestos Sobre la Renta y Reparto de Utilidades

El impuesto sobre la renta se calcul6 sobre el ingreso global de

las empre-zas y deberá aplicarse la taza del 42% sobre la utilidad neta antes
de impuestos. 

Se consider6 el 8% sobre la utilidad antes de ISR, como particip2, 

ci6n de los trabajadores en las uti—ldades de la empresa, según experirríen- 

tos anteriores. 

Desglose del Impuesto Sobre la renta y reparto en los ejercicios. 

AIO impuesto sobre Reparto de

3 526

la renta. utilidades. 

1978 3 233.

15,
1 615. 90

1979 3 678. 6 700. 7

1980 4 325. 25 919. 09

1981 5 838. 78 1 112. 15

1982 6 974. 48 1 328. 47

8.- Efectivo en Caja

El efectivo en Caja para la operaci6n normal de la compañia se

ha supuesto igual al 5% del citado de pérdidas como porcentaje aproximado
lo cual is funci6n directa del costo de producci6n, sin considerar la - 
depreciaci6n. 

AHO Costo Total de producci6n Efectivo en

Estado de Pérdidas

1978 70 519. 065 3 526

1979 76 421. 4 3 821

1980 85 416. 32 4 271

1981 93 153. 73 4 568

1982 100 874. 08 5 044



9.- Cuentas por Cobrar

La cuentas por cobrar provenientes de clientes se han supuesto
iguales al monto de ventas totales en 60 días de Producci6n ya que la - 
política que se piensa seguir es de vender a 60 días de Plazo promedio. 

AHO
Cuentas por cobrar

Producto Terminado

Miles de pesos) 

1978 13 263. 70

1979 14 408. 21

1980 16 335. 61

1981 19 339. 72

1982 19 717. 80

10.- Inventarios

La inversi6n en inventarios se calcul6 de la manera siguiente: 

a) 15 días de consumo de materias primas y materiales. 

b) 15 días de costo de producci6n para producto terminado. 

c) 7 días de costo de Producci6n Para producto en proceso y para
mantener una existencia de herramientas y accesorios Para la operaci6n - 
normal de la Planta industrial. 

A710 Materia Prima Producto Terminado

1978 2 423. 81 2 898. 04

1979 2 673. 09 3 140. 60

1980 2 985. 14 3 510. 30

1981 3 290. 15 3 828. 23

1982 3 603. 26 4 145. 51
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Producto en Proceso Inventarios

1 352. 42 6 674. 27

1 465. 61 7 239. 3

1 638. 12 8 133. 56

1 786. 51 8 904. 89

1 934. 57 9 683. 34
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11.- Activo cir'.:ulante

El activ-- ':irculante es la suma de: 

CuerItas por cobrar

en Caja

Inventarios

A lo
Activo Circulante

4 847. 52

5 50

1979

23 463. 97

20 202- 33

25 468. 51

5 970. 28

28 740. 17

198i 32 902. 61

lg?r 34 445. 14

7 206. 52

Miles de Pesos. 

12.- Capital de Trabajo

El capital de trabajo puede ser obtenido restándole al Activo
Circulante las cuentas Por Pagar. Las Cuentas Por Pagar se estimaron como
30 días de materia prima necesaria Para la producci6n. 

Afío Cuentas Por Pagar C ¡ tal de Trabaio

S 50

1978 4 847. 52 18 616. 45

1979 5 266. 18 20 202- 33

1980 5 970. 28 22 769. 89

1981 6 580. 30 26 322. 31

1982 7 206. 52 27 238. 62
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13.- Depreciaci6n. 

La inversi6n en inmuebles, planta y equipo es suficiente para
producir anualmente' 2221 toneladas de alcohol polivinílico. 

L , a inversi6n en este rengl6n y su porciento de depreciaci6n
anual está formada como sigue. 

Equipo de proceso 6 407. 00 9 576. 63

Tuberías 2 306. 52 9 207. 58

Equipo Eléctrico 961. 03 9 86. 50

Instrumentaci6n 961. 05 9 86. 50

Servicios 2 242. 45 9 201. 82

Montaje 2, 755. 13 9 247. 96

Fletes 961. 00 9 86. 49

Edificios 2 242. 45 3 67. 27

Terreno 384. 42 0

Acondicionamiento de terreno 640. 7 3 19. 22

Seguros 138. 5 5 6. 92

Gastos Pre -Operativos 1 385. 5 5 69. 28

Honorarios Contratistas 1 502. 45 5 75. 12

Imprevistos 3 _` 19. 53 9 293. 35

Ingreniería de Detalle 7 368. 05 5 368. 4

Ingeniería y Construcci6n 2 562. 8 3 76. 88

Total por Año 2 469. 92
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14.- Los gastos preoperativos y cargos di£eridos £ ueron estimados como

el 10% del costo de! línite de baterías en 1 385. 51 y están £ ormados por - 
los siguientes conceptos: 

a) Gastos de organizaci6n

b) Gastos de proyectos e investigaci6n de mercados

c) Costos directos e indirectos de arranque

d) Gastos £ inancieros del periodo preoperativo

AHO Gastos Preoperativos

Miles de pesos) 

1977 692. 76

1978 692. 76

15.- Gastos Financieros. 

Se estim6 solicitar un financiamiento del 40% de la Inversi6n - 

Fija para ser solicitado en 1977 con un interés de 16% Anual sobre saldos - 

Insolutos a 8 alos de Amortizaci6n y 2 años de gracia que es lo usual en - 
este tipo de financiamiento solicitando el 20% en el aHo de 1977, y el 80% - 
restante en 1978. 

Arlo Saldo

Monto de la Inversi6n Fija 1 26 135 550. 00

Monto del Financiamiento 10 474 220. 00

Amortizaci6n Amortizaci6n Amortizaci6n Gastos

1 2 Total Finaaicieros

16% de Int. 

349. 40

349. 40 1 396. 56

349. 40 1 396- 56

335- 175

349. 40 1 675. 87

1 745. 96 1 675. 87

1 745. 96 1 619. 98

2 C - 344

78 10 474. 22

979 10 474. 22

1980 10 124. 82

1981 8 378. 86

Monto de la Inversi6n Fija 1 26 135 550. 00

Monto del Financiamiento 10 474 220. 00

Amortizaci6n Amortizaci6n Amortizaci6n Gastos

1 2 Total Finaaicieros

16% de Int. 

349. 40

349. 40 1 396. 56

349. 40 1 396- 56

335- 175

349. 40 1 675. 87

1 745. 96 1 675. 87

1 745. 96 1 619. 98
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1982 6 632. 9 349. 40 1 396- 56 1 745. 96 1 340. 61

198- 4 886- 94 349. 40 1 396. 56 1 745. 96 1 061. 264

1984 3 140. 98 349. 40 1 396. 56 1 745. 96 781- 91

1985 1 396. 56 1 396. 56 1 396. 56 502. 56

6 223. 45

16.- Costo total de producci6n

Los costos totales de producci6n son el resultado de la suma de

lo siguiente: 

Costos de lo vendido

Costos de Arranque y Seguros

Costos de Adm= straci6n y Ventas

Costos Financieros

Costo total de proctucci6n

AHO ( Miles de pesos) 

1978 70 519. 065

1979 76 421. 4

1980 85 416. 32

1981 93 153. 73

1982 100 814. o8

1983 100 874. 08

Utilidad Antes de Impuestos

Fué calculada restándole el volumen de ventas, el costo total

de producci6n y la depreciaci6n, puesto que por ley esta ultima es - 
deducible de Impuestos y se calculo para el precio de Venta de 350. 00
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ARO Costo total de producci6n Utilidad antes de

y Depreciaci6n Impuestos. 

3 50

1978 72 989. 065 7 698. 84

1979 78 891. 4 8 758. 62

1980 87 886. 32 11 488. 68

1981 95 623. 73 13 901. 87

19,82 103 344. 08 16 605. 92

7.- Inversi6n Total

La inversi6n total se calcula medianze la suma de la inversi6n

fija capital de trabajo y gastos de pre- operaci6n. 

Alo Inversi6n Total

Miles de Pesos 5 50

1978 46 187. 51

1979 47 773. 39

1980 50 340. 95

1981 53 893. 37

1982 54 809. 68

18.- Utilidad Neta. 

La utilidad neta corresponde a la utílidad antes de impuestos

menos los impuestos y reparto de utilidades. 

Afio Utilidad Neta

1978 3 849. 42

1979 4 379. 3

1980 5 744. 34

1981 6 950. 94

1982 8 303. 0

miles de pesos) 
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vil— ESTADO DE PERDIDAS Y GANANCIAS



Ejercicio social terminado

al 31 de Diciembre de 1982

Unidades Vendidas Ton/ aflo. 

Ventas Netas. 

COSTOS Y GASTOS DE OPERACION

Costo de lo vendido

Depreciaci6n y Amortizaci6n

Gastos de Administraci6n

y Ventas

UTILIDAD DE OPERACION

Gastos Financieros

Utilidad antes de otros

Gastos de Arranque y Seguros

Gastos Imprevistos

Gastos Preoperativos

UTILIDAD ANTES DE ISR

I S R

Utilidad antes de R. U. 

Reparto de Utilidades

Utilidad Neta

de Utilidad Neta a

Ventas Netas

Capital Social

132

ESTADO DE PERDIDAS Y GANANCIAS PROFORMA; PRECIO DE VENTA $ 50. 0Q/ kg
Capacidad 2221 Ton/ aflo

miles le pesos ) 

1977 1978 1979 1980 1981 1982

1494 1623 1840 2028 2221

80687. 5 87650 99375 109525 119950

64 127. 38 69 219. 98 77 786. 6 85 208. 4 92 827. 52

2 470. 0 2 470. 0 2 470. 0 2 470. 0 2 470. 0

5 132. 4 5 387. 0 5 815. 3 6 186. 2 6 567. 4

8 958. 12 10 573. 02 13 303. 1 15 660. 4 18 085. 08

335- 175 1 675. 87 1 675. 87 1 619. 98 1 340. 61

8 622. 95 8 897. 15 11 627. 23 14 040- 42 16 744. 47

924. 11 138. 55 138. 55 138. 55 138. 55

3 219. 53

1 385. 51

7 698. 84 8 758. 6 11 488. 68 13 901- 87 16 605. 92

3 233- 51 3 678. 6 4 825. 25 5 838- 78 6 974. 48

4 465 33 5 080. 0 6 663. 43 8 063. 09 9 631. 44

615. 90 700. 7 919- 09 1 112. 15 1 328. 77

3 849. 42 4 379. 3 5 744. 34 6 950. 94 8 303. 0

4. 8 5. 0 5. 8 6. 4 6. 93

10- 77 11- 74 14- 41 16. 00 18. 73
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VIII.- GRAFICA DE PUNTO DE EQUILIB= O
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IX.- Estudio Bibliográfico

a) Análisis

b) Hidr6lisis

c) Polimerizaci6n
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Drier, afroolerullir arameter t e ill c Sit e

o%. cunsi era I e , rainin 

Mid, ; I' ll CF. liol
6- jlh, K- ak., 20(N). R;- I I I [ 9(A J( Japan 1; cf. C, 1 56. 

11, 1. 7,0. : G, 11 --. g, :. hir. Th, Jel of a pnlyrn" 
soh,. i, gi-, h) ;, l = KAP. whe, K is a cmlo.. Jt tile ru. l. 
ut., in(] a a it, l. p.- runloter; o - o. 5 + at + a. Threedifferent
p-,- dur,, , 1- h - , abl, the wpn. of the free -vol. fhrt. al. 

aod ill,. drai- tig tilf, rt. .1. uri, presented by using the Krigb.ium
rulminn ( C. 1 54, 

21:
1409r) hel" evo t,, l and the 2nd virial cmfl. 

d Vneks rei.vtimi ( C 1 53. Ix.,tNd ) between a and the expansion
fa, t,, r. , f , dy- - f the - i, ting data by the 3
nl Ill ( Is gave --, tviit values of . 1, the ay. values being
a fl,,!--: p, 4%, %I, tilvdiacrylate) in McCOM 0. 04U. intily- 

ioNI - viate) ill %fv! CO IU131. atactic pl, lystyftnc in PhMe

i- uicliv p,4- i- voc in Vitale 1I. Md'. pi, lly( vinyl ale.) 
in 11. 0 poly.acri-Innitrile in HCONNh? 0. 121, atactic
poh-prolMole in C, Ils and celittlesc, trinitratc in EtOAc
0. 46. Till- derkeil .1 did notclvillend oil Alowingto inadequate
apt xils, Tll . 1 fnr cclluh trinitrate varies ric- 

llid- kiChihara

age ig
o j, s Fal;k- Hottwink equa- f , 9F rl- l- er - w

r

4110

18811
modification ( K., et al., C. -I 55. 39d) of tile Flory theory IF. 
and Fox, C. -I 45. 74Mf) wall amfli( d in the Nlark- flounrink
equation [ q] - KAI- to improve tilt- evaluation uf excluded -vol. 
effect. The result shows that the draining effect il estil. by this - 
improved Method is sinaller than the irstitiate ba. d (, to tile
Flory theory ( cf. Kaitudu mid Kawai, preceding abstr.) as; shown

P. 1y.- A ( Flory, A ( K- ut.: 

poly(. Inyl litc.) 0. 99 0 - 2

stactic polyp- pyl,- il It n W5

es,11. 1- trinit'.. S: 39 0 33

5764

5), 922- 7( 1965XItuss). The E. P. R. spectra am presented for

specimens of the following polymers subjected to mcch. deg- 
raiLition: polyforinaldehyde, poly(ethyleiie oxide), poly( propyl- 

b ene oxide), and poly( vinyl ale.). The intensities and line widths
m tabulated, as, are the decompit. tcuills. For polyformalde- 

hyde. the fact that an E. P. R. spectruin coulif he obtained ut all
imlicate; a free -radical inerhanism for its mech. degradation. 
The data intlicate that in chaim of tile stritclum - C- C- 0-C- C-. 
rupture occurs predominantly at the C -C bond. The spectra
indicate the presence of more than just one type of radical in the
degradS4 poilrmLrs on a matrix of inert solvent. R. H. Albert

137

5767

Concentrated solutions 9 I els al ) olv(vinvi alcohol). L
110 - viscoludclaa-racter-isFicss of -gels

L. 1. Khormittiv, G. P. Trofimova, E. P. Korchagina, and S. A: 
Glikman. Zh. Priki. Khim. 38( 3), 638-43( 1965)( Russ). The

differential curves of mol - wit. distribution were detd. on 1% 

act. solos. of 2 samples of cool. poly(vinyl adc.) ( 1). Fractional

freezing out and viscosity deta. of fractions were used ( Loconti
and Cahill, J Polymer S6. 49( 152).. S2( 1960). Sample 11

ay. mol. t. 4i,500, v- of 10% soln. 36 iforvcrw th. an

respect to its UWl. W 38,000

400) sh wed a In h homogeneous mor,-WT- d1:;Uib-ur1o 1%r- 0" 

r i = tm, the 0. 6- 0. 8 X 10 -4 poise viscosity range. 
11 and LU had the same content of Ac groups ( 1. 30%). Six per- 

cetit iodo -I ( IV) gth; were prepd. from U and Ill upon addn. 
of a win. of iodine in KI mid of HiB03. The IV gel from LU
had a higher mech. strength, greater elasticity, and higheir vis- 
cosity than that from 11. The capacity of IV to form mech. 
strong gels is important for medical applications, e. g.. as. a gel
for filling the cavities in lungs of tuberculosis patients (Usbakov, 
CA 55, 14018b). With increasing anats. of iodine ( 9- 15%) 

and 11, 1110; ( 2- 6%) embodied in the IV gel from M, its mech. 

properties improved. The gelation capacity ( as indicated by
the no. of days required for ripening of the gel) was higher fol
I gel froua M than for that frorall. The mech. properties of the] 
gtl from M were superior to those of the get from 1. With a

decreasing content of Ac groups in 1, the gelatimin capacity in- 
creased and the merb. stability of the gels improved. GZJR

L,-on-

vialrated Olutio and " els. of. ot(vinyl ALcohoC? soe . 
as -fa

m ' r. P1. eThermal chmai erisEic; a Lee
4ro

Tin Tov; r. 
chagina, and S. A. GI*L--- n. Zh. Prilil. Khim. 38( 4), 786- 91

1965)( Russ); cf. preceding abstr. The thilicstropic temp., Tt,, 
and the gel formation temp., Till of gels of 6% poly( vinyl ale.). 

15% 1 + 14RO, were detd., the former by the temp. at which
the get broke at a giveu load P and the latter by the temp. at
which the viscosity detd. with a falling sphetre did not increase
ov, 3 lars. Extrapolation of Tt vs. P to P - 0 gave the m. p. 
afthegel. The plot of 11T. vs. the gel coam. was a linear function
from which the energy of a single bond in the systent was found
to be 10. 21 kcal./ mole. GBJR

S904

9opeimolecia.lar,.order in chemical -fibers and the increase of

tkikstabilitI, I - Analysis of some rheolojicaffactortfitffectEq
the,.structure of polyCvinyl alcohol) fibers. A. Ya. Sorokin. L. 
M. Pyrkv; - mia S. Va. Freukel. Khi;n. Volokruz 1965( 3). 
2- 7( kuss). In wet spinning, there are 3 regions idtcr the spin. 
neret: ( 1) tile still liqui4l jet, ( 2) tile migulating. viscoia Llc
filler, IL1141 ( 3) tilt r- gulattil. stolid, highly swollen fiber. Expill. 
fibers were spun from, 16. 4% poly(vinyl ale.) 1) in HIO ( 0.48% 

h acetate groups, intrinsic viscnisity 100 mi./ g.). The win. was
heated for 24 furs. to 95" and filtered ( Schott no. 1). Acetone, 

PrOH, iso- PrOH. aq. Na2SO4 ( 400 g./ I.), mid AcOH werle--used as
coagulants. The spinning device allowed the following varia- 
tions: uptake 0. 5- 85 m./ min., bath length 100- 900 nual stretch- 
ing 0- 15,000%. bath temp. 0- 200'. The spun fiben were tested

the irtabilization. process of I is awe than a depression of the 94
verx,, effects of ficl A. P. Mueller
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5p, ctrophotometric investigation oirl7f.vin
all, _ 16hro, ta. N!" it- s' s ' CAW" o- 11,1z ., ;. 

ji ( laq. 9-. Fih- Z Lodz. Poland). Faself- Vh- 
Tntilifek. 16( 5). 214-72( IMO Gcr). The intensity Of tile 1146

e. -, line in the it W,,, m Of iwtmpic pnly( vinyl ale.) fil(p. 
ch.. r. ct' ri,,ing tl,. man ittoi, of the cryst. fraction, was detd. to
the 0- 210* temp. range- The intensity inuCaWd with increas- 
Ing teMP. until a max, wa's reached at 180* anti tnen decreased
to 0 at 205*. The 2nd- rder transition was indicated by a dip
in the temp. vs. inten,lity curve in the 80- 10()0 am* Rapidcool, 
ing from 200* tended to stabilize the cryst. fraction. indicated by
the diMPPexFMnCe Of the 1146 cm.-' line. 0. J. Ernyes_ 

6351

tie W_uw,lho,Lp4,the.experiinjent, tLstudy-ofjhe-desorpfion,ai,lw- 
R A. 

Akild. V.,, k ' L' l.; R 162i. 3). The' ll- ril- 

ti. a f-,, liqapi. g,, ; .... I liquid- liqaid I dariv.s were studitil

by using the iyaig babble Ill' dr, -15 lattill-d. !, I Ml " Ptit!al c" ll

with the soln. 1A the %uriave- actorc sisl?, t ol- i c: is bubble i'drllp) 
was fornwd and 11w - 111. was tho! sit, wly rvilLiv,; bv pure sol- 
vent. The surface tvilsital wns actrf. fri, in cnowur diateusunts
of the babble. Forti.ol", aq. Na olciteand pil 11. thesurface
cnsian increased froul M. 3 erst/ cm. 3 up to vrgs! cm. 2, which

a close to the value for pare water. The ad- ption slid de -- 
sorption am thus reversible. H - ever. f,. r ply( inyl ale-) 
soln., the surface tension ( 63. 0 erg,/ cut. 2) did not change after
replacing the soln. by H20 and the udllrpti.la is irreversible - 

kK. ) use
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odid%pa

Ar 17wdi.Se 
i LalcohoW7 eoIX4eacti'

9* 14s
SIll and I . A. Silkina - ymyc Aarr'F9ion. L.4 7 7. D - oki. - A kad. 

porMwk SSSR 161( 5), 1096- 7( 1965)( Rus%). The absorption spec- 

tral in the visible range ( 400- 700 mA) of the 1,- KI-poly( vinyl
ale.) ( PVA) system was studied by maintaining the conens. of
PVA and 11 at 0. 02 and 1. 0%, resp., at increasing conens. of
Klofl.3, 1. 5, 1. 65, 1. 8, 2. 0, and2.6%. The 6 curves obtained
indicated " shorttrave" absorption bands at 490 ma, at low iodide
Foncns., due to a complex compd. of 12 and PVA. With increas- 
tog iodide conca., the t, quil. was shifted to an increase in the

blue" (" longwave") complex, with absorption bands at 600 mAt. 

All the curves intersected in the 530 -mot region, indicating an
equil. in this area of 2 color center forms. Free Is is essential to

shortwave" complex formation, corresponding to the 490 -mu
band. while the 130) -nag band is due to the " blue" complex re- 
gulting from triiodide formation under conditions wherein an
excess of KI is required for a practically complete binding of It
to form thetriiodiltig-jon. J. Beller
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Differptial thertnal_arlo a of olyme. Ill. Differential

T . 1 R fig- deriva-tivig.' thN., R -a raTZs t̀s_,9IL , ry WYC  an

Vo'sMaro Rakam_&' 
Japan). Kogyo Kagaku Zasshi 68( 4). 737- W 1965X Japan); 
cf. CA 57, 4839e, 13964f. The endothermic peak of poly(vinyl
a1c.) ( 1) above 200* becomes larger when a sapong. agent, such
os HlSO4 Or Na.011, is present. The exotherta starts around
250% showing the accelerated decompn. of I by such impurities. 
I with differtnt acetate group contents shows endothermic peaks
at 120, 2.00-,30, and 320- 60*, corresponding to evapn. of adsorbed
water. fusion. and pyrolysis, resp. These peaks are displaced
to higher temps. as the acetate content decireases. This can be
used to est. the acetate content in 1. Formalization of sapond. 
I makes the peaks at 220 and 360* disappear and new ones
appear at 09!:250 and -446". Hideaki Chiblunt
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Effectotsome molecular structural factors on thii mecfianic4
0p . 

of POI LaYl - alcOhOi'; Wi"ICHIR__T;uji, Ryozo

Lae2reu5:'
ancf Tetsuo I Cda. - B il. Inst. Chm. Rei.. Kvoto

Univ. 42( 2- 3), 93- 104( 1964)( Eng). Effects of residual acetyl
content, mol. wt. and its distribution in POIY( v,nyl alc.) ( 1) on
same mech. properties of I film or fiber were studied. Some on - 
favorable effects of the mail quantity ( less than 0. 5 mol. % Of

Ate groups residue on the dra. ability at high temp. and tensile
tf I film or fiber were observed. The linear relationensile strength of max. stretched film of well fraction- 

ated land the reciprocal value of the degree of polymerization was
observed, - bile a linear relation was not observed with on - 
stretched film or film stretched to same fewer degree. Examg. 
the effect Of mcd. wt. distribution ou the mech. properties of I
confirmed that tensile properties generally decreased with
lower no. ov. mol. wt. or with increasing inhontogeneity of mol. 
wt. distribution even if the samples had an equal viscosity ay. 

Md. wt. suid were tested at sm equal degree of stretching. Allan R. Sherr
7164

RheoloCkal roperties of concentrated aly( yinyt_ alcohol 
sofu-6ils.. . Rhe_o1dUf1ff' Mp`cffiFs t aE sticized systems - 
179. Vulkova and A. A. Konkin. Khiln. Voiok= 1965(3), 

1 I( Russ); cf. CA 62, 14875c. Poly(vinyl ale.) ( 1) with d. p. 
1600 was studied in a rotational viscometer at shear rat" of
4. 4 X 10t to 4. 4 X Up conen. in 1120 c - 35--55%, and
temp. 60- 90*. The log -log flow Curves show 2 straight- line
portions: the Ist with slope I ( Newtonian flow), the 2nd with
slope I ( x IV - non -Newtonian flow). E. g., for c - 50 and 80% 
the nN slope was 4. 5. The junction point indicates the crit. 

gradient, D- l, where the destruction of stipermol. structures and
thus nN flow begin ( here 270 The shear strew r is

lowered during the first - 8 sec. from its max. value to its
stationary value due to thixatropy (e. g. from about 6 to 4 X Ills
dynes/ em-1). Dt. and the xN slope increase with c ( e. g. 
D - 170 and 275, slope - 2. 3 and 4. 5 for 35 and 55%. resp.). 
The viscosity increases rapidly vjith c. D j. is slightly raised
with increasing temp.; the slope is not altered. The viscous -flim
activation energies are 3. 6, 7. 97, 9.73, and 11. 23 kcal./ mole for

c - 35, 40, 45, and 50%, msp.; for c - 40% they am 6. 72 and
2. 9 for D - 52. 8 and 2430 see.-', resp. If, instead of HO, 
rn is. of 20 and ethylene glycol or HCONMe3 are used for
ill ti izing, in equiconed. soIns., a higher viscosity results at low
D ile at high D, nearly no difference is found. I plasticized
with ethyleneglycol or glycerol, measured with c - 35% at 140% 
gave floor curves of the usual form with a steeper % N branch. 
i3O appears the most efficient plasticizer for,1. , T.- Schurz_ 
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di'LI"faIrV: 
ization of lnylacias . metics oMl

llcu7y atLU'. U60 u y g utaramate. G. N. Frudlin and K. A Sc4. p
Branch State last. Nitrogen Ind., Severodonctsk). iysoko- 

molekul. Sewdin. 7( 6), 106"( 190XRuw). Me kinet&,, of

Polymerization of iso-Bu2NC0(CH2)3C( WH: CH2 ( 1) was
studied in th" resencl_ of Bz% as catalyst. The dependence
r2l tile jiol vuer yield w' th ilr; i-6ff"Me-iidtCome-r'-concn-.- (by-l" g. 
in EtOAc in the range of 1. 3- 2. 4 mMeT) and ( BLO) Con * 
Itd (0-T) Tq2- 4MVr17 ntoWft:) was livid. at 60, 70, and 80'. In t

RO[ Ymcrimtiou of I ( conen. 3.; mole/ l.) with ( B7.0)2 ( 0.0jitS
Inole/ L), tile - cri. 11 rcaction coasts. at GO, W and 800
0.0261. 0 0-529. aHd 0 1355, oesp. The, - Q 
18. 3 : sz 0. 2 kc.dJulole. The rate

OCuer . 33

COMM D transfer to monomer
were cail4- from the mdl - wt. of polymers detd. from the char- 
actcristic viscosity of voly( vinvi air- formed as a result of alk. 
sapon. of the appropriate polymers. The mol. wts. of the poly- 
mers studied were in the range Of 42, 800 to 58, 400. Equations
are derived to show that terminating of the kintic Cluu. LVU,,, 
makily through transfer to monomer. S. Kagamoff
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Detenumation of -unperturbed - dimensions pf polymer mole- 

cules bj scornctry of modcrately coacentrated solutions— C. fr. 
Cwu t ( K iukI./ Slwll-Lab.. Am. ttrd, m). Polyali, 6( 7), 

373- M( 1965)( Eng). It was demonstrated that unperturbed
dimensions of high- mol— t. polymer ends mn be dctd. from

viscosity data of moderately con d. polymer wins. by assumingthat a uniform total segment d. Fis attained at the so-called crit. 
coacn. The eocl- to eud distance is given by

Rol)- - 2. 84 X 10 ( MIc.)-, where M is the mot. wt. and c. 
is the crit. macn. ( R.21AI) 1- 1 values from different sources are

shown for polystyrene in PhMe, poiy( vinyl ale.) in HiO , ly
vinyl chloride) in cyclohexanone, poly(a-methylstyrenerin

PhMe. polyisopreat in x-heptare, and an ethylene -propylene

copolymer in a 0 mist. Effects of polyclispersity and branching
can be neglected. T. H. Muller

Electron -microscopic method of studying the supermolecular
structure of polymers in solution. V. A. Kargm, IN. F. Hakeev, 

S. Kh. Fakirov, and A. L. Volynskii ( M. V. Lomonowv State
Univ. Mow w). Dakl. Akad. Nauk SSSR 162( 4). MI -20965) 

Russ; cf. CA 62, 9249d. With a new method of prtpg. sam. 
ples for eltctron.. icroseopic investigations, the supermol. sLruc- 
ture of polymers was studied in win. As solvents, cornpels. with

to. crit. temps. were used, e. g. propane. Solos. of poly -l -bu- 
tene ( mot. wt. 180XUU) and atactic polypropylene ( mol. wt. 

35, 000) in propane were studied with caucus. varying between
0. 05 and 3 wt.-%. The new method enables the " tn. of the

character of the assoca. of macromols. in wins. K. W* Gabbert
Cohesive -energy -densities -of high polymers.- VI. Cohesive
66 densities Wpoly( vinyl esters). D. Manjaraj S Patra

P. C. Roy, and S. K. Bbatnagar ( Indian Inst. T- hnl, khareg' 
pur) * Makro- ol. Chem. 84. 225- 9( 1105)( Eng); cf. CA 62, 
14841b. The soly. parameters ( 8) of poly(vinyl acetate) ( 1) and
poly( vinyl propionate) were estd. by their welling and soln. 
viscosity measurements in a series of alkyl acetates and propio - 
oat . The soly. parameter of poly( vinyl propiouate) is smaller
than that of 1, indicating that the intermol. forces in a polymer
decrease with so increase in the bulk of the side group. The
sally. parameters of the polymersareslightly hiqher than thesoly. 
parameters of their structural equivs., whereas mthe case ofpoly- 

acrylates and polymetbacrylates the sally. parameters of polymers
am much higher than those of their structural equivs. Although

I and poly(Me acrylate) are close in their chem. structure, the
former has a lower sally. parameter compared to the latter. The
glass transition temp. of poly(Me acrylate) (273* K.) is lower than
that of I (30D' K.). If cohesive energy d., flexibility of the back- 
bone chain, and bulk of the side group we dctg. factors far glass
hansidau& than the contrary result should have been fmund. 

I. C. Keeton
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Configuration of vinyl polymers from high-resolution nuclear

magnetic resonance spectra. 1. Poly( vinyl chloride). W. C. 
Tincher ( Chemstrand Res. Center, Inc., Durham, N. Car.). 
Afakro- ol. Chem. 95, 20- 33( 1965)( Eng). High-resolution
N.M. R. spectra of samples of the title conapd. were obtained. 
The methinyl proton spectrum consists of 3 quintets which are
assigned to isotactic, heterotactic, and syndioactic triads. 
Detns. of the relative nas. of each triad in several samples show
that the degree of stereoregularity is not affected by changes in
polyrnffization solvent or temp. The 100 -Mc. spectrum of
poly(a- deuterovinyl chloride) indicates that the methyleme proton
spectrum consists of 2 overlapping triplets from tsotactic and
syndiotactic diads. It is possible that the methylene proton

spectrum is complicated by the presence of branching in poly - 
vinyl chloride). 11. Polypropylene. Ibid. 34-45. High- 

resolution N.M.R. spectra of polypropylene, poly( propylene- 
3.3,341), and poly(propylene- 1, 143) were analyzed. Although
the methinyl proton spectrum is not influenced by the stereo - 
Chem. configuration, differences appear in the methylene proton

spectrum which can be related to tacticity. By mraparison of
caled. methylene proton spectra. assuming different ratics of
isotactic and syndiotactic diads with the observed spectra, 
information is obtained about the tacticity of the polypropylene
s,unples. IU,. Po1y( jinyI alcohol), Ibid, 46- 57. High- rcsolu- 

tion N.M.R. sp ctra of the title compel. were analyzed. The
methinyl proton spectrum consists of 3 quintets as in poly - 
vinyl chloride). The methylene proton spectrum consists

of 2 triplets from isotactic and syndiotactic diads. The spectra
indicate that poly(vinyl ale.) ( 1). prepd. by hydrolysis of poly - 
vinyl a" tate), isessentially atactic, I obtained from poly(vinyl

kd-Bu ether) is predominantly isotactic, and I from poly(vinyl
trilluoroamtatc) a slightly syndiotactic. , D. V. Anders
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The d t inin tj f the stereochemical mlaostru, 
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stach. Ger.). Arak, 
5LT, umen cut- runbistuff Inst., Doren
amol. Ckem. 85, 29l- r,(l965XGcr). The i
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exact detu. of the structure of poWvinyl ale.) is possible by
HI - HI -spin uncoupling. Thereferc, the " sideband technique - 
was used, whereby emitter and magnetic field are modulated. 
Ilh011 and 1310 were used as solvents. MetSii ( 2%) was used as

an internal standard for Ph011; cyclohexane ( 7 - 8. 57) was

used as an external standard for DIO and converted for lvfc,Si. 

Poly( vinyl ale.) ( 5 mg.) fit 100 mg. PhOH at 180* gave the best
results for uncoupling. D20 as solvent gave, in the case of on - 
coupling, only a single line for the C- 11 resonance ( Ramey and
Field, CA 62, 9241d). Only with PhOH as solvent, was it
possible to resolve the resonance of uncoupled a -protons into 3
sep. lines. They belong to the CH groups of the repeated, vinyl
unit ( Bovey, et al., CA $ 9, 7097h). * The resonance of a -protons
in syndiotactic triads is shifted towards lower field intensities to
r - 5. 69, and in isotactic triads towards higher field intensities
to r - 5. 86. In hetcrotactic triads, the resonance is at T - 

b 5. 78. This correlation is made by analogy to poly( vinyl chloride) 
B., d al. loc. cit.), since the influence of an OH substituent on

the resonance of the CH group is very similar to that of a Cl
substituent. The intensity of the 3 signals in case of uncoupling
depends upon the abundan e of the I microstructure inT , es

9 p ssi7

an" I

the polymer.—Thisr inal  i! 

pMossiba
deot. the proportion of

4iwtactic and syndiotaci ic I, the ay. length of se - C _ j P
teitienerwith higtrarcura, . Judith Eisenbeiss

The effect of nonelectrolytes on association processes_ u 
ofutLnns ' 6(- 5ofymeduic_ryU acid7and po y( vUyt alcohol . 

nu' yaol ini6ri7r- S- C3Ltiriiit'eiiV67zifid-r F. rficm& ( L nsu- 

vet Technod. Inst., Leningrad). Vysakomolekul. SoMin. 7( 6). 

1016- 11)( 1965)( Russ); cf. CA 63. 2840d. Turbidimetric titru. 
of a 1% aq. soln. of poly(viryl ale.) ( 1) ( mol. wt. 84, 000) with
I % aq. poly( methaerylic acid) ( U) ( mol. wt. 87MO) showed that
in the mixt. having the highest absorbance the ratio of I to 11
is 3! 7. At higher conens. of the wins. ( above 7%), a gel is
formed, the compn. of which is independent of the ratio of the
components and corresponds to the stochdometric value. The
addn. of nonelectrolytes ( MeOH, EtOH, HOCHXH OH, 
Me, CO, dioxane, and HCONMej) in very small conens. lowered
the abrorbance and therefore the degree of assocn. of the macrc 

trials. The mechanism of the assoco. is discussed. Ota Horak
F,pectrophoto.metric_ analysis- of- lha_-Interaction-;-of_ iodixie

with- solutious of poly( vinyl aicohol). L. G. Tebelev, GTI" 
Mikul' skt'i,-' r-.-Iy' korcliagin', and S. A. Glikonan ( State Univ., 
Saratov). Vysokowlekul. Soedis. 7( l), 123- 8( 1965)( Russ). 

The effect of the enacts. of iodiae, poly(vinyl ale.) ( 1), and starch
on the intensity of the absorption bands in the 600 -top region is
discussed, and a spectrophotometric method is proposed for
characterization of certain properties of I mots. The color

reaction is not only chem. in nature. The aggregation of the
mols. is a necessary condition for the formation of a " blue com- 
plex." The dependence of ab5orptivities on I couca. was studied. 
The unleached I samples with a low content of Ac groups have

g a greater ability to form the " blue mcciplex.- Absorptioncuxves
far starch and I are different bem of different penetration
of iodine into the 2 materials. In starch, the penetration involves
the mvities between the mol. aggregates as well as the contents

of the aggregates, whereas in I only the interaggregate cavities
tze involved. 15 references. V. Sychra
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Rotition of molecular rr2 s inAAlyinturil, 0. N. Trapczni- 
ko- A 00 V. L. I Uxir. 20( 10). Ser. 

Fiz. iKhim. Ni. 2, 61 7.9( iqO3)( Russ). The temp. dependences
of the birefringcnei, of poly( Nie acrylatc) ( over the range 3- 
3ax)* K.) awl of poly( vinyl acetatc) ( 1) ( 20- 30)* K.) were in s - 

red. ' I' lic smill trinp. dvpctulence in the former case is as- 
cribed to rotational isomerism inside the ester group. The ani- 
u,tropy of the polarizability of the ester group indicates a t! auit- 
t! on of this group from a cjs into newly planar trans-contigum- 
tion. The energy ditTerence for the 2 isomeric states is 600 mL/ 
mole. Tim teuip. dependence in the caw of I is ascribcd to the
mt tional vibrations of the AcO group. The temps. of max. 
dielcc. awl mcch. losses we compared with the d tao( theprescrit
work. jehudah Eliassaf

10120

Ebotos .. iti acasius— D. The. sensitizition and- spoctral

ser sitiviU, pL. phoLo""& Uv" esins-- Jyutig Sup Shim, Ifideo
KSM7, fadasla Voshinag.t, and Shinichi Kikuchi ( Univ. Tokyo). 
Koxyo Kaitaku Zwshi 680), l(XY2- 8( l965)( japan); cf. piemiling
abstr. The spectral sensitivities and uv absorption spectra of
the cinnamate ester films of nolvivinyl ale.), plithalicanhyrinde 

b glycerol, and isoplithalic acad- glycerial polyconde'asates were
examd. with and without sensitizers. The sensitizers used
were 1, 2- benzanthraquinone, p-rutroanifine, p- nitrodiphenyt, 
5-nitrmcenaphthent. 2-cl loro- 1, 8-phthaloyl= phthaleme, and
picinaraide, and the results were compared with Kodak Photo
Resist and KodakOrthokesist. The films were prepd. by spray- 
ing the soln. of these resins in the mixed solvent of Cellosolve
acetate with trichloroethylem or acetone on an Al plate and drying
with an ir lamp. All these resins were photosensitized, and the
larger the sensitization effect, the broader the sensitire range
toward the longer wavelengths. The absorption peak coincides

with the spectral sensitivity max., and theexposure usedcured the
resins. The best sensitizers were 5-nitroacenaphithene for thp
poly( vinyl a1c.) and the plithalic polycondensate esters and 2, 6. 
dichloro4-citroanilint for the isophthalic polycondensate ester. 
The spectral sensitivity of the furfwa" cetone pialycondensate
was examd.; the photusensitizatioin wai; small. On the basis of
these spectral sensitivities a conventional method of sensitivity

representation was proposed. V. The photocuring reaction of
photosensitive polycondensates. jyong Sup Shim, Tadashi
Voshinaga. and Shinichi Kikuchi ( Univ. Tokyo). Ibid. 1009- 12

1965)( Japan). The mechanism of photocuring reaction was
studied by examg. the ir spectra before and after the exposure

I of phthalic anhydride -glycerol and isophthalic acid -glycerol
polycondensate cinizarrate esters and fuirfuml acetow poly - 
condensate, with and without sensitizers. The sensitizers used
were 5-nitroamnaphthene for the phthalic, 2, 6- dichloro-4- 
nitroaniline for the isoplithadic and 1. 2- benzanthmquinone for
the fwfural resins. The absorption bands of cituounoyl group
at 1639 and 983 cm. - I for the ciummate esters and of furfwyli- 
dene group at 1608 and 972 cm. - 1 in the ir spectra were deermsed
or disappeared with extended exposure times, and the uv absorp- 
tion spectra agree with the calcd. values. The c" ing is due to
the intermol. cross- linking by the cleavage of the C: C bonds in

0 the cimimmoyl or the furfurylideue groups. VI. Application of
photosensitive polycondensates in engraving. jyong Sup Shim, 
Takabirc, Tsunoda. and Shinichi Kikuchi ( Univ. Tokyo). 
Ibid. 1013- 16( lPj5Y Japan). The resolving powers, couven- 
tional sensitivities, ind reagent stabilities were examd. in rela- 
tion to the applicability in engraving of phthalic, anhydride  
glycerol and isoplithalic acid- glyceircil polycowlensate cinnaunaite
esters and furfural -acetone poiyoondensate, 5- aitroaceciplithente, 
2. 6- dichloro-4- nitroaniline, and 1, 2-benzanthraquinone, misp., 
being used  sensitizers, and corupwed with Kodak Photo
Resist. The resolving powers before and after the corrosive
treatment with H NO, and the sensitivities of these resins sprayed
on Za plate mCmase with the degree of polymerization of these
resins and the duration of exposum, and they we comparable
with or sometimes better than the Kodak rn iterads; the stabili- 
ties of these msin films against HNO. and FeCla soln. we also
comparable. These resmi; way be applicable as praxtacal cu- 

graving resists cotaplying with their characteristics i7. Olmise
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Turbidimetri" tration method for de - termi- inr,- solubilit% 
diatributions-oLpolymers- Ws ll.-B- ttic ( Shell Oil Co., Tor- 
rance. Calif.). J. P,4vmer. Vi.. M. - 1 3("), 527 LQ( 191-- ji

methi' l for dek, 
wt distributions of pol Le . LAkV - tce 1 an - rat

M ii,. i . TrT, tlliZ dinud, upon

soly. differences. In the general procedure the turbidity ofa dil; 
Polymer Win. is measured a.% it is titruted with a precipitant
Initially, the higher-mol— t. species ppt., but with increasinj
anat. of precipitant added, the lo r. mnl_ wt. specics ppt. an( 
the turbidity increases. The turbidity is assumed propurtiona
to the concn. of the pptd. polymer. This then allows calco. o
the wt. distribution of solys. of the polymer. Common dillicul, 
tics of this procedure. such as the importance of m-lative m. 
fractive indices and the effect of particle size on the turbidity
readings. am discussed. The turbidimetric titrn . methoil call
also give mol. wt. distribution data provided that the mistion
between soly. and mol. wt. is known. The relation between
turbidity and particle size is given by the Mic equations rather
than Rayleigh' s law. Sinceconcris. are quite dil. (e. g.. < 0. 05tO). 
secondary scattering is ignored. Turbidity is almost independ- 
eirit of the degree ofswelling of the particles even though thOr
s . ize is changed with swelling. Also, turbidity is approx. inde- 
pendent of particle size in the region of the max. turbidity value. 
Turbidity measurements were made until after this max. value
was reached and the turbidity staxted to decrease. This decrease
was a particle size effect and was not due to sedimentation, 
Expti., a series of pptns. was made using different Vol. fractions
of precipitant. The concn. of pptd. polymer can be d" d. awd
plotted as a function of vol. fraction of precipitant. This gives
the soly. distribution come. Using the method of max. tur. 
bidity measurements results in abs. soly. values. However
broad particle size distrib-itions require a more cwnplicat j
treatment than does a narrow particle size distribution. Expts. 
were performed using polystyrene in order to test the theory. 
A modified recording spectrophotometer was used along with a
special turbidity cell. Approx. 30 mi. of soln. at 0.01% cot". 
was used for each sample. McCOEt was the solvent while iss- 
PrOH was the precipitant. Exptl. findings agreed with thq
theory. The accuracy of this abs. method for turbidinuctirk
fitrns. was confir- ed by using conventional fractionation

techniques. Addril. verificationaf- the theory ci mcs from the
fact that use of different wavelength$ gave almost identical
results and also that the mixing conditions had little influence as
the max. turbidity. Many of the usual precautions ( at IL
turbidimetric titra. are not necessary with this method. 

1. J. Krackeler
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Measurements of light- scattering—aLnd- yi* qsity--d= ms- ft
slel& datioz of- p lymers_in_solution- by--!! C- __ JIM
Ikada- and Wolfram Schnabet ( Hahn Meitner Insf.' Berlin). 
Makronrol. Chem. 86, 20- 32( 1965XGff). Polymers that had
been - y- irradiated in solos. below the crit. concro. were studied fl* 
light scattering and viscosity. It could thus bed,,duced whethier
the polymers undergo intramol. cross,.linking in dil. solms. 0
are predominantly degraded in the main chain. In 211 the COWS
investigated, degradation was observed. PoWvinylpyrroft. 

dinone) showed practically no branching ifteir irradiation below

the crit. conen.; above this concit., branching increased * 10
dose. Poly( vinyl acetate) degraded in dil. acetone soln. Pobr- 
stymne and poly( dimethylsiloxane) degraded in C&H4 at low
cowns. The results am discussed with respect to Hengicin' s

theory ( CA S4, 5213b; Schnabel and H., CA 55, 20919g) con - 
G cerning degradation and cross, linking of polymers; in org. sol- 

vents. Paul J. de Meester

140
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Determination of head- to-he am cotent in_- polyl vinyl
na _ M. W ! M,. -r:,4

M65')CCh). - Lliv it, arrangentent in plly( vinyl ale.) 

is detd. by u%ii, K cem all IVItcall ' If 11 loh- RCTT

Solvation of macromolecules in binary solvents. Ill. NUM - 
bet of adsorbed molecules on polystyrene in methyl ethyl ketone 
C, H, solvent mixture. IL Lange ( L) vut. Kunststoff Inst., 
Darmstadt, G-). Alakrani.ji. Client. $ 0, l92- 9( 1965)( Gcr); 
f. (:,[ oZ, I IMI,. Tile .,,. of tile -], cut m. 1s. in the aalsorp- 

tion layer (31 one infilliflUer unit of polystyrene ( 1) it% the suixod
wlvctlt C. 11, McCoLt were lictil. a% a function of the temp. slid
the compel. of the wivcnt by usine light scattering and density
measurements described Previonsiv  CA 62. MOO. rhe no. 
of Zscabcd tools. ax 20- M did : lot depend or. the temp. at all
compns , of the solvent, including limMili; M, where 0-c ol- 

vent consists Only of orlecoulPonvnt- if C, lls are ad— bed

preferentially. The no. of the adsorbed moh. wi. ont tonnumer
unit of I it, pure NlrC0Ft was u. 7 a- 0. 2 as conaPaSt(l will, 3 1- 
0.4 in pure Calls. which is known from carlies ( CA

62, 148 110. B. K. Nl, k& a: v 
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v - _ Poly( viscoelastic groperties - pt ' inYl_ Rce! 3; ts) III- 

chanical loss Z -molecular eight distribution Vasuji OYauagl
TJn Wisc sm, , Madi.san). MOr. 

affr761--n—'17i. Ferry
Intem. Congr. Rheol., 41h, p, ovidence 1963. Pt. 2. 4UL- 30Pub. 
19M)( Eag); cf. CA 60, 679r. The mech. loss tangic (

tan 6) 

was measured for4fractionsof poly( vinyl acetate) and' 214 binary
blends of fractions, at frequencies between 0.04 and 5 cycIcs1seC* 
land various temps., in the region where tan a passes through IL
min. For each fraction larld blend, the temp. dependence was
described by the method of reduced variables, with shift factors
related to the free vol. and hence the no. -ay. uuI. wt. (, if.) as in
previous creep studies on similar samples. For the fractions and
the blends in which both mol. wts. cs— ded the crit. value for
entanglement coupling ( At.). the magoinle ( 1f tan 8 at its min. 
was expressed by tile linear relation hig Lit, 6. - 3. 63- 4). 4) lti 

Al., whose slope agrees with tile theory of Marvin, For the
blends in which only I mol. wt. exceeded 11,, tan A. was smaller
than would be predicted by this relation and it could not be c- 
pressed by any simple empirical equation involving mol. wt. 
averages . In blends of 2 components with mol. wts., exceeding
M., the frequency location of the min. shifted down wi h increa 
ing proportion of the component of higher cool. wt. In blends
with I component Of 0101. wt . less than Al., the location
9f the min. was nesurly independent of comilin. Itappearstobe
unpossible from loss measurements alone on a single blotiod to det. 
whether components of rant - wt. less than M, are present. 

16586

rature variation Of unperturbed ch& in dim . " t

fs, froma te M " e u 0 v I nR:
oTo: oVo

j , ' -- - - i. N - en a in & 1 n . c lro caknr IZ'AL Naka: iniu, anti Kyoi
a a Triv. Kyoto. Japan). Makrumol. Chfm. 37, 

11licemnelaostic measurements were earned10.1- 1 965X Eng). 
out (in i_ ta, tic ( 1), symlinta, ti, ( 11), slid atactic kill) poly( vinyl
11, .) in e1hylvin, glycol -tiro mists. as a functil) ll (if temp , f .... it 20
to, Oil'. The energy ;, no[ tr" lly ctnulit, neuts if lbe n I raellve
f,, rev and the temp. v. 11 ' MiOn ( if tile u' ll". rililb' d Vild. 

t, i. entl distance ( K!)  rc dvtol. by thermodynamic aual is of
the stress' tet" P. exptl. results. It was found thataln( K)/ arls
neg. for all samples and their abs. values are in the order of I > 
Ill > 11. These results are discussed by considering the effects
of sterensip. configurations on the chain conformation awned. with
bond rotations. - 1. C. Kosma- 

I—L
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The speci& beat of high polymers as a function ofille-pre iouf
stall: aLthe material. H. Tatat.. M. 01 "' zl, , 7C*1 
and k. 1, ruteritz ( L) cut. Akad. Wiss., Berlin). Phiste Kauls, illik

11( ii). 657 61( 19fll)( Ger). The effect was me- ured of anneal- 

ing above the sol'ttning temp., of coolitig in liquid N, and Of
stretching the sample on the sp. hrat Of PolY( vinYl acetate), 
rAy(vinyl chloride), a vinyl acetate vinyl chloride copolymer, 

1- and high- pressure polyethyiryie, i! actic pillvilropyleue. 
polystyrene, poly( Nlc methaerylate), and poly- a- caprolactim.. 

4CWing has no Pffect on arrorph-,us substances; strCtChiRg
produces a max. nezir the glaxa- transition temp. which in related
to orientation in the material. C; ing decreasics the inciting
temp. of the polvethylernes said ircr,ascs that of polypropylene. 
The enthainy gain between roo. 7e. p. and 180* is smaller for
the treated saroples ill= for the annealed ones. 
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S,.rujj;;%43" U 0 linrter sol t. F Paint and

L p . 
if

Afak, om,,/. GoUr—i SP) tt r rl

Chem. 87, 8- 20( 1965)( Cer). Non -Newtonian flow of solus. of

polyisobutylent, poly( vinyl acetate), polyethylene glycol. mKi
polyisoprtne were studied in relation to mol. wt., conocn., ticuip., 
and solvent. The increase of viscosity was caused by polynicr 
associates -solvent interactions, which were dunem lent on the rate
of shearing stressi. Millard Maienthal

I'lle- effect. of particle -size _and_ distc tions_oU_thi _14sy_dif; 
fratition patterns of polymers. R. Bouart, R. Hosculann and
R' 1. McCullough ( CliemstrauniRes. Center. Durham. N. 6ar.). 
Pollymer 4, 199- 211( 1963XEng). The theory of the piracrystal
developed by Hosermatin ( CA 45, 4131g) is used for the develop. 
ment of a general method by which the effects of short- range
displaccelent 4istortions, long- range, liquidlike distortions, 
slid particle sixe on the diffraction diagrams are scpd. and
analyzed. The application of the method to polymer systems

requires that R; 2 orders of interference he observed. An
amorphous phase, if present, contributes to the difluse bacl.- 
ground and must be considered. A further requirement is
that the particle sixt, be reasonably large. From CZ 1904( 49) 
Abstr. No. 912. 161. G. Nloom

X-ray diff action - mlthod - for—deternzining, 4hitg gree,. gg
crystallinity of polymers. M. A. M ynov and K. A. Vyleg- 
haaina. Plizilszheskie fifilasy 1965( 8), 50- 3( Russ). Existing
x- ray methods for detil. the degree of crystallinity of polymers, 
based on the mea mrement of integrated intensities, are subject

to many ereers. It is more satisfactory to measure 2 quantities, 
A and K, proportional to the content of amorphous and cryst. 

polvater. resp., and to find the degree of crystallinity from a
cabilmnon chart. With Cu K. radiation, A for polyethylzne
was taken as the difference between the diffracted intensities at
21 - 16* ( the baickgrotind' oralue) and at 19* 30', and K as the
difference, between the intensities at 10* 30' and at 21' 24' ( 110
reflection). For polypropylene, the ccirresponding values of
20 were 10", 15* 03', and 16* 50' ( 040 plane of the a modifica- 
tiom). Graphs of K vs. A sire linear, as they should be. The
crystallinity values are eloser to these from d. measurements
than aro those from other x- ray detns. Gordon G. Evans

Phenomenological theory of sphenditic crystallix:ation.- 
primary and secondary crystallization processes. Fra er P. 
Prier ( Cru. Flee. Res. Lah.. N.' s i I P ., * 

Sin., Pl. A 3( 9), - 3079- M0965)( Eng). The theory, of high- 
polvtoer crystil. developed takes into account: ( 1) a transforma -4
till" which follows the usual Avnium kinetics of nucleation and' 
growth of spheroni, and ( 2) a stage with decreased crystra. rate, 
where vol. fraction transformation, inumes, approx. as In
time. All tile crystn. is assumed to Occur within the spherulites, 
btrt the anit. Of crYStallislity at any particular point within the
spherulite dependa on the length of time that the region has been
inside a sPherulite. Herne it is shown that the transformation
curves so derived resemble those obWncd from actual polymer
crystal. . 

F. Leairmonth
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FdMSpiLe of mac; QmoleculcsaQiquid- solid interfaces. F. R- 
Eirich,--R-.-Bilt, i;. --k . w6wo- ( 1-. Iytech. 
Inst.. l4rooklya. N. Y.). J. d. hxg. Chem. 57( 9)" M- 52( 1965) 
Eng). The adsorption of polyiners is the primary step in the

i forination of all polymeric interfacial bonds. such as occur in
o! X. adhesion. in c— tings, in dispersion stabilization ( affecting
viscosity), and in biol. membranes. All adhesives are macromul. 
it. character and form bridges of multiple van der Wails strength
between adjacent phases. The function of printers or the ad- 
herence of various paints or matings can be understood on the

Me basis, as can tile action of fillurs. The stabilization of a
dispersion functions via volvated protective jackets formed by
adsorbed macromols. Alany hi, wl. structures are of composite
nature and contain folded or helical macromols. in ctintact with
solid juatcriais ( e. g. inarg. constituents of bone or totth). More

specific information Min is available front adsorption isotherms
was toblained in 2 tyi of exi) ts. In the Ist, the flow rate of
polymer whis. and of corresponding pure solvents through
capillaries or sinjered glass, disks was measured. In the 2nd, 
viscosities of mulovi and ullc" at'- fi dispersions were measured. 
Expts. were carried out ' at * 111111

ionnyv—poly( vinvi acetate), u" wt, 75,( NX f
nonoconi. polystyrene, mot a poly( Me

methacrylate) freed frtw; n gel ......... d p, into 5 fractions, moi. wt. 
75.00- 1, 11HOU0. fntlieca ofl,,,IystyreticonapK larsurfam, 
the thickue, adsorbed rose rapidly to almost the free coil value
at mol. wt. and then declined. With; polymen
of hie methacrylate and vinyl acetate, it eventually rose to
about half the free mil diam. All data confirmed the view that
the polymers were adRlrbcd in the form of monolayers of coil. 
sonit,what, but not much, den'ser than in soln.. and with di- 
mensions perpendicular to the surface which were substantial
fractionsof the free coil diams. 28referctices. GRJ N

The surfacgignsion of
p ieous solutions of poly(vinyl alcoholI i -- 

g
V , : Mj Fouto nootui sy6tems. ester it it 11 acrys, 
kyoCo,Y'N!ac1= o;* and To uhikci Motoyarnis ( HighPrTr'- la" and T

Polymer Chem. Ind. Ltd., Osalm, Japan). Yukagaku 14( t), 

24- 46( 1965i( japau). roty(vinyt a1c.) ( PVA) was esterified by
HCO2H, HOAc. and EtCO6" in homogeneous systems contg. 
water with HCl as catalyst and the surface tensions of these
esterified PVA were measured. The lowering of the surface
tension with esterified PVA was in the order HCOH < HOAc < 
EtCO, H, It was presumed that the surface chem. properties of

sq. solos. of partially sapond. polyvinyl ester became more
active with increase in the hydrophobic properties of the ester
group if the residual ester content and the distribution of ester
groups in a polymer chain wore the same. RCYS

Rotation between parachor and Zismag' s critical surface
tension of polymers. Irene J. Lee. William M. Muir, and
Donald J. Lyman ( Stanford Res. Inst., Menlo Park, Calif.). 
J. Phys. Ckem. 69( 9). 3220- 2( 1965XEng); d. CA 45, 4109b. 
The addivity of parachor for low-energy polymer solids is ex- 
pressed as v,*.* PQ llymrr)/ V.( polymer) - * P(monomer)/ 
wK.(mom-mer) wh,,re , . 

11" -, f:,, . ;- .. . 1 P i, ;.;,, i-' rs
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I) cn" lkQA.gL&OiA4 2 K11. U. usioutiON" 

R. IT7r1jr. " .' i . I t j W- W' Skirdin 7( 8), 

1; ll,) in 1, nA or, looh rile was radiati( - rafted o

Imily( vinyl chloride), chlorinated poly( vinyl chlo- 
rid, ) ji(j p,)jy( viuyl We.) ( CA 61, 13479c). Densities of the

gr. rt' " polymers ( as detcl. by the hydrostatic method in iso- 
I; ti() Ill were different than the additive mean value of densities
of the fi lyuicr compoucrits, showing the structural changes of
the polymers- due to grafting. 0. Elsner

Dynamic determination of the elasticity modulus of polymers
exposed to y -rays and fast electrons. A. 1. Kurilenku, 0. F. 
Tat; trenkip, and V. L. Karlmv. lystilrom'ottkul. Sordin. 7( 8). 

4 1422-( K 1965X Russ). The elasticity m - lulus and shear modulus
of the hardened couticimation polymers and scone thcriviciplastics
before irradiation and after the action of 1- mys of fast cimtrOw
were dctd. by the dynamic method of free oscillations. Unsaid. 
polyester type PIN -1, poly( hle trictlincrYlatc). and POIY( vi" Yt
chlioride) were irradiated at 25* with " Co -r-rays at intcnsiti of
V lgx? rads/ sec. and doset of --r 15 oirgarads or with fast electroms
of energy 0.3 Mev.. at intensities of j 1. 5 inegarids/ sec. and dos" 
of --4498 megarads. No reversible changes in the elasticity and
shear modulus were observed. 1. Buezinski
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IVIrtimsition of eirternal friction to Viservais flow in be ' 0

melting of polymers. G. V. Vinogimelov, V. A. Mustisfacv, Yet. 
Ya. Poclotsku, and Yu. M . Malinskii ( Inst. Pctrochem. Synthe- 
sis, Moscow). DoN. Akad. Nauk SSSR 163( 6), 1419- 22( 1965) 
Russ). A study of the external friction of polymers is an effec, 

tive method for detg. changes in the various states of polymers, 
ach as transitions from the glass -like, high -elastic. and plastic

t. The transition from a glas likc to a high -clastic state is
accompanied first by an increase. and then by a decrease of fric- 
tion force ( Elkin, linvos i Trenic Afelatim i FLast. Afass, Sb. 1964, 
101 pp,). Measurements of external friction were carried out on

a Tr -7 tribometer ( friction 9- 91) in a wide ternp. range ( 40- 
200*) and in a vacatum of 10-` torr, at const. load% of 10 9., 
and slip rates of 5 X 10' 10 ' i10- 1, andicoi./ sce. Therestilts
aric presented in the forr of friction force ( F) -temp. ( 1) curs'm
The following cryst. and amorphous plastics were studied: 
low- pressure ( 1) polyethylene ( Alkathene 2) and high- p ure

11) polyethylene ( Hostalen GD), I and 11 with different degrees
of radiation cross-linking, polypropylene, POlYstyrone- POIY( Oxy' 
methylene). poly( vinyl acetatr,) and poly(Me methaerylate). 

A. Plochocki
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B cc S. Bernstein, George Odian, Gyula Orban. and S biist' Glli
Tirelli ( Radiation Applications, Inc., Long Island City, X.Y.). 
1. Pqytner Sci.. Ft. A 3( 10), 3405--l2( l9rZ)(Eng). The process
of mcliation- incluced cxoss linlcing of polymers in the presence of
riyfunctional monomers. disclosed in an earlier communication

C'A 61. 5803h, 9627g), was extended to nylon 66 and to poly - 
vinyl alc) ( 1). Nylon. extracted tape was cut into strips - 

2.5m. in length, swollen to equil. in vol. mixts. of Me011/ H-O/ 
allyl inethacrylatc, flushed with N, irradiated by wCo at 0. 02- 
0. 06 megarad/ hr., vacuum dried at 120" foi 16 hirs., and weighed, 
White, fluffy, fibrous gol fractions were obtained by inimcnion of
the irradiated strips in 97- 100% HCOOH. The extn. was con, 
tinned for 8- 12 days at room temp. Under these conditions, 
similarly treated monomer -free species had dissolved in less tharl
we day. The primary effect of radiation on nylon GO was cross 
linking. Tht results obtained upon varying the solvent/ mono- 
met compa. and upon conducting control expts. using straight
imiliation of the polymer either in N or in MeOH/ H20 mixts. 
in the absence of polyfunctional monomers, suggest that MeOH /- 
siononter mixts. reduce the radiation dose required for P:clation, 
while H30 aids in increasing the total gel fraction. Increases in
the radiation close, m well as increav;es of the monomer content in
the initial system, caused a cxi ponciing increase in the extent
of gelation. I films were cast from 7% act. sotns., immersed in
MtOH/ 1120/ allyl methacrylate solts., irradiated by "' Co at
0.04 megarad/ hr., washed with mid HiO, dried, and weighed. 

Get fractions were detd. by extri. for 4 days either in refluxing
HiO or in triethyienetettarnine at room temp. Results obtained
by varying the solvmt/ monomer compn. at const. radiation dcos
showed that HIO markedly affects the sort. of mommer in- 
mrporated into the polymer. The monomer consumption also

mcrcased with increasing radiation doses; however, very rapid
tross-linking wa,i observed " on at low doses, e. g. 75% gel was
obtatacd after only 4- 5 megarads of radiation. In the absence
of reouorner under otherwise equal conditions, no gel formed. 
The ni hanisvn of wCo radiation- polyfunctional monomer cross- 

bking is interpreted tu, occurring via radiation-incluced radical
forination on the polymer backbone, followed by radical interac- 
tion to form it three-dimensional network. G. W. Scherf
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lj ryolysis and oxidjtiojz_of_ Vj&stLcs. B. Kaesche- Vfischer
C".- Ing— Tech. 

37( 9), 944- 51( 1965)( C). Autc ignition of plasties is a prob- 
I— in fire-provention research. The possible mechanisms of
pryrolytic, decomint. and oxidn. of

M9

1 jvinyl alcj, polyacrylovii- 
trile, and polypropylene u, treateu. K, sait,s — rewrted

for thismogravunetric and differential thermal analysis intlits. in
vacuum and at 0 presoares up to 6W torr, over tmps. 

Karl Ka- coesineyer
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141 h- testalution nuclear magnetic resonance analysis of vinA

ice al C - I er art W._ ITei7ir 5̀_nj _lGiberi r-Viff
Christ. 3oi 11). 2174- 1I . 0.. . . L,,. i,. Mo.). A .. I. 

lil;i I)( Ent I. N.`%I k. %pectra of tile title MNI%',Tler% well
vica, irvii Ito PAI.'-- tl wt./  I. sidus. in CC14 by usiog a V.1rian
If l4t- l! a I Refccence standards of citodymers of

known cIiiopie. alcre prepal. as lat" cillukis,11%. ca%t ( In gia% 
all(, . " I to city, anti di  lard III CCli- Characteristic praksilf

h dillutvi funlar;lle Ill. dihutv1 tit: deite ( 11), dii,ctyl maleatc( III). 
aiul ' I c1hvlhc%vI ncrylate iIV) it, the presence of viny-I accutt
V) antl the cor lymcr %Icre i. 1clifFfied and calibration ciirve gf

retati, e ji  k heigh" -- f I cr and c- 1- 411se, pc.A- - It

prepti. Friuli these cttr%cs. the mtIle c compn. of saillphs
was dvtd. with a claittictl amoracy of 2 omir ': abs. N. M R. 
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proo2jeratifeL _,
in!Yl alcohol). taA, sLtasslum. of, o! Ir - 

Waclass, 

olill" _ T'. 1ta. /' I-- WojcTak ( Illiv. I I - " 

Wililist. Af.a., Far., In. 6. 44-, 5:;( 196"); cf. CA 56, 1- 51WIll- 

Aq. ( 5 jo) vljI%. of isaily( armyl a1c.) were fractionated by sedimen- 
t. tiCn in Cylinders 40 cm. high. After 211 daYl, sal" Ples III
the win,%. were taken frons the top and tilt haitttim

rialfccl, 
K Is

was added, and transparency studied with the aid v a Pulfrich
cniminicter by using a filter ) f A... - M3 lots. The unit. of

aldehyde groups in tile Sal" Ples was deld- by the W"" lat" r
end Schudel method ( CA 13. 4011). The trianaparesICY all the
solass. was higher and the amt. ,( I adsorbed lower in samples
taken from the brittliall layer. Thu-. the end - 111d' Ylle groups in
parlio" of pvIy( vinyl ale.) in the haittoot layer jLfC,, II ore SIA". 
ctptible to reac( itim with oxidizing slibstallcCil. Wait 941 Y 1- Iuw
the polymer chains are morc straight there. Mine ' If tlla', e
differences were observed for solos. heated on a steato bAth be  
fare sedimentation. Irclia Klocako

1794

D evidence of the mechanical2totletties of poly' (vinji alcohol) 

y t a, and B. f. Aikhol?),.eV0. 

LVe
go,'. 

5 _. 

M, y,,,,, Cl I d. wj. tt,, Iwk S. S. R., Tashkent). Vysis 

k, ol, kal. Khalil. Nrolsh-a i Ahdtfikalssyl: I' lilissite, ov, 
Sb. smmi 1964. 118- 21; cf. CA 59, 14122h. The dependence of
tile locch. prijimr1h, it( Imily( vinyl ale.) ( 1) oil cross -finking in- 
Illced by % Cis in phMe sq) lvs. at I to* was studied. Graphs of
the breaking stress vs. chingation at 25' for samples con( g. 0, 

C - , 
tion, resid1. 1 ). 7, 7. 01, 17. 3. and Sand graphs of clongl

LIA C11131g. ltillv. evil breaking stress at 25 2rA) o and of the elastic. 
ity inadidusat 25" rs. the amt. ( if combined S showed t h., t cros 
linkisig of I isicrea%cil file I w_ kiiig stress and the elasticity
olvdillus wilile the clOnration di -creased, esp. at higher temps. 
The mcch. part, palrtirs are duc to the cross- Iiijkla and II I lie cryst. 
are; s of 1. Riwiagentygrutios sho- d that I with 15 - 20% corn - 
billed S, substilutiiiii; practically oil Oil groups. was fully anior- 
phous. in such samples. the mcch. properties depended Only

a Vie degree A cro.- Iinking. M. Kalfw. 
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Pollsoyarh ' to the cleterminattion of the molecular Xei!ht. C` tA

T-,-( ly a  
and I jighly Purified Materials, Klv;

irt' 
kov). Dokj. Afrod. Nauk SSSR 1580), 139(1- 2( 19(4)(Russ). 
The effect of the mal. wt. of PoIY( vivYI ale.) on UK 10averhig Of the
polarographic, max. of the 2nd order on the Cal wave was in- 
vestigat, d in IAI KCIsolus. The extentof inhibition of the max. 
bright deercased linearly when the mol. wt. increased in the range
5000- 106. When a mixt. of 2 equal fractions of lool. wts. At, and
At, were polarographed, the actual mot. wt. observed was ( All

Af,) 12. The accuracy was : E4" n. Front the calibration
curve obtained. the mol. wt. of unknown fractions was detil. 
The height of the max. of the Ist order was almost independent
of the mol. wt. of poly( vinYl . 11C.). G. Thicot

Salivation of macromolecules In binary solvents. 1. A
method for determining the number of solvatied molecules. If. 
Lange ( Deut. Kunststolf [ list., Darmstadt). Kolloid Z. 199

2). 128- 3500"). The met. - t. of Polystyrene in mixts. Of 9- 
clocasiane. x-doclaccane. as- lasexane. ad CJ -1. dctd. by light scat- 
tering was compared with the no. of solvent mole. in the adverts- 
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tion layers of the maevocrads. If a - lint dr./ de, where xi is the
Q

mole fraction at the solvent c, Impainent preferentially salivating
the njacroniols. apd r is the wt. concra. of the macronsol. suls- 
stance. then III - I V. aix,13fjj( N-.. 1x.) - ( N*,. 1.,) j, where V. 
is tile it 1. - 1. . 1 the solti,ent Ivisit., .. is the ' role fracti.., of tile
Other solvent citinpoocut, Al is the true vital. set. If the polyiner. 
mall the N' terms ars: the no. of solvate tools. in the adv.wplion
layers tit a ujacroanal. By approx... tile n- ad Call. moIs. in the
adsorptivs; layer of one polystyrene isionossier unit at 20- 70" was
14. 1 = 1= 0. 1. Thomas A. Wilson
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Uwrjnal-. bch- vk9r.. 01. 4OWviKLYI.- 41f,01101)  SZyAtaAiIc§- 
I. 

Thermal jillian, ion. kan Sht, aka, hi. aml

in,,t. * r_ h.). 21

2-34) 5M- 930964)- ...... 1 chn""" ' If 1 ly- 

jnY j . 1C.) ( 1) crystullites were studied by x -my diffraction
method from room temp. to 21000. The crystallites expand
anisottopimilY with the increaw. in temp.; the expansion coeff. 
in the direction Of the a axis is much larger than that ' If the c
axis, and that of the Is alais ( mol. directi4m) is sIvniewhat Ill,9. at
higher temp. The thermal expallsivan emit. Of the cryMialliles
changes discontinuously at - 129'. This characteristic Wills - 

corresponds to ( he 2nd order transition point of I (TY-Stallit". 
Since the temp. eceff. of 0 ( angle between the a and e axis) is
mg., I crystallites may approach orthortionstsic with the
isscx se in temp. 

Eficlad Wade . 
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Tacticityjf Kermit C. Ramey

I ) and Nathan 15. 0. (M!Zifl Refi- ing Co-, Clesmiden. Pa.)* 
J. Pt, B. 3( 1), GO- 721( iffi3)(Eng). N. M. R. studies

we e made oil poly( vinyl actrate) and its derivs. The resonance
at too mc./ see. of the a proton clecoupled Irvin the 0 protons
allows 3 comp(jorcits with the s,lme rclativc area, as thitt If thc 3
Me components. The unclemupled spectruill Of PuMvi" Yi am - 
tate) in CH,CI, consists of the a proton and the Me and 0 protein
resonances. The clecinspled a prodon resonance shows earn - 
patients at r - 5. 03, 5. 07, and 5. 10. The o proton resonance
clectlastipled. from thT a proton shows only at aLosifflet: A. A. Hilft
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Light . stabilizatialls of polyarrides by graft copolymerization. 
N
tsov.. Kbian. iv, o-_ 1,,fo, m. Nauk.- Tkhn. Zb. 1964( 4). 9- 10
Ukrain). Irradiation with uv light decreases the strength of

polyalmide fibers. When Kapron ( 1), or I giraft-coPolYmerized
with 6% or 12% polyacryinstitrile or 2vla, poly( viuyl acetate), were
irradiated for 100 hars. with 365 also uv light, their strength de- 
ucased by 18, 12, 9, and 8%, reap. Irradiation of I or Icopoly
merited fibers fast 40 lars. with uv light of 320 pan deacreased their
at,rength by 55 and 40%. resp. Craft mpollystaterization made
jpolyamid light -stable by blocking their amide tactimin. BMJW
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GrIft copolymerization of styrene onto pWXgvinyi alcohol) fibers
Impregnated with catalyst.. lou" N- L' a," a ao, I % a' a, la

kaguchi ( tluiv. Kyoto, japaul. Zf)( M).' " IN- 

5 1( ' IN" )( JaPaull- I lulfeuirli and 11- 1- trea(ed ( at IN) or 225') 
PotY( viuYl - Ic-)( D fillovis. g./ g. of fit,,) 
I v3riom; calalysts. were heal, d with tyr-ette ( I. Mg 1K. I fiber) 

in —.1led tubcs for graft - 1 Mucti. ation. Wfico Ko;t0. or
tNH0,,S,tN were used as cal; dy ts. the grafting gela, ally pro_ 
CCVdcd Slaloothly. and grafting efficiencies of were oh- 

taiteed. The glattilli: 0114illuic, were affected only figidly by
I ' Nent, 111, 0, 11Pcatalyst "" 1 10. 3 3' ll littiffl, d;' s,. 111: 711 It 0 Illc.Co) of laill"' g, tatirig alld heating

tell -Ps. With if,(), al cat.dy, t., grafliog clIj ucj_ .,, e

ally lower than - 1 p"' Wrate'. hat ca" ic" Vir, if
fa2r " "

ere
obtained 0 1. ler , bie conditions. The grailing efficit-o, jes
increased with dc" e- ing catalyst con""'.. I"' ting t . ....... 
01141 illcrea,,ing I[ A) — atents of the impregnating solus. With
arodiisol-lutyrollitlile and Dz102. gnifliog ( fill not prove" i as
soloothly as with persulfates; lite lifliciencies %ere only - 54% 
even under favorable - aditionsi, and they were affected con. 
side- hly by catalyst  ncus. and heating temps. The gmiting

a% affected only Slightly by previous beat treatment of tile fiber
when the tl,O Contents *if the impregnating soins. were high, hot
amsideratif , v affected whcrt the 11, 0 " at, ots we,, low". in ; in - 

other series of c Pts-- ( Iry I filters impregnated with cataly is
were heated with styreac- NIr011 ruixis. for grafting. The st, 
action procceded as silloothlY le, with filmrs impregnated with
catalyst sains. Gri- ftiilg took place only %liglitly when dry fibers
were heated with pure slyrene. Graft polyincrization of styrene
in emulsion onto I fibers was also investigated. High-villficiency
grafting cculd he obt. tined by using 2t7o Polyethylene gly I oleyl
ether as an emul, ifi— The grafting behavior of the I' styrene
system was genarally similat, to that of the cellulose- styrette %Ys - 
tem. with some small differences. From Poitorter Rept. 1964( 77). 
32- 3. ' I'CIINI

847S

Mee urreme ertiel- it is by theA - Qes 1,;
Ii a L.V M& tionitry probe0me = t2n

EMRO(ToXytech. Inst., Kharkov). Pribory i Tekhn. P*kspe mt. 
9( 5), 187- WI904X Russ). The app. and method ofthe station- 
ary probe are described for studies of diclee. properties of
solids and liquids, which make it timsible to follow continuously
chauges I. the temp. dependence of dicicc. properties if sub- 
stances. The parameters am- recorded antoutatically io a wide

r111.
p, - , -, cpendencc of tau A are

e, vitted, realizing mol. tiransformatinus of acetapherame and
Voly" yj acetate). , The curves are obtained at a frequency of
10` cYcWsce. 1he app. ' nay also scrre for t he invel' tigation
of t he influence of monochromatic tight oil didec. propetlics of
Substances. J. IjFj luk

9253

Structure of polybutgdiene grafted

IMF.
77- Mina Sakftr,-cfa-,_To, bio Ok., da. aud AyakoP-0110-,. Hvskajeft Kobunshi Kerrk u Kyopktu Nesapo 4, 8 1 m

1462)( japan). The structures cifypolybotadielle ( 1) and
1,

11 1

F.aftedrAltocciltdoscorimly( vinyI aIC.) wtrcdvtd. by iranatly.sis. polymerized by Y -irradiation did not contain the ci 1, 4 st'ruc- 
ture, and the ratio of the trains -1, 41 structure to the vinyl struc- 
turewas- 4. bt the casecif I grafted onto cellulose by a inutual
irradiation, the cis -1, 4 structure could not he found either. The
Moe of the tmns- 1. 4/ yin) I ratio was 1. 5- 2 for this expt. The
and. of vinyl structure increased with increassing percen graft. 
The.value of trans- 1. 4/ villod wait -, 2 -in Our case of I jil onto
poly( vinyl ale.). RCTT
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j " QU- 01 cc 14a .

r. 

L
li2k =, tljw_th10kgi_ A0U? t, on irRctional n. livaryls

a lo . 321d!,Jvll and ith. j 7T o r r vi, - N 19f; I X 11. 0. 
The following Method has been developed: 8- 12 test tubes con, 
I ining prilyiner sioln, of equal conco. are pecild. By adding to1

1 , 

lot)" different anits. of a %tibstance, in which the polymer
does not ifis- livc, tile Polymer is dividecl into 2 fractions; 8- 12
fractions of different sizes and different ay. d. p. are thus obtained
front the coned. phases. loul X- 12 fractions front the dil. phastri. 
I I the coned. Phase is a lipt. the polymer is recovered by washing
and drying the pid. The polymer from the dil. phases is gen. 
ff;dlY rejected. The fractions thus obtained are dried to const. 
wt. and their wt. fractions and intrinsic viscosities bri are dctd. 
The ay. d. p. X is calcd. by the equation [, I . 8.33 X I() X*.u. 

11926
P. Nets

D

Tjif;
l&er therjrn " to Of I V. 0. Gorbitchevaanal

an . . I la_- rr1_S4W13 Sar m 7( l), 28- 12' 
19fi5XRu,ss). A therningraphicstudy wasmade of the processes

of heating anti calling pi-ly( ethylent, terephthalate) ( 1), poly- 
rinyl ale.) ( 11). p. 1 - vcaproamide ( 111), polyncryinnittile ( IV), 

polly( tetrUflUtittlethylene) fV), and polypropylene ( VI) under dif- 
ferent conditions of synthesis and processing. Data are given
to show that with the increase of mol. wt. of I ( I
the region of phase transitions widen%, beat of crystn. clevreascs. 
and the initial temp. of the process can be lowered. The temp. 
range of transition of 11 into a viscous state depends upon the
method of prepn., apparently its." ed. with the degree of strrco 
rc laritY of the polymer trials. Tbermograms for III show
th!,"t an increase in rn l. wt. is accompanied by a dccrcn. of the
area of the peak in the melting range of polymer. i. e. hy a de- 
crease of the amt. of heat needed to destroy the initial streicture
of polymer. Independently of the method of procc%sing IV, 
it, thermograin shows a %prvad-out entiothermic effect. On
heating higlily oriented fibcm of IV. its th- mogrim shows no
rev, mble effects. thus indicating that the polymer is amorphnus. 
Healing and cooling V give,, a thcruiogram indicating absorption
and evolution of heat owing to melting and crystn. of polymer. 
Differing from other polymers, V1, owing to its st""' gila, it, 

crystallizes over a comparatively narrow temp. interval of 3- 5'. 
S. Kagarmff
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Radiation- induced graft copolymerization to poIX( vinyt akoholl. 
X. _ f- 611i , 6holl fibers
a-n;r 'so Mari3caC p rtles oA?"i' 
NIXUralla. c' 111, 1 l I  I I

cf. CA 02, 7916e. Grafting of styrene. Me methacrylate. 
acrylonitrile. and 2- inethyl- 5- virtylpyridinc, to poly( vinyl ale.) 
fibers by T -ray irradiation was carried out and the mech. prop- 
ectivs of tlw grafted fibers were dutd. The fibers used in the
exids. were: dried filters, heat-tredted fibers, and formalized

fibers. Regardless if the munrower used, the case of the grafting
is in the following order; dricd fiber > licat- treated fiber > 

formalized Fiber. In - mi: cvl s, the grafted fibers were further
sobjecud toaftee- treatinvulssuchas beat trilaituentorf ...... aliza. 

tiou. When if,, fit", were grafted with styrene or file nu, th- 
acrylatc, they bectunie inore thierinopla, tic and their elastic rc. 
coverics and beat setting prolwrtivs were improved. Fibers
grafted with 2- inethyl- S- virylpyridint: nhowvd good dycability
wliviitltvtivgr ttfgni(iiiogw:L%> 51,';,. X1. Graf, . of

stwrffu . Ig atin Ti. ititajcohp! films in. fityretle Phalut f'o

h4,.,
ter ltei i t b 16U. 37- 82. Grafting
it' s ZA 'M' , t 1. n lot the presence of water at

40*. The favorable effect of solvents is far less remarkable
0 for other org. liquids than ( or McOH. The effict of Me011

seem% to be related tit the swelling power. for the degree of %welling
ofq Im1Y( viuYI life.) fillus also bieconics appreciable first at 40". 
When the styrelic: hlvOl I ratio is varied. the rate of grafting is
highest at a higher Mc011 concri. The optimum temp. file the' 
grafting is 70* at the do rate of 1. 1 X 108 r./ hr. and 55' at t he
dol, rate of 4. 8 X 103 r./ hr., resp. From Ned. Sri. Asir. Japan
3( 4). Abte. No. MY1133- 4( 1964). TC N K

Determination of lanthionine in wool hydrollyzates. P. 
Mira and J. J. G. Dorninguez ( Dept. Textil Patronato " Joan
de la Cierva". Spaill). Buff, last. Texide France
Ill 953- W1914)( Ifir). Variens, ratthaills for dria. of
lanthioninc ( 1) by paper chromatography of wool hydrolyttites

clialmd. With u. of a 2: 1: L BuOlf/ AvOli/ 11, 0 mixt. 
as a develolvir, setin. of I and eystine ( 11) requires several da5 s. 
Oxidn. of tile hydrullyzate improrres sepn., due tit greaic" it- 
11— irt # I- M. ( dir. I tinif— id— I  ai. 
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I P. 1. 
Visys.- Chem., Moscow). J. 

l'alynaer Sca., 11. A 3k2 , 4 - 31( 1965)( Eng). Supermol. 

structures of colloidal sizes were obtained by cooling poly(vinyl
n1c.) ( 1) soins. in anhyd. HCONMcj. The shares. of these
particles drisciids on the colicn. Of soin. and on the temp. at
which the I solus. tire cooled. The glclhsal alr particles formed
are quite stable. They It" ll their structure after complete
removal olsolvent. The presence ofsniall aints. of H2O(< 11,) 
causes a redistribution of intcritiol. and intestinal. boards, as

h shown by a gradual increase of viscosity and transformation of
the soln. to a transparent thixotropic gcl. Bond redistribution
takes place rapidly UPOn healing ( list Si.iIII. tO 120". The struc- 

ture formation in I sisins. lins a great influence on the mcch. and
adhesion properties of I film'. Films prepti. frons glubulur I

solas. obtained by acktalation with succinildehyde show better

13328

0 Statist,'co. lied to film merst: grafted
it

V. B, iffz
poryMnyr.. ,!. c

Coun.). 

J. Appi. raty" Icr Set. 9( 3), " t st lt' st'_ 

cally desigiled cxPt. was " sell to Prellick tilc "" t' m` P` Vcrt' c-4
and conclitiotm f- fill aii(ai , f a watt -r -sol. film. Tbi, fitini ., al
made from an 881- Itydr(-1v i IO%v- m0I.- wt- Pi)ly( vlllyl ` dc* 

1) ( PVA -L) to which pt)ly( Et acrylatc) w.js grmts,d bv the Cc
ion technique of Islino anti K.jiZMn.Ln ( Cdl 54. I( I.Iijile). An

887.41ydrolyzed high- mol.- isit. I ( PVA -11) was hirtided with the
Craft in order to illercase the tensile strength. ' I lie Iptl. d" igi, 
included 5 different levels of Cc ion covers., of Clli: CHC0II`-t, 
and of PVA.H. The properties tested were tensile strength - 
tab tear streugth, Elmcndorf tear strength, 7. elongation at
break, modulus, rupture time in water, and solo. time in water. 

I? The e%pti. responses were submitted to statistical analysisand a
d g al computer was used to fit approx. functions ( 2nd degreei it, 
polynomials) to the data by the method of least sqs. When tile
quadratic components could not be reliably estd., linear approxi- 
mations were used. Contour surfaces were drawn for cach of the
responscs with the 3 expti. valriables as coordinates. From the
re,sults. 6 films were designed which were predicted to have over- 
all good propertim. These were prcpd. and cast both by hand
and Oil is heated drum. Generally, good agreement was obtained
between predicted and observed values and beturcert liand- and
drum -cast samples. Thus, statistical analysis perstaitted, with

Ai p min. no. of exists., the establishment of reliable estimates ofinteraction of the variables in prepa. of the film, from which a
film suitable for com. use could be designed. R. H. Locppcft
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Properties of j; rO muriuLA4 

acTMTE' lir —MeMiV
a , M

Axalliase., Se. kyn.lho Kaenshu 18. 1 H
1901)( Japan). Graft colmilynscrs ill Partially art-tylati-d I%, I%- 
vinyl 611c.) issith villyl acetate its x1v acrylatt. wrrl. 

by emullion 1 lyilicrization in ; Ill. stilti. will, K2.%() n aS ratalYst
an, will, irradiati- i. The swelling la-havior its al-ttone and d 
swellitig is, water of thest, gnift  polyint-r filieks wi-rt- exanid. hy
measuring the dimensions of and th" site,- it, the 611111, as

a function Of the I14 -gree of graftilig " I' d of AVAYI-164111- 
rhe ratio of the film dimensions it] accleale 31111 i' s wat( T itilli- 
cated that the swelling is nearly revs-rsibiv. This was : list) citit- 
firmed by the measurement ' IF tilt, clialiv $if III(' stresses ill III(' 
film during swelling. The stress it, tilt- III", is Ill' aril, prof r- 
tional to the water content of tile %,wellilig Ini' lliol", und has a
pearly lincar relaticist with the squarc rosl) t of Ihq, tilits, after the
mrsmcrsior of the filin imal the invilium. ' rite diffusion of rsics 
trust and water into the graft copolymer films wus diwilssed. 
Graft copolymers of highly acetylated poly( vi, IYI stic.) beemov

upon swelling. ' r. Okasiso

145. 
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interference refractometry of polymer solutions. E. Elbing
and A'.' G. $ 2. 27041

The specific n increincnts of Polystyrene, poly - 

vinyl chloride), pl, ly( villyl acetate), and lit, lyacrylivnitrile in
phMe. MeCO, and IIICONNU2 pi, lynter- snivent -sYstt' ttls were
measured by an interference refractorritter. The techiliQue
described permits rapid anti precise evalliation of dn/ dc anti
cliali, la.ges isle difficultici nornially a" Osciated will, itit( rfcr w
metric measurements in org. solvents. Peter Marcel flarna

Nuclear magnetic resonance spectra of' poly( methyl metbacryl. 
Ste) in solution. Il. The calibration of the infrared absorption
method and some applications to study of the polymerization
mechanism- Yoshinori Karn, HAruaki Watanabc and Atsuo
Niihinka ( Elm. Crimmun. Lab., Tokyo). 13mll. Chess. - Sae- 

Japan 37( 12). 1762- 8( 1964)( Eng); cf. CA 62, 4128b. Sterecs- 
regularity were rnadc and a statistical method

applied to an investigation of allionic polYmerizatiOn Of Me
methacrylate. Two types of catalysts were used: Rhlglir, 
with R Ft, n -lits, ss - Pr, n -Am, n- heptyl. and I' ll; and Rlhig. 
with R Ell a -Bu, iso -Pr, iso -But, I' ll, anti cychilicityl. The
polymerization ternperatures were — 78" to 154)". i'lic pro- 
portions Of syndiottictic and iscitactic triads were determined by
use of 2 pairs of binds in the it spectra of pnlYnler filmx: 106-3
and 1393 cin.-' for S triads and 749 and 757 cm. - I for I triads. 
The infrared meth,xi wits calibrated with mixts. of 2 polymers
of known stereuches". conspositilml; and the calibration was
verified by the N. M. R. method described in Part I ( I". fit.). 
An extension of the Ising model of the linear chain ( cf. Krnmers
and Wantsier, Phys. Rev. 60, 232- 62( 1941)) anti of a treatment
of polymer chains by Mi- ke and Chuy, ( CA 55, lln117d) was
clevch, pcil and applied cis interpretattilit of the c, tptI. data. 
Polymerization with R2Mg catalysts mcurs by 2 mechanisms
which yield btith mactic and stereohliwk tailymer chains. and
steri,ocliern. configurations of the polymers are rather const., 

regardii-ss of polymerization temp. and the idr, 16tY Of R. On
the other hand. polymerization with R,%[gBr pr(mluces more
isotactic polymers, the stereciregularity is ( Irpciident tin polymer- 
ization tessup.. and only a single mcchankni I% involved. 

kayinmad C. Ferguson
Properties of pralfiner solutions from the comparison of uv and

it sp0!ctra' of_poIymera_ and their. hydrogeasted monomers., Ill. 
MoTy( viiayfacetate)- ethiii acetate system.' M. T. Mayaki _isId

fmq). ' J. Poly- Sri- P11. B

3( 4). 331- 70965)( Eng). The blind of max. uv absorption of

poly( vinylamtate) and of EtOAc shiftstowards lower wavelength& 
as the concn. of the solutes in dioxane and h1t,0111 is reduced. 
The short range effect of nial. interactions for polyl vinyl acetate) 
in dicalane mid MeOlf is zero. [ it CHCI.. the abstirptittis peak

shifts to longer waveleogths for poly( vinyl acetate). ' rite ex- 

planation is found in the varying extent of stabilization ( if the
excited state of the CO group in the H- brinding and the non -H. 
bonding solvent. The absorbance of poly( vinyl acetate) is higher
than that of EtOAc, in CHCIa at the same conctis. The dif- 
ference is less marked in dioxane and lot McOH. There is
little or no difference between the CO group vibrations in the ir
of jisol vinyl acrinte) and of EtOAc. 1. C. Kogma
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oxidation of poly( Tiavi RIcOh011 hcR; Al?ft
nolle. Yves Trulh lie uild' ycafl Nit
r.in,). 
of poly(, joyl . 1c.) by Ph -Co in 1, 1  1./ vol. 110AI, - 11, 0 has
t,cen studied. When phutiva( A- rd by uv light, tile " xaJ` 
l_ d., unwily to partiil Inon— lioll I-( 5el- 11131Y Mi gn-ul" ' if
tile polymer to carborlyl groups. with redo. of he I' h. 00 to
hcrIzopinaeoll ( 1). The reartil, 11 is aceollipauictl by sub.— pti-ot
degradation of the polymer and tile furtuatim, if terloinal C0114
group,. Under the reactim, coll-fifig, 115, the Coil' Kr P' c" m- 
little munciliatIlY in lactone, rings or in illtra- 11 1 fitik.Ages, 
Aq. p" lVirlyi . 1c.) ( N) nit. 8. 8,; 6 or oull d " it b 1911

u; l:' II0Ac and approx. 3 g. 11111CO. and 1114, milt.  11 111, lted" 

wl-.11 uv at 11.,%* under N. The resulting cixrbonvI aad Coili
groups were dvtd in the oxidized PolYuler- ill" clIrt" llyl V " Ps

by trairti— will, H, NOIL. IICI - 1111 tile C0111 Vol' P' hywith Koji asul back -titration with excess alkali ( which ricludin; 
the I. ct.. e formatioll-0- The rismlity of tile 11: 11111- a lanixts- 
deem.— only slisiAly during irradiation- "" """ g

apparent in absence of 11" CO. '; light YCHO" Ing ( If tile s' '111. 
an, l pptn. occur during - lie reaction. Tile m4u. cc)" taills tile
oxidized polymer, which - e; sciad. either be stabili7atilon alial
rrinovall of impurities by extri. will, henLelle. or by rvi, rated pptn. 
wt , h acetone. The for .  lsists mainly tif I. When (, i ) 17

is n, id,,,,,/ IOU part, p,, Iyllllr was irradiated T2 furs., it 9 - e
5. 3 curbnyl and 5. 5 C0, 11 parts oxidized polYnal- 

Sirail;urly, ( it). L7 parts oxiiialll, 119) rijl( 11111VIlar, it" 311- 1111 ; 2
tit%. gave 7. 5 carbonyl and I IA C' I- kl grealtis/ iM Filrtl`  11ii/ va
twAyrict. and 11 C) IS parts oxidant. illnialiAled 1- 4) h' S gave 2.34
carlarmy! and 2. 75 COIH grlrup/ Wfli part% oxi, ii-, il j Iyu,cr, 
In A and B, the oxidized polymer was . btajit, J f - it, tile si, ln. 
after removal of the I pPt. from tilt tc lctl- lo toilt-, '""' c!'"- 

tained nott. of eboryl and CO211 gr(, ttp,, IM 1 1* ri.qi6ring
amis. of oxid-int in exc" 5 Of Lit IIh, C0 present. To , hvi;tic
the slow filtratiem, in C the oxidized polymer %.v; pptd_ dir- 11Y
from the reactiun lixt. with acetone and vurifivil by
tile excess FIh, C0 and I dissolving in the - rhe P.- iviot-ir
thus obtaimil bad considerably fewer xidi— I if - ups. indicatiog
tile effect of atm. oxidn. Lactiou, ring formativit is sla, wn by
the very slight decrease in the v, of if,, o, jdjz, d poly er, 

and by the A. ncc of free acid juven by direct alk. cstimallno -If
the oxidized p,,lymer. The yellow coloration is due to Slight
intraulol. dehydration of tile carburyl groups. with rorinati— 
of conjugated ethylene double bonds. The pn vnce of a large
no. of carbimyl group is confillned by ir spectroscopy of samples
of the oxidized polymer dispersed in K Ur pellets. F. Leartnonth

Noncompensatin otentiometric method..,Io;,. 4ejeXtiainaitioll, 

of montane
Gurvlcli.' V.` A: Balatuluill. anti A. G. 

Z.. d, i. Lob. 3IM 2&S- Q% IN;5XRuss)- The

presence of montarners chninlics th physictornech. properties of
pollyi as. A rapid method was developed for deln- 0( morio_ 
liters based on double -bond titm. with OAN Br in AcOH. The
course Of titrn. was followed directly by means (of a oliffnar" llacter
connected in tile potentiometer circuit. st. indard caltrinel and
fit electrodes were used. Before the tittri. the microarnincter
light spot wits turned down to zero by changing till- rcsi.Aftlice of
tile potentiometric wire by 2000- 30W ' The equivalcrice

point was reached when there was ,,, b: mgc in tile mictoanum" c" 

deflectiou, during I min. after achin. of I drop of Rr still'. Thu
time required for the dLtn- was 5- 10 min. and till. monoiners were
titrated in the range 0. 1- 12 mg. with a relative urr4rr ' If
The procedure is rccoulended for rictu. of following cla'al"' 15- 1
vinyl acetate (1), vinyl propionate, vinyl butYrate. vinyl stfitrate- 
vinyltoluene, vinylpyridine. styrene , a- methylstyrerit,. fi-vinYl- 
naphthalene, and acenaphthylene. In a 100ml. calibration
flask contg . 15 nit. EtOR ( or 50% AcOH for the drtn. of 1). 0. 6- 
0. 8 mi. of the compid. is placed ( solid comilds. ire weighed as atch
and the flask filed with EtOH to the mark. Then, 10 mi. of
this soln. is added to 50 lot - of an F j014 -1j, 0 mist. ( 3: 2) ( or 8076
AcOH in the case of 1) and tIjF sl, la. is titrated as above. FM
detri. of the monomer content in polymers, the weighed Satrifile" 
an dissolved in 10 nit. of 50% AcOH Ice the anaiYsis of Poly - 
vinyl acetate) or C.H. 0, Cjj,CI, for Wlytyrene and polY'- 

Itobinsa.) anal the mist. titrated nit" addis. of alf. EtOH
3'121. R. Svatek
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Infrared analysis of poly( viraI chloride)- PoIX TiR1Lji! ST%M) 
I' llglIl l; jKitrL;

j  _ 
copdLyiDnS= . 1" 7 r;.j a t mv. _ gIllia, 

T,pl, y. . 1- 1. 3714). A calibra- 

ti,sit curve w1% coll9trocled by correlatin tile alixorpticat m - 
tensity th 5. 71 g bm.d C--() stretch 9viblatill-0tothe

ciaFTe.' r— Wing , -.- t I .. i. !, Ie A th.. : h- 

crecalcif.. 

filues the hall- int." i, y hand . ut cut.-'; ( C) integrated

absorption hticu ity (/ J' = I lbrflogis 1. 11dv, where I, is wave- 
nood,criacm.- I); ( D) peaklicutill in con. lilliMthe width of tile
hand in cm. at I/ i tile Peak height; and ( F) the wt. of the paper
in,ade the band contcOn'. limb the thin inctliort and tile

KDr-disk technique were — vil. nod 10 calibration curves of tile
polyjuers were constructcd and compared. The curves ob- 

2ined withtyranD and (.' f,, r films were lin and passed through
the Origin. other types of intensity data gave curved lines. No
linear relations were found for samples prefid. as; KB, pellets. 
rhus, type H and C intensity data. are preferred. Although
samples can be prefid. quickly and casily by the KBr pressed - 
disk technique, the results from the films are more accurate. 

Scvrnour fill. Kaye
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MzLamd=_ La(.P,11134 4 n" ieszka. Nfarcinink- 
Fabianowa kUniv. floznan. A'. uk. Urtrip. 

P.— anut, Afal., Fic., Chem- No. a. 3Z" 6( 19d4' XPo1). The ay. 

mul. wt. of poly(vinyl a1c.) ( 1) leas mca urcd neplicloinetricidly
in 0. 5- 2% aq. solos. and tile influenct, tit varunis mcthod Of
trinatincrit was detd. The mol. wt. ch, pirraled oil tile "-' let'- ( If I

during linerm. of tile . In. - d varied train 3117, 0410 to 1121, 0110

for concim. Of 11. 5- IV/p. lle, img for I hir. at HW decreawd tile
uml. wt. front 6250.11) t,- H-. Rll). The natal. wl. delicizils an

lie rate Of cmiling and i filh-rent fm ? lns. Of different cmicu. 
Fractionation by fnain anA— s gave fracti, ing of tool. wt. front

a 726, 0110 W-114JR10. but grilviLition. 1 fractroilation
if. Ccutrifinuoit at liI.W10 r. p. m. for 4 lirs. decreased tile
lot. wt. f" an 307. 10) 11 tit 74. 411M. ' Compiri n of neplichinictric

data with vi— auctirlic data implies tile exiMence of aggregates
of ulacromols., detectable only by optical metharls for mol— t. 
detu. ircrut Kinzzko

16430

Properties of ol%,Jn l , qicnhol I f P V A Y itiviv,04
6M._ lhi effect of, jbi; r on Calyffrert a ion ca

pa -_ TLq-,, aTjlon- nts on

flb, f--- Xr I, ebi S, 4_irakkais7ri li?4f. 
cf. CA 57. 1106f. The effict of the

pi- lyincrization solvcut, at W* in the prrwrt of tri-n- hutYlboron
catalyst on the properties of PY. A. was studivil. WWI was
tile best solvent. Thc degree of swelling of the IIX.A. film. the I
adiiarption, the rate of ppin. ill a dimethylsulfoxifIL— atcr syMcill, 

and tile lituiling water. rt-4uWalar of the heall- l-rcabW r1herwrm of- 
fected tir-Me ladvin, rization solvvilts. Such pht, nmacna du  
PC I , I, I t!" " i"', . t, whick- agects, the Ay net 4tructurr Wthe
gLopagaLion ' Hxn_ RCTT
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The LET -dependence of the radiationIleaction-0-Poly( TiZZY) 
aCetate in SUIU601117 ' r1.g;7r ll Zkd ( Il.din- hivitner- lust. Kcrn- 
ror,ch .. lierho). V.S. Al. E- gy C,,non. NP -12303, 2M pp. 

11161). ' rite itrong effectIt of linear em-rgy transfer ( 1, 17,T) on
the behavior of poly( vioYl acetate) it, soln. ( at conens. of 15 and
19 wt. %) under the influence of ionizing radiation are described. 
The solvent was a mikt. of 78. 11i wt. (; trimethyl ester of If. I BO, 

and 21. 4 wt. % McOH. The observed effects were. at tipirs. 
independent of the (hisige, but depended wry strongly co, the sp. 
Ionization of the radiation. Radiation of higher LET. such as
4He and 7U particles, were produccil in the reaction uB + a  

Li + 411e + , by irradiation of the m4n. itself with thermal
a. The ay. LET of this radiation arn, junted to 28 e. v./ A. corre- 
spitudingtoanay. sp. ionization ofabout K(Winn pArs/ p. BY
means of x- and - y radiation the poly( vinyl acetate) was con, 
verted into a 3- climensional network, while 4FIc/' Li radiatioll
mused a mol. wt. decrease by degradation of the chief chain. 
Various reaction mIechanisms are discussed For explanation . 1

titese effects. F~ Naci. Sci. Abú,. 17( 5). Abstr. N.. 6127
1 In3). TCNO

729

Pr 8 OAPOIY Vinylra JsLepm- eritei, ' 5100LJ.4pe lyIm not In
A o '.. _.

Ac - Flo-, and Cale P. R 
er

etate- 

hA 111n.char t) 15( t), Ili _' 2 1964). - rhe pr. perti,, of

poly( vinyl ale. Y as an emukifying agent and as a protective col- 
loid were studittiL -Zet- A Llat eivadsifying cattia. 07- And of the
Ag no. permitted extabli%hownt of the characteristics of I when
applied in the emulsion potlymeri- twij of vinyl acetate ( 11). 
Go, id results in the polymerization of 11 were obtained with par- 

ti.illy hydrolyzed I wit It the following char.icterist ics; sal - no., 

10(- 145; emulsification capacity. inax. 4070 sepit. of the com- 
ponents of d 11 toudsion after 24 hrs. with a I % I soln.; surface
tension for a I% I soln. ( capillary method), max. 511 dyne / cm.; 
rIYTC . nzation dcgTLv.* K - A- Ml: Ag no. detcl. as min. amt. of

which does not p, rmit the change in color it( 10 ce yellow Ag
sol on the addn. of I cv. 33. 3% K tartrate soln.. max. 15 mg. 
Emulsion polymerization of 11 was also accomplished by using a
practically completely hydrolyzed I with a A: value of 40- 50 ( the
type of I used for fibers) with max. Ag no. of.341 mg. Two types
of partially hydrolyzed I were mmpletely to- titable for the
emulsion polymerization of 11. These were I with sa pon. no. 

80 even at K - 70- 80 and I with a high sapon. no. %uch as
150 when K - 40. The latter I showed a sudden worsening of
the emulsifying and protective colloid properties, characterized
by lnc tasing Ag no. and by poor polymerization results. 

Ni. Lapidus
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Fractionationrceu?!

1, J, kn?2IcdhoQw Flor" Butaciu Onst. 
X - 

Buc, lyr- t, Y. _F. K Rev. Ckon. ( Bucharest) 

A. rth- dfnrch-oact- i- tion- fPttIY- 
vinyl a1c.) ( 1) 1)), fractionation was established, being ba cd oin

direct extn. of the I film. The results obtained were repro- 
ducible, and the method itself was more rapid and accurate than
the indirect method I pplied to the reacrtylated 1. The I sam- 
pie was dissolved in 11, 0 at 101k ctun".. and 0. 4 m. thick At
toils ( Idl)() cm. 2) were passed through the heated ( 40") soln. to
give a thin and continuous layer of I Jacking agglomerations and
air inclusions. For improved adherence the At foils were first
perforated and then rubbed with sandpaper in 2 perpendicular
directions ( folluived by careful washing and drying). The cmted

foils were dried on a supp" t and cut into iniall bands ( 5- 50
mm.), which were folded and vacuum ( tried at 60* to con5t. wt. 
The bands were introduced into the extn. vessel ( similar to that

used by Fuchs. CA 40. 2d) and kept at the optimum temp. of
65' by a circulating -water jacket. A series of aq. PrOH solos. 
varying from 58: 42 PrOH: H2O in the Ist sn1n. to 45: 55 in the

9th and to water only in the 10th) were introduced noccessively. 
and were agitated each for 20 min. ( for 2(1110 con." of SUrfaCe
coated with I it. 1. 100 cc. aliquots of the. mixts. were applied). 
The exts. were evapd. ( sand bath) to 5- 10'- t, vni., and then trans- 
fersed to graduated flasks and dild. to 255/v of the initial vol. 
The viscosity of the exts. was detd. in an Ostwald viscorneter
25 d: 0. 02"). The concit. of the exts. was detd. by evapn. on

a sand bath until almost dry, further drying at 80* and vacuum
dryiull at 60* to const. wt., followed by weighing the residue. 
The method enabled examn. of the effects of the prepn. pinscescs

of the polymer on the mol. wt. distribution. The mot. wt. dis- 
tribution of I was improved with decreasing conversion in the
vinyl acetate polymerization, and with thermal treutment and

washing of the I. Cross-cluecking of the methocl showed that

j7cct6cully
no, degradation cir material loss occurred during the

ionations, M. Lapidut

The specific beats of pelymers in the temperature range of

Lmuteriti ( Dent. Akad. Wiss., Berlin). Plaste Kaidschuk 10
11). 648- 53( 190). An adiabatic calorimeter for measuring the

sp. heat of 4- 6- g. polymer sample; from - 150 to 180' is de- 
scribed. Sp. heat vs. temp. cisrves am shown for high- and low- 
pressure polyethylene ( 1), i. tactic polypropylene ( 11). p0y- 
amides ( 111), polystyrene ( IV). pt, ly( Xle methacrylate), puly- 
vinyl chloride) ( V), poly( vinyl aceute) ( VI). and copolvmcm. 

The following glass transitiort tempIg. were derived: IV, 4- 86* 
variatiort between different scusrccs); V, 74- 9o; VI, 39*;, vinyl

chloride -vinyl acetate copolymer, 61* ( tempered), 70a ( chilled). 

The following polymer m. ps. were derived: low- pressure 1. 130- 
3*; high- pressum 1, 111- 14% isotactic, U, 166' ( tempered). 
175' ( cluiled); III, > 200*. Olden E. Nris

Determination of polymer isophasic transition by measuring
absorption of 0 -radiation. R. Zatinetti. P. Manaresi. and '.. 
Baldi ( Soc. Montecatini, Ferrara, Italy). Chim. Ind. ( Milan) 
43( 11), 1310( 1961). The isophasic transition temp. is detd. 
by the change in the coum of the curve of ti -my ab". ption. 
The exptl. app. consists of H&CI labeled with " Cl ( 0. 71 m. e. v.) 
as 0 -ray sevarce and a Geiliff-Muell" counter with a mica window
and Ar -CI as quenching gas. Results for atactic polypropylene. 
attactic poly -l -butene, and amorphous polystyrene obtained by

the new method agree well with previous results. S. C. Cectotti
A molecular kinetic the; ary of volume and enthalpy relaxation

in the freezing point region of organic glasses. Gerold Adan, 
Philipps Univ., Marburg/ Lahn, Ger.). Kalloid-Z. 19!( 1) 

1- 8( 1964). Math. R ults cakd. by a mol. kinetic theory
developed to explain certain aftereffects noted in the f. p. regiol
in ter,ms of the relation between enthalpy and vol. relaxation
agreed quant. with results obtained with polystyrene. ' I "

I" The agreement was onl ya
r iaWitQe I and glucose. - a

original state of the sample was change([ before the

t, the aftereffects, since the change in the necessary prarocte
could not be evaluated. Thomas A. Wilson

The low-temperature transition of polymers. Michael Lorant. 

Kunsis"Iff- P1 1ic- 11( l). 5-46( 1964Xin English). An app. for
the dcot. of low glass -transition temps. is described. Low. 
temp. gasm am used as media in a dilatometric tecluvic ue. 

William A. Swarts
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blechallism, of radiation-induced-Ceialion-izLm tnome,.,,, 

S- D0-129̀. " 89 Pp-( 19'(%); cf- CI SjI L;- Ene,gy Con. ' 
SoMd. Polyethylene ( 1), 1 equill- sw" lle. with 41' 51 alfei
nactleirryl. tte ( 11) or allvi aci-ylatc ( il). ;anti I swolical with 0. 3'. 

1dial YI al' ate ( IV) weI "" each irradi.itc,l with " Co, I -ray, tip to
12 raa,, garads mI van d. C, aff het, Is up to *)Ill, owg:o.,ols. 
At d. - s to IOU nwga,, J,. a higher I fraction was ( o, n j in I
with monomer I halt in I alone. I ,) ntg. 11 gal, t higher gcl
fraction thaulcontg. IV, although IV 1.q looreclimic, co i, l illg
the lower concli. AU results follow the Flory relation. with tile
vel. swelling ratio invemely preportiooal to tile A/ a flow of
cross- Ii. k d. lirrudiation dreic. Tensile strt-iigth at 25o and" I 13 
of irradiated I " jl II was greater than that of irradiated I alone
over the entire d- range. Elongation at break of irrailia I I
with Hat Warld 1115* was lowerat all dosesthan that for a te' li. 
ated I alone. At 115*, above the m. p. fair I, the mo,juji increa e
with increasing radiation close, with greater moduli for I with 11
than for I alone. Polypropylene IV), equil- s- 41ell with 11
5-0- 5. 7%), laas irradiated with 1C. in N at 0. 07- 4. 0 tnegarad./ 

hr. for a dose range of 0. 01- 175 megarads. At 4 megarads/ hr., 
incipient g0lation occurs at 0. 03 megarad compared to go mcgirads
fair V alune. Gel formation is not significantly da, pendent Ile

close rate. In air, 233 megarads by Van da, Graliff on V antittg. 
II gavc z max. gel content ( of 59-;. indicating 0 inhibithm. The

ratio relation for V cmtg. 11 over 0. 2 M
megarads follows the Flory- Rchner equation, as does 1. For
both V and I the infinite rl Kission/ c, oss- linking ratio dotts
not change . ' ! ' h added monomer. Tim tensile , trength of V de- 
creasi,s .- n irradiation. but - ore rapidly with 0 prc. nt. Tile
deleterious effect of radiation on tile tensile PProperties is probably
due to a loss of crystallinity. Heat aging at 225* for 16- 45 I' m. 
in air and in  shows that V irr-uliated with any inonomer
has a better beat resistance than V irradiated alorm or unirrotli- 
ated. PolYisobutYlerm ( VI) normally degrades on irradiation; but
with 16% 11 ( equil.-swollen), the gel fraction formed at 4. 0
megarads/ hr. increased rapidly to about 75% at 0. 7 megalid and
then decreased. Lower dow. rates appear to be more ff,, ti,, 
than higher close rates below 0. 7 megarad. Samples a VI - 
linked with 11 and heat -aged at 180* for 7 hm. remained on - 
melted, although unimadiated or monolner- free irradiated poly- 
mer flowed. Normally degrading cellulo. acetate ( VII) 
mixed with It or III and formed a 100';, gel after 1- 3 ru, gar ds
with slight degradation after 50- 2041 megamals. Monomer in_ 
c0rP0ratcd is 16% 11 and 2570 111 after 0. 5 to 1. 0 megarad, which
is the max. liclatim close. The tensile strength of a polymer
contg. U and III increased 35--50r; after 1- 3 megarads, but VII
withoot monomer showed a decrease in strength. 
Rlc.) f j=) after swelling with MeOH/ HO/ II in

variiisl' 
tions was iffadiated to 0. 7 megazad at 0.04 megarad/ hr. by " Co. 
Without 1120, grafting occum to less than 5% at 35% 11, but with
H20 prescut almost 80'/, grafting occurs from a 15% U mi. t. 
Atconst. n, grafting ilacreasl, s with increased HIO. Extri. capts. 
indicated that trim, cross -finking occurred with 11. Increased
gelation will. lairgec aints. of li O is probably due to an enhanced
penetration of the olonouler into VILL The incipient griatm

do.,- for : 111 VIII ' y' te s is 0. 06 tglirual. Polystyrerm ( IX) was
exposed to 3 5 invgarads above a pool of 11 or 111. At 5 inega- 
rads, tile gel fractions wcm .51% with III'_ III incorporated and
611,,; ill, 226' l, 11 hworilorated. IX alone equities 45 iaeg.. ds
for a fio'; gel. Nylon 66 ( X) could not be satisfactorily swollen
with monoinemalorm, even at 55*. X swollen with 1: 3 McOH/ 
III or divinylbelowne ( XI) and irradiated to 3 megarads at 0. 04- 

0. 08 Tuegarad/ hr- gave 6. 8/;, IU hacorp,)rated with 27% gel and
12%. XI incorporated with 251` gel. Tim addia. of HIO to tile

swelling-soln. increases swelling, does not affect III incorporated
by irradiation, and causes a slight increase in gel formation. 
The adain. of an -cresol to tile swelling win. increases swelling, 
causes a slight increase in U incorporated by radiation, and de- 
creases the attit. of gel formed. The adrtn. of HCO2H to the

swelling Solo. caused a slight decrealse in swelling. gel formation, 
and U incorporated. Irradiation of the monalmer- swollen I
above 50 tnegarads does not significantly increase gelation. 33
reference,s. Raymond W. Anielo
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V1. Ralliatict a

in a u

WN., W ll". M " IM" . 11c lue., I f" t irradiation of de- 

actaltil and acrated act. R -Ins. of poly( vityl laic.). %- st ms ce 

laining thiourea. McCOEt. F.tOH. FeSO, + 0AN HSO., C. 50.. 
or k lir were e' l id. in detail. ' I' he- alklitiare, ma0ified tile rate

of r liukiog as well a, the ' legir." latio. if poly C' s. oil the
contrary. Illeoll. XS0,. or N.&CI alid not have any appreciable
effect oil padviner reactions,. illhough their concia. was fairly high
co, up- ed ill, that of tile r c, aahlitme,l. Thevanion, cfFects
of mlditi could lie explair,ed otainly in terms of recoutbination
proce- e, and radical trinsfer in the case all org. lulditives and
electron tran4cr in ( lie caseof inorg. additives. Ilmoun. no. of
ailditivetook, lwriiiiti itim,ly,oi", Iu, l. rc( luiredto affect the cr 
linking was WINK ( thion, ca). 14. 27 ( FeNth + OAX 0, 5
C.""). 3 01cCOF.u. ill I K130. " it 17 ( FtOI0. Ad-, aalc; 

J, of the mechanislan of radiati,at prota,ction and tor m- % at - 

2606

Effect of
Z_ _ P it ( 01 9? 3* dr

dVboNX-Utdre d

MCI 146- 11. 1 y treh. lost., Troy. N. Y.). J. Cl- Phyl. 41
1). 47- 50( 1964). By using a diamond- ativil pressure evil, the

infrared spectra of oxalic acid, poly vino 1c. nylon fl -6. andcri l04 % t!mr mat p " !' . ) latel. - cre ob- 

tained. Stuadiet; on 2 of the pressure- induccal changes, ( 1) the
shift to lower freciarencies of tile It -bonded Oil and NH sta" Claing
bands, and ( 2) tile intensity changes of the 2 CH, stretching
bands - are reported- RCJQ

3218

infr tgd I meMinjim-li e Aorxe- and j:nzn* 
rgv ter. -Stuart D. ow, naDon:xagift, ' U I Rkhard

Virginia 11olytech. Inst., Blackibur ). J. Appl. 
P. 1y.' e, ,;,. a. a( M. 1: 437- 61( 1914). Samples of lo. - d. and

high4l. 1, olyethyleue, nylon 66, polyisobutylene, polypropylene, 
polystyri,ne. poly( vinyl chloride). a vinylidene chlorida- vinyl
chloride copolymer, and , I vin I ; ta I V. re - a.! d., byj I we

inframl spectroscopy ge. All were in Int
form except PallyisalbaltylCIM, Which Wall in a Cel. soln. Wave- 
length assignownts were made fair CH2, NH, CO, OH; Me. CH. 
HO,. and CH,: CH groups. R. Beast. i' i- 
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Cross- linl-,,p#_ of I I 1 -
1

a Iii;.hL-8tnSUVe L9I1-% 1 rLX, plc 
13%- Mli"W. Themcch : 1 4 tht, light-ha, dening effects in
poly( vinyl a1c.) ( 1) cc-ntg. thc / nCl: double suit of tetrazolized i, 
dianilidine. anti the Il. to.101log effects on I [ If alnille- clCric' M di- 
azomucti and tetrazonium salts were investigated. Tetraviniton
sailts , ith 2 di" w6uni group% on each mol. hall a better harden - 
Ing effect on I than diazonoon wits. Tetrazonium suits, under
ulLraviolet radiation. form Ph ether bonds with the Off gnmiss ( I( 
1. 1). V. ..-kadc- 

Ileversible discoloration reaction of poly( vinyl alcohol Lin yat
Makoto' Sitiraisiti Mura, hiki
Kvb. nshi Kag. k. 19, 508 -602( 1962). Aq. solus. of pely( vinyl
a1c.) ( 1) derived by alk. methanoly- of poly( vinyl aceratc) ( 11) 
polymerized in the presence , f aldo- le showed a reversible
color change with the change of pil, i. e., yellow-brown in alk. 
and colorless in acid win. However, I derived from 11 polyin- 
erized in the presence of 161e: CO was colorless. even in the alk. 

rate. Front the resemblance of the ultraviolet ahsorption
pectrurn between the former I and 2. 4- itexadivisal, it is considered

that the tautomeric kcto-enol isamerization of the terminal

curborcyll group is the cause of the above coior change. 
Eitchi Wada

Degradation- oLpoly(.i pyLalcohol) jn_hot. aqueous alkali solu. 
gcnf - 11akoto- Shiraislo' Zind Nlastkazu NUGwootolKur- hiki
Rayon Co.. Okayama. Japan). K. b,- ht K. gctku 19( 212). 
722- 7( 1962). Poly( vinyl a1c.) ( 1) was heated in aq. NaOH soln. 
in air and the change in caurbonyl content was observed. The
increase ( oo) in IheC: 0cuutcnt( moJc % referred tothe monomer) 
is given by a 0 - a) + C. where at, C, and a are the observed

can,,. . is the fraction of the C. 0 group which participates, in
the cleavage of the p. 1yonr. . = 11. 5. 0. 75. OJI7, and UXI ;it

4500

0smornem w
Wore - 7 we,, iliteli. Funny Boyli- Kiwenoki (C N;- k.S, 

ZIT& uc- rr ir,.
F . 

C-ompi. R, nd. 258( 17), 4274- 7( 1964). The
mcirnetric method with a nonselective membrane ( CA S7, 

Wcmf) was used to det. the mol. wts. of fractions of poly(vinyl. 
pyrrolklicione) anti nolv( villgl gle ) of the order of 6, 000 to 13, 000
units. Alex Stassinopoulos

4502

e $ tWit . n' 1", ac w ojetak an ! b'MMn, erZV1t( 

i' ewics: Univ., Poznan, Poland). I'mmol. TIM -11i. P1zYiQ- 

cid ,! a k, ilydiruil %jai.-Prxyrod.,, Pracc Komisii Afat-- P- Yrcld
lo. -,I, X U20% 2). in continua ion of earlier work ( CA 55
17 1610). the reactivity of 2 fractions of a 5, r aq. saill. OF Poly

4507

alcoha, wi%. chromiracjcL, Yves
an vinry; per. phys. Chim, Paris). f ` 43E I

d tin
If

u
Trt '

co

Compl. Rend. 2580j). 4' 67- 70( 1964). POIY( viIIY1 4IC-) was

partially oxidized by 0. 207 4 Cr,0`,-- ( 0. 1- 4). 3 equiv. per molle- 

If Cr- * was PPt( I - with a base. Themet unit) in 3Af H2SO4 an; 
and 205- TZ5 HIM. " 0* of C: C

soln. absorbed at 325, 270 P. Theand Co groups were dctd. 6y HBr and N1120H. HCI. rLM
anal results indicate the existence of double bonds conjugated to
cari; nyl groups. The probable mechanism is Oxidic, 114 CH20H
to co, followed by intramol. dehydration and further rupture
of double bonds in excess oxidant. 

Alex Sta" OlOP011ia" 
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1. Noc. 7( 2). Iff, -, f
11, N Mill an. T- 1- at I

temp. increase of I */ min. The rate of wt. decrense vs. temp. 
plot, together will, tile thrratogratus were used to classify the
pitlyiners into 3 types. Polystyrene, poly( Me methalrylate), 
aml a,, tal r  in, ( type 1) del- lyinerize mainly into their ninno- 
akcr% liver it hort interval of temp. poly( vlayl chloride). I

W L 4, nylo"', polywethan" and Poly. f, 

14, 
2 tells 1jjLKLaI,.) and diene poly ers

type 111) d . ...... p. Over ci 07= 1 wader range Of temp. due to
the varions i- gular chain sei oon am[ side-ellairs splittings as

well as depolyinerization to momuners. Generally, polyconden- 
satitin I.,olyine" ire morc, table toward heat than addn. poly- 
tner%, and polymers wills at, )",at ic TIMIci Show good thermal

b "" llil ity. 1), ectlapil. or lxilyua s with tertiary C atoms, such m
polystyrene or polypropylene and acetal m%ins. starts at lower
tenip. in air than in N ( by  5W). 11. Identification 44 polymer

pyrolysis products by gas chromatography. Ibid. 10C, 14. 
The pyruly%is pmclucts of vuriou polyinen at 4,50* were analyzed
by gas chromatography with bis( 2-ethyllsexyl) sebacate, sill. 

Oil, s ifica, gel, and ictractitylene glycol di -Me ether columns; 
the latter were C p. Useful in the analysis of gaseous hydr- ar- 
hons ( CA 61. ; 11-, f). Preliminary results of the detn. of the
mcchallign of polymer pyrolysis am reported anti patterns of
polymer pyrolysis are cli.—-( L W. Identificialion of g" 

S787

Slums in vinyl alcohol solutjons p. 1. Zubo. poly.LSPSC's- 
N

E. * qj,i,- Iuld- L- A. § ukba, e,. ( lost- riys.-Caon., tos - 

cow). Vysdomolekul. Sordin. 60), 811- 17( 1964); cf. CA 52, 
16786b. Conditions I" the coiling 01 the Poly( vi" yl alc* ) ( 1) 
MaCTOMOIS. were developed. The viscosity Of act. SO105, of 1
mol. wt. 31, 000and2.96% AcOgroups) decreased with increasing

temp . from 5 to 95* for the comos. 1. 25- 160 g./ I rhe mucd, 
fsains. easily formed gels. Reaction Of I in 5- 9` xolus, with
HCHO ( 4- 10%) in till I' ll" Of H, SO, ( 0.2 -W; I at 20 - PA '* I
incm:,-,,cd tI, v virosilY ' If It"' " I' ll " f 1 f"" ? .. ... ... 

oil, sabsequent mind decrease citter the loss Of saly. by the
macromols. The increase in viscosity was clue to stiffeating of

he macruirsols. by th, introduced 6- alembered rings. Substitu- 
ti,,,, of Of I groups by HCHO did not lead it) calling into spheres. 
Ali elastic gel network was forated by maetims, of 1 ( 0. 125- 40:) 
will, ri. 061; occiouldchyde ( 11) in the p— ce of H' SO4 ( 0- 1- 

0. 5%) at 20*. I) ne to the stable cross- links formed when the
oa, u. of I was z!: the n" work was %table when heated an a

steam bath. ATconcus. of 1 < 0. 5a,; instead of network faccuu, 
tion, coiling into spherm took Place Ke to tile formation of local
intraniol. bonds. The i,. o, iti, s of the resulting transparent

were similar for all cennens. of I when IG -15% Off groups
were cconverted to acetals. When 30"lo a( the OH groups were
substituted by 11 pptil. necusecd. Coiling of I into spheres
OercUrmd as Well Without a client. reaction all whin. of HCONMes
HI) to the o. saill. of 1. when the calico- of III was k80%, 

The rate of cotiling was highly dependent on temp. and concn. 
of 111. The gels were opaque and tile netwivic was unstable, 
F paren, glol la, soll". - 11 fill" I' ll in If,O-free III by rapid
cOolin, to 111 ; 1( 1-, and the taaspm,eacy was stable by cvapa- 

1 4% soln. wits ob(ained front a 0. 517, milu.) and by Inaling to
149)". * 11* transformation into opaque gel% occurred at 120' 
and was sintilar to the denaturation of proteins; it is believed
due to the transformation of local intramol. bonds into intermol. 
bonds. The cernpri. of thc' binary mist. of I and III also affected
the magnitude Of the ultimate internal stress in coatings from
I solos. The films from the globular solos. of I were very Un- 
stable; an evaim. of the solvent in iticuo they formed a powder. 

M. Kalfus
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Dila as, 

M n In! 

I' a( tate Slaor';-1. 1hLn

MIgh Umtata, Compals., Acad. Sci. U. S.S. W. Lenin- 
grad). Fiz. Trerd. Tela 6( 3), 8S8- 93 1964). Riblions 0. 1
rum. thick made from polystyrene ( 1) of ritol. wt. 71K1,( K) 0 and

from poly(vinyl ac" ate) ( II) of mot. wt. W, wcm suspended in
the measuring device, and their length was measured with in
accuracy of 0. 0034'. Vol. changes were studied on cylindrical

speciminas from block polymers 3 min. in diam. in fig. Alt
measurements were carried out after licating for 15- 30 min. 
above the glass transition temp.( Os) in order to emse the effect
of the previous thermal history of the sample. The thermal
dilation of amorphous conniads. at the temp. 0 > #. corresponds

to vol. changes due to the increase of nitermial. distaxaces as well

as to their mutual spacing. The kink in the curves occur, when
the rate of packing falls. The activation energy of this process
is 400 for 1, and 300 kcal./ mole for 11, resp. Thecurvesobtained
on heating differ from the cooling curves, the difference being
dependent on the rate of temp. changes. The comparison of
dilaicametricand calorimetric data indicatesa near analogy betw ecta
the changes in sp. vol. and the changes in erithallay or sp. heat
of amorphous compels. The activ atican energy cannot be ex- 
plained based on relaxation procesaw* only. 36 references. 

5793 -
V-. Zvonar

The phase state of I C ' I Icoholl M. 1. Besson. v .. adA. lF. fZudaE U'F-" 7t--:7SYcfd UP;'Z6(5)- ti333- 42( lgc4). Trans- 

formations in poly( vinyl ale.) films were investig.4ted by measur- 
ing variations in d.. elastic modulus, birefringent structures
visible in  anieraiscol:e. and x- ray diagrams asaluxactitan
A Ist order ansitiontsfound. olalc-)is c s

11W.
4- 4fmT[ an. 232 - 

SM2

Reaction Of iodine. with-partiaUy- saponitied-poly( vLnyL-accmtc4. 
S& R' TE_r hi; Chiyok. " IN. k. n., and Tialcubiloo Man. y. ans. 
High Polymer Chem. Ind. Neyagawa, Osaka, japim). Kobus- 

shn Kagaku 20( 217). 303- 11( 1963)- Dii. aq. stalits. of partially
saponal. poly(vinyl acetate) ( I) obtained by the ordinary alkali
method turn red on treatment with iodine, as does undissolved L
Dil. wins. of partially amtvlated poly( vinyl ate.) ( 11) prepal. from
AcOH and fully sapond. 11 in homogeneous system do not turn
red with iodine, even if both Ac contents are equal. infrared
absorption spectra arid the water soly. of partially sapd. I films
are studied. The coloring was caused by maldistribaited groups
of residual Ac in the polymer chain.  Ttrer mlatibra- betviienl

and- veraups of resicrEal A in the partiaj!Xj
sapond. 1 6 elucidated. I — rilchi Wula

Nitration gyol)tyinyj ilcoluall). A. E. Akopyan, M. B. 

OrMIMT". 1* tiicL, Izhyan, atidifM. Belyaeva. In. Aka. 
Nauk Arm. SSR, Khim. Nataki 17( t), 103- 60964). Nitration

of poly( vinyl ale.) ( 1) with the max. yield and safety is deschbed. 
To fuming HNOa contg. 1- 10% HzSO4 was added powd. I in
the ratio 1: 25 at - 5 to + 10* under N. The reaction mixt. 
was kept 1 hr. and the poly( vinyl nitrate) pptd. with HIO. 
The presence of HIS04 increased the yield of the poly( vinyl
nitrate) to 92- 3% and the N content to 16- 16. 30/c against a
cotitegit( i( 13. h. intlicab. meofll2SO4. N. Charmandarian

The synthesis of the aster of polylviiy.1 alcohol) and dibutyl- 
aiial _P. Tj&rfu _-Tjs6k5_)aioTek_Ur. 

STJ1n7% 5), 934- 9( 1964). Poly( vinyl ale.) ( I) of mot. wt. 

48,( M, cojltg. 1. 62 mot. % residual OAc, was treated with Bui, 
BCI in pyridine. HCONMet. " Me2SO. I was initially made
more reactive either by swelling in a mixt. of 90% 1 + 10% HTO
for 2 days followed by repeated treatment with dry pyridine at
room temp. or by heating at 100* for 4 has. In HCONMe,, 
the mixt. with I was ISt heated to 100*. In MeSO, I dissolved
in 30 min. at Xt-%)* giving a clea.r soln. stable at room temp. 
The BU2BCI: I ratio was varied between 1: 1 and 4: 1, the mac - 

tion temp. was 80 or 100", and the duration 2- 48 lars. Reac- 
tion rate increased with increasing Bu2BCI: l ratio and with in- 
creasing polarity of solvent ( MczSO > HCONMes > pyridine). 
The max. observed esterification was 50% of theoretical. The
esttrs are instal. in water, but dissolve on heating in pyridinc, 
HCONW2, or Me,aSO. They we not hydrolyzed by boiling
water. About 20- 35 j of the OH groups of I must be esterified
to achieve wily. in pyridine, HCONMes, arid MeISO. At 50% 
esterification the polymer is also wt. in beturyl ate. The glass

temp. decreases front 80* for I to 27* for a polymer with 50% 
esterification. The rate of esterification is greater when Sur
DOH or PbaaDOH is used than when BuBCI is the esterifying
Milent. C. H. Fuchismazi- 
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The effects of -r-rays_Sn St

Orecs
in aque us o tj n. 

noU- uo - 5- y;rapy L_ aqueFussofi 10o
G ice - Of-Olygen."' Akira Matsumoto ( rokyo- MeMPLf

20(216), 268- 74( 1963). The ancils. 

of poly(vinyl ale.) ( 1) in aq. win. are randoinly degraded by
nays when mixed with 0. If the amt. of 0 is small, cartass- 

linking occurs. G -values for amain chain scission are 0. 9, 0.6
and become larger at higher dose rate and conen. By the
addn. of 10- 2 mole/ I. Hj0y. G values for the degradation betcame
4 times as large as the original values. Main chain scission

occurs predominantly at the 1, 2 -diol linkage, partially at the
other structures. G values for the productiola of carbonyl
groups in I tire about 2. When the sample. are kept at I00* 
for a few min. after irradiation, the G value is reduced to 1. 
Since the increase in no. of cartionyl gTinfps produced by -y- ray
irradiation is larger than that of main chain scission, the carbonyl
groups produced are of ketone type in the main chain. 
y _

ad4tion_ol_a i q _ solutLoLru;_ oLThe viscmity of the win. samence t - 
PI oxygerk. lbid" 275- 81. 

iWc_reaieT6t_a irradiation. The ctit. caancn. for get formation is
0. 17 g./ IQO mi. or less. The crit. irradiation dose fair gcIation
decreases linearly with the I concn. Frain the crit. ccancn.. the
radius of a I mot. of degree of pcaly rization 1500 is calcal. to be
200 A.' or more in act. soln. In the presence of EtOH, FtNHI, 
ditaxame, and phenol, gel formation is inhibited anti the scissim
of the main chain occurs. In the I mols. irradiated in the

et=

of E NHt, the fragments of combined EtNH, am
by the dinitrofluorobeiizene addra. reaction. The vis- 

cosity decreitses when aq. I wins. are irradiated at a rotten. 
below 0. 17 g./ 100 ml.,' but in this phenomenon main -chain scis- 
sion is not responsible. Salts such" KCI, AI( NO.) a, and CuSO4
and acid react for salting I out of win. but such basic salts as
NatCO3, NasHPO4, and NaOH do not. The formation of
spherical mitrogel is confirmed by light scattering measurements. 
Alk. wins. irradiated with high doses become yellowish. Two

weak absorption bands am observed at 240 and 290 mg which
may correspond to. CH: CHCO arid ( CH: CH) ICO. 

Efichi-Wada

S% 7

Mpntraction-of poly(vitayl, cialital I films in aqueous media. 
I ITime' Nogaichl and j . en _. si _- U- - TAGA, a

al_

aa - - C- KC3 aV. rang FF. caf alliforrai. 
Cenice, San Franciwo). J. Pkys. Chem. 68( 6), IW3- 11( 1964). 

A reversible contritetion of poly( vinyl ale.) ( 1) film was observed
in aq. NaCI and KF solos. The relative length of the polymer
strip changed linearly with salt camera. up to 5M. Theeffectivas
independent of pH in the range 2- 11. 5. Sucrosecauseclasimilar
contraction. The shrinkage was attributed to osmotic contrac- 
tion; osmotic pressure in the solvent caused the HtO of hydration
to diffuse out of the polymer. In contrast. LiBr. CaCit, bfgCli. 
and CuCl2 cause swelling in 1. the latter irreversibly. The diva - 
tent cations and LiBr penetrate the film, probably break up the
cryst. regions, and expand the polymer. Salts of the 2nd group
are mi. in ale., while those of the former are only slightly wt. in
alc_ The diffearent behavior of I with different salts is related to
the affinity between the OH $Toups of I and these salts. Ifilmis
elongated in urea. and guanidine hydrochloride, the latter being a
mom effective dispersanx agent. A. Foxtm
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Structure of poly( winyt alcoho!). films as influerkc!nphe mecb, 
aniniii-a theic., roiyot rii, X, Is. . . 

Ijd M C - % 41. Auld. Monk SSSR IW3), (W,2- 3
weil). The stsperinol. structure ( if high-ii,44- wt. pulytours. 

such at, p4dyt vill) I ale.) filiso, ( 1). was studied by infrared spsv- 
dming their pyrolysis. The I w,;, e p" pd. 

fr 44,;, aq, - i- with tile adtill. of o. IN 11, SO., used as a
catalyst during dehydrations until a pill of 2. 25 % as obtained. 
Therntai trcatment at U41" was carried out in an ntin. of airl
inroared  rc perfortned on a double -brain, in- 
stroin" t. The ort, iltmi, ii of fiblis was Achieved by 3 -fold
Zt". tttong . [ it the pyroly, i% of oriented nod ownriented 1. 
dvl,,- drati4, n takes pLice with the formation of conpigated double

Is, in. if which jo,, ea, c, with the pyr. lybis time; as a
r ilt of increasing intensity of the abs. bands corresi- nding to
d, ohic bond, at .1p)(10, 1670 - 1580, and INJO cm. - I, thcro, occura
all intensity decica, s, oif the ahs. bands of the original film de 
pending oil the cleavage 4A IlsO mals. from the polymer chain. 
Only the abs. hatid at 1141 cm. - 1 of oriented I behaves anism- 
alously; tile iotvktr%. reinains lmctim- practically coust. 
and t bell decrca, cs h, rp ly to slid its complete disappearance. In
the pyrolysis of t ic,, t. 1 films, the intensity of thi hand be- 

tdccrva e at once. These expts. indicate th,! its oriented

O"ter structural F matiosis are pyrolyzed fif L i' d that
Wyrolysi% of 3- sloress, i- ial-order surface films. le-wo; 4 t, i film
ansorphizzition, take, place only after their de, tructioti, ai evi- 
denced by the disappearance of the 1141 ctn.- I bantl aist by
diffusional reflexes on x- ray photographs. P  lysio , f I is thus
a sentsitive indicator in differentiating divCt%c 0' i.- st, ' if a
supermall.- structure. 

6250

1 cohov, polycal, haracteristica oí . 2.1Y , nyj- 
ctby ene. an 0,

i '
al - D. Babist.. id d spo ytiro y el¡ 

V. 1. Fed. roata. .. d V. A. Shebirsicaya. Tistirsibol. Nin;ykh
Prom. Kki»i. Veskehesir No. S. 136- 49( 1963). Repeated en- 

terogatistrie (: Wi times) administrati,ssis oí 51X) mg. lkg. dositis oí
aloi h~ abola , ¡ y siigl, l re, cridole rsin, timi. l

7106

Effect of iniiiitors and phase state of acetaidebLde on- tilie
hlrn-n7c-.17-(— qt7t-uIT6'Tr e- r-n-qtl-ro—mdFec-ules formed. during- lip

0 is usis , , i " T. A Pi, cnki;,- A.__A. Pana- ation to ZF. 7 1, P it, I A. Kasgin. Viski. Akad. Xisuk
R . 156( 31, of Act[ - as

initiutcd by \ a Or hIg and car.ricil -, t it, tile ery,,t., 2morpholils, 
aitti liquid state. Cryst. AcH yicilled 40ri of a polymer. thl
infrared spectrum ( if whicl was sinii at to that of the usual poly, 
acttaldchyde laut dismict: into, that of polymers obtained by

It.wasinsel. 

in rileol Ine ?.lc.CO. ' rile - ray cxa "ka. indictitcii stereorcgular
cry%t. polymer. ' rile .\ ell obtained hy simultaneous

lcusatioei of Act I and , lot , Na or Nig oil it surface couled to
mv list list crystallize tip to - 123. 5* ( iii. p. of AcH) anti did

out p"' Y'"' rze " - "' ` , lose it) njill. t1cating above - 113. 5" 
ole - 11 - 1 yici& d a. I lynict, sell. in water, 

t it., infrared spectra differed from
pill Vill ' I . '. ag). At hs. er

ct, nells. ( it the ittitiaturs ( 11. 1 - If, r , anti, rpilius AcH hvilan to
crystallize sit - l3oo its - and when licatell to - 130* for 10
min. fortned pillyacetalds, 11% ilk'. 0. Eisner

7120

The rheolpilicaUffic-411of solvate-sbeaths-PR-PMYL"i!'Yi- al; khoI
j;n, wxcueous iolution- and its relation to molecullar_w ijkt- 

E; g n wr, ellse I "e

Rh, oi. , Art. 3(2). 92 , NI' lli,301 Cteen- 10- Collette visemnctrY
in the temp. range 20- 5t)" ( if jj)e/ 0 Act. soIns. of poly( vinyi ale.) 
fractions of mol. wt. MOW. 95,00(). and IM.000 revealed the
existence of a solvate layer. Limiting viscosity ties. decreased, 
with increase in temp. The temp. dependence corresponded to
energies of viseosas flow reaching 6. 2 kcal. at high meters. 

Raymond R. Myers
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Cbromiclacidl-oxidation-of _ 11alcohol). VvesTnidelle
1*11C! inand' iZ,lot NtTILub: Chim.- I Conspit. Rend. 

2SS( 19). 45A2 4( 11161); cf. ibid. . 121; 7 70. Voly( vinyl a1c.) 
1) via.' asillized by Adding Cs-O' dis lved ill IICI, [ I' VIC)" 111SO.. 

H004, or ItOAc tesan act. soln. ( if I at nsoin tvnip. and nnd, r N
forseverallir%. Titeatist.(, fOcqttiv..( r) iwr4.lg. lvaricelfrt)m
0. 373 to 1. 088. The addn. if NAM I to pH 3 piled. the solidified
I except where, HOAc, was used. The effect (. I the acids in rie- 

clueing the sp. Viscosity of I At CqLl; il VAIll" of r was in the order: 
IJCI04 > JICI > 111110j > lf.W4 > HOAc. The conjugated

uns,stn. measured by ultraviolet absorption did not incrca. 
regularly with increasingr. T) egra( lati, en,,( Iishyclt;iitimpture

dehydration ( in 11, PO., 11, S0s, or HOAc), with the list process
being more degratlative for a given r. R. Bostwick

7130

Radiation eftpt on ocislymer bi r sgstpintsY . 
Furnio Koba

R, t .... . 11 ritnit.. Nippoor Issit,,pei ko.,Vtya , at"' i aziaki,' ;, it I ' er

Kaigi Ilobitrishu 4, : 173- 7( 1961). Radicals on adjacent poklyiner

I chains, formed by high- energy radiation, are capable of coin - hissing to give crosslitil,%. [ it the presence of a 2nd, cosinpatible

polyincr, the radical sit" serve : in junction points of cross- 
linking to give ses- called " co -cross- linking. An attioupt was
made to produce co-criels- linking by using -y and ultraviolet rays. 
roly( Me methacry-late)- pilly(vinyl acetate) and nylon 6 -poly - 
vinyl Me.) are selected. The tatter was able to mix hornogene- 

ously with 11CO211 as a solvent. but in this case poly( vinyl a1c.) 
was converted into poly( vinyl formate). From Moot. Sci. 

Asir. 17( 18), Ab, tr, '.No. 299!!3( 1963). TCNG

Selectivity in rad iation- induced scission cd_jsoIY( 3dn3L1AlcohoI# 
Vjotikz llira ǹ, a,_td kyao' Ametiti i-( U i,;.- T(ikio)- Nippon

I Isotope Kii 11oburshu 4, 361- 70( 1961). PVA is fractured

under the influence of ionizing radiation at rnona temp. in the
st, tid state. The degree of polymerization of irradiated PVA
decreases with radiation dose. Islost of the main chain of the
usisal PVA consists of 2 types of bonds—the 1, 3 -glycol type and
th! 1, 2-glyclat type. A certain selectivity in radiation- induced
scission of these types of bonds occurs in PVA. The results
show -that, within expti. error, only special types of bond can be
fractured selectively. From Nucl. Sci. Absor. 17( 18). Abide. 
N.. 299-11( IMM TC NG

Irradiation effects on " Iyethylene. Sanyo Hari, Sbozo lida. 
Hiroshi Salsaiiii, and Tosittaki Adachi ( Govt. Ind. Res. Inst., 
Nagoya, Japan). Nippox Isotope Kaigi Hoblit 4, 386- 90

1960. Croem- linking and decompts. are produced by the
irradn. of polyethylene. The phys. Innaperties of irradiated
polyethylene were studied. From Nuct. Sci. Abstr. 17( 18), 
Abstr. No. 29927( 19113). TCNG

Radiation_effecLs- on- high-polymers-boigh-dosage iqadiatiol
w I - MitsuruKoike,- Kazuo- N'Agsislis, ifV,7 gys7 XkiWii5-Danno, 
li.'N':. aYa 3 Inoue. Nipp— Isjolope Kaigi Hisburishis 4, 361.1,- 4

1961). In order to study radiation effects of 1-mys with high
dose poly( vinXI ale.). polyethylene, and pol)( tstrafluorcs- 

sethyiCne)- weeeirradiated with > 109 r. by using a OCo source. 
The samples were irradiated in air mr in vacuum at twill temp. 
ind low or high temp. Results of gas analysis, sol. fraction
detts.. kind differential thermal analysis of irradiated specinsens
are presented. Front Nuct. Sci. Abstr. 17( 18). Abstr. No. 
M)'.) 1! 1( ultia). TCNC. 

Irradiation effects on polymer blends. Sanyo 11" i, Shazo
ii Itirsishi Sakaini, And Toshiaki Adachi ( C vt. Ind. Res. 

anst., Nagoya, Japan). Nippon Isotope Kaigi Hobunshu 4, 

37a-3( 1961). The cross- linking and block or graft copsolymcriza, 
tion by iffadiation in polymer blends was discussed, in an attempt
to achieve homogeneous blending. Polymer blends of high - 
and low -cl. polyethylene, obtained by mech. and chem. methods, 
were - y- irradiated. The sp. heat -temp. relation and other
characteristics of this systean were measaired. From Arucl
Set. Absir. 17( 18), Abstr. No. 29922( IW). TCNG

Radiation- induced reactions in swollen polymers. Zoila

Reyes. U.S. Atomic Energy Comm. SRI A- 120, 36 pp.( 1963). 
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Polvf vin at ositionA `; victa Ithniliatoce ( hy
i — 4- % D4? . C'; . ....... 116'. 17172-.11. 1 ( CI. C1414h. june 11. Wl; 

I aI , Appl. Oct. 24. 1! 0, 5. i; 2 lip. Granular. notolusty, easily
I I 4)- il, lioly( ioyl Ar.) c. nol' o'. con1g. I' lasticiers, Such 4" 
glycerol it cilkylen, gly,14. a- prepil. Gcorgt, S. (, car III

7761

The befiavior and streaming bireftongenc 0

did L,Iyi - fy-, Tia  I- 74 at,. at iu_watcL_ In' h

rT K,41. td-Z. 196( LI), Voly( in) l at,.) if

mi. wt. 20,( gX)_' 50,( XXI, pripil. froin the acetate by 6tltvr acid
or ba.ic hydrolysis. with acctate content of I- I 1. 5k; , shouc, l
aninualous lic-haviter of the , arvaining hirefrinKvoce at ` 24) Oil)' 
and It) wt. `, I concri. that was onoimtc t uith larger. rather— 
stable aggregate.%. which disapp—rcki al— v - 111'. An,, thrr

aggregation process caused by weaker energy of aggregation
gave rise to nark- Newtoniail flow of the iolns. favored by the
presence of ions il, the wins. Tlkouws A. WiWin

3428

Ultr. s I d b t. f -.a e( i a solutions of

poly" 

a

aido Univ., Sop - 

0C' 

45NN55,' Kubota ( Hokk
par.). Ball. Ck,,.. S- Japan 37( 4).. W -W( 10"). The oil,. - 

sonic velocity and at llrption of completely sapoud. pody( virkyl
ale.) ( 1) and Partially sapond. I were nicasured over the temp. 
range of 3— o" and the coucti. range 5- 15 wt. %. The com- 

pre%sibifity of completely sapood. poly( vinyl. ale.) in soln. wa, 
laded. to be 226. 5 X 10--. Charles Mader

9619

Oscillo ola W - Zuse jx(IV: cnilit C— ioly. — un- ar. 1 11, " la", 
7

Uslav Textil. Ch" n., R ulal' cst and , 11; ' r kill v

Hung.). Che Zrk-sli 19, 39t- X( 19I;& i( in Cwrinan). ; kit - cill- 
prilarographic ructi— I foi the dkti:,

c,,

f , vi I j ), U, : .... I
wboxymethyl ccllulc ( 11) was 4#'-*' o r 8 let,,. if

dE/ df - f( E) curvesOf I (.r 11, W nig. Oil fir 11 hi 10 od. Of 511
LiCt was used. The depth of the cathotlic dcriv. Peak is
linearly dependent nin the owl. wt. The re-sultsagruc with tho,ic
obtained bv the y0wornetric on- fliml. fail Mick, 

12108

D 4i
g;

adation

of If v n I alcoM b nkv

d biotic acid. 
tw lu' lor., j Tjts ma k - 1- 51or , . 1 Ili uza r7ill  yotu, 1jFanT?akk" le ill tsuzAwa . Inv: 

K. 6- shi Kergok. 2 21FJ - 52( 19WL_ Ptitylvirkyll- Aw.rv) 
ES

349

kilakirdrM.MR-Urn 2-n", H at > 60* ' ' V4._r.Lte Of ( ICgr- dilliflill
increa-, , ith tentp. CaA.. yl and d11I; ay+jMTrPg-f0rtned"fky

4h;-t. ofat166_kicij detd. chim., while C: C and C: O bonds'- 
were detected fr,no in( rared ahsorption spectra. This degrada, 
tion is a resolt of dehydrati- lo if I by fICL I after a sufficient
tinke, of riaction- willi IICI in MA -011 is itrull. in boliling water. 
Client. er- s- liolivil I i4 fottoe( l by interinul. ucvUliZati.)n and
esteriflinition if degradeil I .,lots . Eiichi Wad. 

1480, 

RadiatiMo4ccti. polytXinyL&CotateI L D Maxim, R. - H. 
MMWW_--lt, V7_S& iiriitt,_and' C.'_ kuisj ( Syracuse Univ., 
Syracuse, N. Y.). Poly-" Slit), 403- 17( 19(34). The behavior
of poly(vinyl acetate) upon irradiation with high energy - r- rays

1. 21. kinegarads/ hr.) is described. A relatively linear polymer
of no -ay. mot. wt. 270, 000 was used. After 10 megarad-s ( the
gelation dose), an insol. network was formed. The sol. fraction
decreased with increasing dose. The mot. -wt. variation upto the
gel Point was followed -by asmoractric and viscometric measure- 
ments. Afterplation, the reaction coum- w studied byanaly. 
sis of sol. fractions and swelling behavior in McICO and MeCOEt. 
An appi. for measuring equil. vapor sorption is described. The
exptl. results are described in terms of current radiation theory. 
The polymer undergoes simultaneum cross-linking and chain
scission. The scission: crolks- linking ratio is 0. 04, 1. The cocksks, 
linking value G, is 0. 1 ckrckss links / 100 e. v. as detd. by mot. wt. 
and 11. fraction data. TbeG value from swelling measurements
is -higher. AcOH is evolved in an amt. proportional to the total
rad' a"' nan dose ( r), OCCOrdwiff tO the ealiatann: % AcOH evolved
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1TI- EfFidas--or—ganuna raMintl6ri- a
aqueous solutions. Ichirka Sakirrucla. and Yoshitn lkada ( Univ. 
Kyoto, Japan). ' Bull. Inst- Chent. Res., Kyoto Uxiv. 39( 2), 99- 
I I 109GO: cf. CA S3, 18598f. The effects of -f irradiation both
in air and in vanaso an act. solos. and H70-swolien films of Poly - 
vinyl ale.) were studied. The radiation- induced changes were

followed by measurements of viscosity, wt fraction, and degree
of swelling. ror the 1120 kwiillcrk films, remarkable differences
were observed between irradiation in eacuo and in air, but for
aq. whis. of higher centers. there were little differences betiveen
the 2 cases. For irradiation of HIO-swollm films in air, the
indirect effect of H,0 was quant. discussed. Calen. indicated
that the energy absorbed by H20 was not completely dissipated, 
but only 60% of it ivas used far the makin- chakin fracture and the
energy dissipated per main chain fracture was about 36 e. v. 
When the aq. wins, were irradiated, their viscosities were in- 
creased with dose and finally a gel vras formed in the same man- 
ner observed in the case of vacuum Irtadiation of the 1- 120- swolleks
films. The ratio of the no. of fractures and crms linked units. 
pilqa. was increased with the wt. fraction of the polymer; the
valu of po/ q* were 0. 27, 0.39, and 0. 55: 1 fm wt. fractions of
10, 20 , and 25%, resp. The results obtained by irradiation of
the wins. contg. 10% by wt. polymer which had stand for wine
period before irradiation showed that the amt. of wt fracti, iit- 
creased with starkkdi ti 

15459

ffe a v t -on dielectric abso tion of c I vin Ir 70T. ? 

tu'Til'ta
Okamoto. J. johys. Sai. Japan 19( 6). 1097- 8( 1964), 

in rglish). The differenci between static and high- frenucitcy! 
dielec. consts. forfil-absorption, wt., isO. 19at - 711" for polym- 
crization degree a - 240, with temp. depcndenm with activation
energy - IQ kcid. For is > 600, wt. is 0. 09, 31111istanthillY

independent of temp. Apparently, end groups of the polymer
contribute to 0-absorkatiour but wt to a-,abscaption. 

Chelsey L. ockqro
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p4ol- ula, goperties- of- a=" PlLous- hi&tL-polymersI --- A
c! jl,gAS:p? 7.'Dibl,ticilettoLol-" rphous- high.-litilyiners. A. 
Uni, o NX Xl, olioll): J. Nly.- Si. Pt. A 1( 10), 

345'J- 7fRhX!3)- ' I' h, concept of cell H, is extended to

d,, il,, th, structure-inmnsitive propecti- of antarphout

polvnlem. X- ray patients indicate the presence of a short
ran'g-" clersiiiiiUrtothcli(ltiicist. teofam(moiner, Takinga
C 11, unit as a col center anti assuming parallel alignment of
chains, equations are dcrivext for interaction energy and reduced
potential energy. CharaCteri7ing an amorphous polymer as a

h . .... ng, ne,,us, one-compoiwitt phase conag. N identical rx-centm
segments, where N is Avogatim' s no., anti using the square well
approxii., several equations describing thermodynamic behavior
am derived. Their validity is lintited to values of tillit > 0.9, 
where r- is the vol. parameter for the 6- 12 potential and v is the
effective vol. per center. Application of these equations to
polybutadictic to calc. force consts.. heat of crystil., cohesion
energy. d., degrees of freedom/ catter. and cmff. of tharlial

pan" no how agreement with values obtained by other means. 
Predicted anti expti. values are alw shown for expansion coeffs.. 
glass transition tenip., lattice energy, and cohesion energy it. for
natural rubber. neoprene. polyisobutenc, poly( vinyl chloride) 

I ). P, 4, UilailamLwQ ( 11), a 1- 11 copolymer, and polystyrene, 
with L7_iterally good agrvement. Calcd. molar cohesion values
for org- groups of these polynters compare favorably with values
obtained from vaporization and sublimation data ( CA 23, 
743). It. . Interpretation of gaseous diffusion through polymers. 
Ibid. 347- 87. The previous concepts are extended in order to
interpret gascous diffission data through thin films of polymers. 
A sorhed gas tnol. is oinsidered all being trapped at an equil. site
bysurtoundilig bundles (if parallel it ccnter polymer segments and
lit -having as a3-dimentional harmonic owillator. Segmental
nintit' ll Can produce a cylindrical void into which the gas mol. 
diffu..- cititing an activated state of the unit cell. The acti- 
v ition proce- involves the partial destruction of Van der Waals
bonds'. Equations are derived for the instantaneous potential

energy of a center and the activation energy for gaseous diffusion, 
leading to the ealcn. of the — of centers M unit " If. the length

f I pol ' vincr segnivrit. cohesion energy d., and mot. consts. An
climition is also derived for the activation energy for self -diffusion
by rotational " change of linsitions of 2 polymer segments. 
When a pplied to polybutadiene ( 111), these equations give the
ay. no - of centafter segment as 8.3, the length of a polymer
segment at 10. 4 A.,land the activation energy for self -diffusion as
9. 6 kcal./ mole at 298' K. Similar calens. am shown for natural
rubber ( IV), neoprene, polyissibutene, 11, and a 1. 11 copolymer. 
Exptl. values for III and IV an very close to the ailed. energies
for self- diffusinn. The predicted linear relation between the
activation energy for diffusion and the reduced potentlil charge is
obtained for all but 1. 11, and the copolymer. R. Bostwick

682

Dej adation of some i I rs in aillIn4 solutiong. Hansope.,pol

t7Vin ;;
767, 105- 23

RGi)( in English); cf. CA 54. % Sit. Degradation of aq. 

soins. of hydroxyethyl cellulme ( 1). cwbo%YmethYl cellulose ( 11), 
poly( oxyethylene), .

1 ale. ( UI) and poly( methacrylic

acid) ( IV) i cre stut]104 ion was followed by a vism- 

metric ructhod and was carried out in the viscometer at 25". 
A special Cistwald- type instrument was necessary ( due to the
high surface activity of the wins.) to permit special gas atm. 
N, 0) to be used. pm.jfid com. polymer samples were used. 

Nrificatint; was carried not by pptn. from a solvent ( 1, 11, and
UI in HO; I in EtOH -benzene, IV in McOH) with a rionsolvent

wU. and 191 with Me2CO; I ith hexane, and IV with ether). 
polymer, having 0 bridges in he mol. backbone were degraded
much more readily. Certain reaction conditions and impurities
catalyzed the reaction, e. g. light or Fe— and Cr— ions. 

Thomas M. Laakso
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Mechanical froperties olLsubst= ces-oLhigh-molecular-weiW- 
Visclieasuc_ rotXijel; of__polyk.vizayl:. e cetaLes)* XfTI. c

no. - hilt. Ni,. lUiy. and John D. Creep states of frac Kazu

Ferry ( U, til. of Wisconsin, Madiso.). J. J' hys. Che... 67M). 

2292- 6( 1963); cf. CA 58, 7379f. Tensile creep measurements - 
on 3 poly( vinyl acetate) fractions and shear amp nwasurenients
on five sharp fractions are reported. Therungeofmol. wts. was
from 5500 to 780,000 and the temps. were between 19 and 143". 
The temp. dependence of the creep compliance was described by
the method of reduced variables. The shift factors were identical
for all fractions, provided that each was referred to a p. reference 9
terap. corresponding to iso -free vol. states. The treatment
implies a fractional free vol. which limmases will' increasing

1. wt. approaching an asymptotic value. At very high met. 
wt., the fractional free vol. at 75* is fu - 0.0,532 ( or J, - 0. 026) 

and its thermal expansion cm,ff. is at - 5. 9 X 10 - 6, in reasonable
agreement with previous estimates. In the transition zone. the
creep compliance and hence all viscoclastic properties are identical
in the iso -free -vol. states. In the terminal zone. tile viscociastic
properties are characterized by the steady- state compliance, 
whose value ( for the sharp fractions) is near that predicted by the
Rouse theory, and the steady -flow viscosity. which is Proportional
to the 3. 4 power of mol. wt. The relaxation modulus in the
terminal wne, derived from the creep compliance by approxi- 
mation methods, agrees moderately well will' the predictions of
the Rouse theory for mol. wt. from 10. 500 to 262, 01U. XMIL
ViscoelastiUi opertie; gRgJSLtinyjAcetaAcs4. 2. Creepetudies
lif" Wends. l, Uhilixi Ninomiya, John D. Ferry. and Yasuji
Oyanagi ' Ibid. 2297- 23W. Shear creep measurements wine
made on 18 binary blends of poly( vinyl acetate) fractions. In 5
blends, both component mol. ts. exceeded 11,, the crit. nuil. 
wt. for onset of coupling entanglements; in 4, both were less than
M.; and in 9, 1 trial. art., was less and one greater than Al.. 
The temp. range was 19- 136'. The temp. dependence of the
amp compliance was described by the method of reduced
variables. The shift factors were identical for all the blends and
also for the component fractions, provided that each was referred
to a sep. reference temp. corresponding to iso -free -vol. states. 
From these reference temps. and the thermal expansion crieff. of
free vol. obtained from the WLF equation ( at = 5.9 X 10- 4). 

the fracti ' onal free vol. f. ofeach blend was caled. at 4t)". IneacH

blend, f was nearly equal to Pift + nf2. where the subscripts refei
to the 2 components and r is the vol. fraction. Intemsofmol
In., the expression f - 0.0325 + 51. 5/ M. holds for nearly all thJ
Llends, where M,, is no. -ay. mol. wt. In the transition zone ol

iscoelastic behavior, the creep compliances of all the blends are
c" entical when reduced to iso- free- ol. states. In the terminal

oOutn, e, the viscosities and terminal relaxation times depend oil the
inmbined effects of free vol. ( a function of M.. governing the

I friction clieff.) and mol. length ( a function of M.. which
cludes entanglements if at least I species has Af > At.). The

former effect can be eliminated by reducing the viscosities to iso- 
frm-vol statei j( nit). For M. < Al., , it is closely proportional to
M., and for At. > Af. it is closely proportional to jf 34 Up to
M. - 400.000. The steady- state compliances of most of the
blends were close to the values caled. from the Rouse theory, 
J. = ( 215) Jf. iAf.1Af. PRT, where p is the cl., esp. when the
possibility of some degreeof mol. heterogencitvinttiecontponent
fractions was taken into account by the xncthod of Peticolas, and
Menefee. The ratio tl, of the terminal relaxation times of the

component of higher mol. wt. in the blend to their values in
that pure component was obtained for each blend by applying
the method of N. to the relaxation modulus, rated. froin the
creep compliance by approximation methods. For most of the
blends. ), was close to the value calcd. from the Rouse theory, 

Afj1,r)Ff.. The data in the terminal zoue were further
analyzed by the phenomenological theory of viscoelasticity in
terms of 2 auxiliary dimensionless; paraineters, Nt, and D. Here
1), = Xl") ki", where Ai is the ratio of terminal relaxation timzS0f
the component of lower mol. wt, in the blend to their values in
that pum component. The data am all consistent with the
assumption that D = I when the X and n values am reduced to

iso- fem vol. states, and that otherwise 1439 D - ( W2.303MIf
v, If,) - (n# 211. The parameter Nis is tile ratio of the con- 

tributions, per unit vol. of the 2 components to energy dissipation
in steady dow. When both At < JI,, Nn - M21M, as predicted
by the Rouse theory. When both M > At.. Nis exceeds AI, 1, 11, 
by a factor which ranges friam, 6 to 10. When M, < M, < Afl, 

Nil increases rapidly with ft. In such a blend, 4 is more de- 
pendent on compia. than Xi, because CGWPOm!nt I participates in
the entanglements to a limited extent. RCKG
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C. A. lit" Ll' ard

0strilatic-% eflicicat- of- aLkall  ltsoLgly" yIwmid,9art&aLaz;a, 
Ali N.ikajornti and Hid" o

Sot. b. y hi ( Kyot. Univ., Japan). Katitimlis Kagaku 19, 
423- 6( 1962). Osenotic- pressure measurements were performed
in dil. aq. suits. of an alkali salt of glyoxylic acid partial metal
of poly( vinyl a1c.), contg. 6 mole % COOH groups in the
polymer chains. The osmotic coeff. cafcd. from the cxpti. data
is Very Small Und increases with the concu. of the polymer. This
result conforms with that previously found for linear copolymers
composed tit vinyl ale. and acrylic acid units. To discuss this

result mure fully. the degree Of swelling of the cross- linked co- a
polyeleetrolytes composed of the same components as that of the

linear polymer was measured in 1410. The osinotic coeff evalu- 
ated from the results of the swelling equil. was corn Par l with
that fur the linear copolymer. 1-. iichi Wada

The orientation in atactic noncrystalline polymers. J. W. 
Bmitenbuch. A. I' misinger, and E. Tonischik ( Univ. Vienna). 
Atonalsh. 94( 5), 807--S( IW3). Micr copic examn. of thin sec- 

tions of pol) tners of the " popcorn" type disclosed optically iso 
tropic and also large optically anistitropic thimains. - these sub- 
stane s give x- ray diffraction patterns of amorphous matter. 
Parallel orientation of the polymer chains exists to a degree. 
The no. of optically anisotropic domains in the rionhomogenecius
polymers is in direct relation to theability to grow, in the case of
monovinyl comixis. After extended growth in monovinyl
comptis., pulyneers will be ubtained which have almost no capac- 
ity for further growth and which have very few aniscitropic do- 
mains. Willem van Hees

Sizigbeic off Ij in alcohol . Kiyoshi Tsuboi and
Err , - W

a I - I If. Co., Ltd., Kurashiki, Ta L' " " c " I" ' I uras ' ' 

Japan). J. Polymer Sci. fit. B 1( 10), 631- 4( 1963). The elec- 

tron micrographs of single crystals of poly( vinyl ale.) show
parallelogram -like platelets. The ratiocif the length of the longer
side to the shorter side is about 5. the lamella thickness 100- 150 9
A., and the acute angle of the parallelogram 55". The Occur- 
rence of corrugations inclined at 2G- 30* to the longer side of the
platelet suggests that the lamellae grow as a semidome or a cor- 
rugated platelet during the crystn. The spacings and the
intensities of the refleetions, of the electron- difiraction pattern of
the single crystal nearly correspond to those of th x -my retire- 
iona; of fibers of poly( vinyl ale.). . 7 W. Scherf

1857

Role of unsaturation in the radiation chemistry of polymers. 
1. Polyethylene. M. A. Cro,)k and B. J. Lyons ( Brit. In
sulated Callender' s Cables Ltd., London). T,. n " Faraday Sta
59( 490). 2334- 49( 1963). The variation with ionizing radiatioi
Van de Graaf accelerator) dose of vinyl, vinylideue, and Imill, 

vinylene unsatn. concil. in high- and low -cl. polyethylene ( 1) wai
studied, including the effect of added allyl and vinyl unsatti, W
triallyt cyanurate ( 11), 1, 10- CiCnSUdicite ( 111), and divinylben. 
zene. fit both high- and low. d. 1, suppression of trans -vinylene
decay was- obst,rviil in the presence of 11 or 111. Expressions
were dcrived to account for decay of vinyl, vinylidene, and
added ally[ unsatu. which allow for radical scavenging by the
cyanumte group. The results were explained in terms of energy
migration to or localization in the vicinity of unsatd. groups fill - 
lowed. in most cases. by chain reactions. Radiolytically
formed irans-vinylene groups are postulated to be radical sciliven- 

gem rather than chain carriers. 11. - 9,el for - InLdiinjiii-polyrries
and ur "' t 350- 4. ' Gelling ck; ies44 ate, 

e acrylamfand ligilyLyijily" atzI are decreased by
small addns. of M. Large aints. of III inhibit gelation at low
closes. but increase gelation at high doses. At concits. of 0. 5- 
5.0% of IH in 1, each mol. of III cross- links 2. 5-3. 0 polymer mols., 
indicating that, in this concri. range, hydrogenation or polymeri- 
zation of allyl groups is insignificant. Cf. Dole, el al., CA 52, 
11464c. T. W. Brooks

154

16052

lea.salbLe. use -of- the. dielectric- method for- studying the strac- 
ture-and intermolecular forces in the liquid state On a -polymer- 
solvent model_ p. r:-A% 1cwf6,Fsk1i ( Polyt,,, h. lost., Leliingt. dl. 
Mricis. Zh. 90). 0- 1( 09 11)( A). Me., oremeots . 1 the tungcot
of dielce. loss angle aled tile dillec. coast. made with st, ins. of
poly( vinyl metate) M in HjO or Plifile showed that, in the prcs 
core of H-0, the max, of the tangent of diclec. loss angle and the
diclec. const. are shifted to lower temps. The teinp. shift is
directly proportional to the no. of 11, 0 trials. introduced into the
polymer. This effect is attributed to the interaction between
HlO and the polar polyiner groups. PhMe has no effect. on the
polar I groups. ' thus, 11, 0 blocks the polar polymer groupsand
ticerea - the effective dipole inoment rated. for a munmucr link
of the macrotnok. 1jhMc cliariges tile geometrical ccinfiguration
of th polymcr-solvent mols., and therefore the effective dipole
moment toted. for the monomer link remains unaffected. The
activation energy also decreases during plasticizing of the poly- 
mer with both H70 and PhMe mols. GPJW

1882

Poly( vin4l acetate) and aq jjohaj,' ap
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1 c ar l. crCe llocc=,t T, - r' Wj;t/ Nlain- lfoechst. 
Afelliand Textilber. 4400), 1134 8( 1963). A review

of the different applications heing made of poly( vinyl acetate) 
and poly( vinyl ale.) in their rolesas textile assistants. 

Thom.. A. Wilson

3111

StructuW d me hariica proallo
X --- 

M 
1' ' j - p' ynij:rs. . A- I:ajijs and E. V. ku hi ki; htz.' 

d. IWO 5( 11), 3113- 19( 19W); cf. CA 55, 265141. DQN, r- 
tion- strength characteristics were investigated for ;' f - l

M14lit and Roly( Me. methacrylate) films which 5 icr " - t

m x, aitaxia, stretching at different temps. Strength and ciiingation
at breaking am not found to be single -valued functions of the ay. 
degree oforientation of macromal. chains. Analysiscifellpts. on
isonietric heating leads to the conclusion that flints with the
same bireffingence but oriented at different temps. have different
in ternal structures. This is reflected in their inech. propertic, 

H. Libmkyj

4253

Determination of the diameter qfjArCqVatei;.VrticIepjrq Ills
ftpuc, YCZZW Q: MiiQav' lllouick. Chim. PrumYSI7RM171 19W). Previous reports ( CA 55, 20486j; 58.- 
6216h) dealt with the detu. of the diam. of latex particles up to
0.2 -ja.. The method is applicable to det. the diam. of latex par- 
ticles of and other polymers up to 3 is. Pul- 
fricla' s p tometer is used for the detn. of optical ds. 

R. C. Evans

4272

C elfomna ' in ( 4n alcohol R%
bin _ qn. jaly ' k iu- 

stab
heat treatment aftg

j e 5scir-e- McoUpItraviole W . asa a e Nriaiid Mich'iGul

Pu'inagai jWnN'7Tok3F6)*! 1aPan. J. APPI. Phys. 3( l), 11- 15
1064). The phys. properties of poly(vinyl ate.) ( 1) are changed

by exposure to ultraviolet light followed by heat treatment as; in
the case of high energy radiations. When I is irradiated in air, 
cartionyl groups are produced. The heat treatment of irmiliated

I above 120" produces cross- tiakages between mol. chains. RCJD



01. 60

a rape C. O!X( Liny, - 1, 

kM X. - a. c man. K Yalkovskaya
an . an & Skorobogatov. 17yrokmotekad. Soedix. 5( 10), 1534- 7

1063).. Polychelates were prepti. by treating poly(vinyl a1c.) 

4304

I) films with If)% Ti(504)t or 10% Cu( NH*)4SO4. sad their else- 
troc rnd. was ateasured at various temps. For Cu polychelates, 
th, d, p, mlcam of log a vs. I IT (a is the sp. electrocond. and T
the abs. tealp.) in the licating cycle is represented by 2 straight
Iju, it 1, a break at 67*. * rl, is is caused by dcwrption of ub- 

d . wd 11, 0. BY ret", ting the h- ting-c— hug cycle. in - C.., 
l,&. 1 1, a, la,— st s a siagle traight fim- for both the heating

and et,olilig exljt,. For Ti p,jycljclats, the temp. dependence
0( 1 WaS aea, ar' d rally 111) to 68.; at this W11411- the darkening
of the sautple Occurs. The behavior of Ti Piycl,clatex is shail4r
to that of Ca polychelates, including the effect of absorbed HjO. 
The electrocood. is of Ist order with no sign of ionic cond. 
The electrocond. of I and its Ti chtlates is 10- 10— Ohm-' 

cm. - 1 while that of Cu chelates is 10- 10- 49 ohm-' ent. - 1
K. Dusek

5641

matparaf,hy, H. Feuvriberg and if. Weig - l - ( Bun&.. svil . t

Ma oia ptuefiung, Berlin- Dahlem). Z. Anal. Ckem. 100( 2). 
121- 32( 1964). Identification of org. Polymers is based on
pyrolysis in a sep. tube followed by analysis of the pyrolyzate
by gas chromatography. Polymers studied included poly- 
styrene, silicone rubber, silicone oil, Poly( Me methacrylate), 
polyacrylonitrile, Poly( Bu acrylatc). PoIY( Et acrylate) benzyl
cellulose, Et cellulose, Me cellulose, cellulo, e acetate, ellulose
acetatebutyrate, cellulose. poly( vinyl propionate) I t' ijjvj
a jttttc), K: C Dflon, 

r catl n 2M9- fO4_ 9OIY(-vi1.1Y akohoU. - M. M. L. SEli'id Z. . Balakrishna t Defenc' Nes ' Lab., C. wnpom). 0, a

LABDE V ( Kanpur, India) 10- 2), 49( low)(in English). 
Poly(vinyl a1c.) ( 1) is distinguished from polyethylene, poly -- 
propylene, polystyrene, and poly( vinyl chloride) by heating with
resorcinot in the presence of coned. HsSO4. Only I produces a
brownish -green fluorescence in visible light and strong blue
fluorescence under ultraviolet light. W. R. Browne

5652

Det rrnination_of_th , trinsic viscosity- it,the- theta_pointand

4 -in a nogideal solvent,' ' V S. R. Rao ( Putilue Vniv.. 
An equation is given for [, I#, the intrinsic viscosity fill at the 8
Point for a given polymer sample, with any solvent. This equa- 
tion eliminates the need of finding a 0 solvent ( which for many
systems is difficult): (,], = [ 11 ( t — ( 1- 2k)' Al, where A is the
Huggins const. (0.2- 0. 5). [, 1, iscaled. forpolystyrene dissolved in
CHC13, toluene, Tetralin, C, H.- CsH*, dioxane, O- CaH4CIj, di- 
chlorodiethylbenzene. chlorotriethylbenzene. MeCOArn, and Me- 
COEt, as well as for poly(vinyl acetate) in MetCO and amylose
in Mc2SO. An equation is also given which, if used with the
above equation, rtmits calen of the mol. wt. of a given polymer

I ... t: ' 11in say w V1 K*Mll;, where Ke is a solvent -independent
const., the values of which am available in the literature for
many polymers, and M is the mol. - t. 13 references. 

C. IL Beland
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EffloAf-ster,%specificity on equilibrium acetaliptio.1 240ty, 
a; F

ul,-.pla. and ( Knrabluki Rayon JC"O.. 
Okayama. Japan). J. Polynter Sci. Pt. B 1( 12). G93- 6( I(XM- 

quil. const. M in the acetafization of pentane- 2, 4-diot (1) 
mew type) is 8. 7 X 101. of I (di -type), 3. 7 X 101, For poly( vinyl

p1c.) ( 11), corrected values of karv: for 11- 1 ( isotactic) 3. 01 X If". 
11. 2 ( conventional) 1. 14 X 103, U 3 ( syndiotactic) 7. 96 X 102. 
The degree 4- 1 tacticity for each 11 sample is cakd. as: 11- 1
1. - 0.746. S. - 0. 2,&4; 11- 2 1. - 0. 47, 5 - 0. 53; U-3 1. - 

0329, % - 0. 671. to and S. denoting the isotactic and syntlio- 
tactic fractiosm. re p. John It. Dittmar

Properties of polyacetylenes. V. 1. Kasatochkin. A. M. 
Sladkov, Yu. 1'. KudryiM, v, Z. S. Smittkina, T. M. Khrtn- 
kova, and V. V. K— h, ik  lost. Hutcroorg. 01mrKIs., Moscow). 
Its. Akid. Nauh..%.1iSR_ Ner. Khi*. 1963( 10), 1766- 71. The wt. 
losses, 4 the previcously described polyacetylenic polymers ( CA
SS. 185W) on heating to Willa were tittd. All yellow substances
polymers of p-diethynylbenzene, its copolymers with PhC: CII, 

EtC: CH. C2H2, o, ii)-iliethynyi-(1. 10-4ihyEiroxy- 9, 10- dihydroan- 
thracene, and the copolymer of PhC i CII with 2, 6- dimethyl- 3. 5- 
diethynylpyridint) had linear structures and only a small low of
volatile matter on heating at 2*/ min. At high temps.. no
carhonizatioti was evident and there was only a small drop in
C: H ratio at 4( 0*. possibly because Of reaction of macroradicals
with water vapor. If the heating rate was raised to 8a/ min., 
vigorous decompn. took place and much volatile material was

lost at relatively moderate temps. Also examined were dark or
black polymers of CiHt. its copolymers with 0. 10- diethoxy-9, 10- 
dihytitoxy 9, 10- dihy(lrwnthracene and 2, 6-dimethyl-3. 5- di- 
ithynylpyridine, and polymers of the latter 2 monomers, as well

as gl LXUId" d* These were studied in normal and in heated- trea ' i, states*. The group was found to consist of semiconduc- 
tors with an activation energy of cond. ofO. 1- 1. 0 e. v. Theprob- 
able gross structure consisted of aggregates of parallel chains with

a high degree of azimuthal orientation, which depended on the

spa" Occupied by the substituent groups. Generally. Ph rings
as end groups improved the longitudinal orientation and appear- 
ance of cryst. regions in the algregates. Corals. of the speci- 
melis in the temp. range 400- 8(g) aregiven. G. M. Kosolapoff

5661

Ch ructure Of adiation- induced_Zraft er
t, eemi

5aM an VY 11VT Wobol),' SakurudA, S. Matsuzaiva, and Y. Kubut!" r Japan). Makrongol. 
Chem. 69, 1( 16- 24( 1963)( in English). A 0. 1 - mm. film of poly - 
vinyl a1c.) I I was dried, irradiated by Y - rays to a dose of I x

106 r., and held at - 60'. Then 15 mt. of Me methacrylate ( Il)- 
soln. ( 40 Vol. % in MeOH) per g. of I was added, given 5 freeze - 
thaw cycles with liquid M, deaerated, and heated for 7 furs. at
50a for gmfting. After U ho polymer was extd. with Me2CO, 
the % increase in wt. of the

fflm." 
98%, was taken as the % graft. 

This graft copolymer was acetylated by heating in a ratio Of I
g. to 20 jul. pyridine and 10 mt, Ac2O for 3 hrs. at 60* and 15
brs. at 104' and pptg. with HrO. Successive pptns. were made
from I % C&H- soln. with BUOH to give 7 fractions of graft co - 
Polymers. The remaining amt. of compd. indicated that 96% 
of theP: Ttlmols. hadnotbeengrafted. Av. degreesoj, polym- 

0 ferizati. f the pptd. fractions were between 14, 000 and 63, 000. 
Cleavage of the backbone mol. by sapon., swelling in MeSO, 
heating for 5 hrs. at 30o with 0. 004 g. HIO, per 0. 1 g. of swollen
copolymer, and re -acetylation gave no change in mol. wt_ shosv- 
ingjhe presence mtaWx I _ b ner owl. R. Bostwick

5700

Relation betwemt_ ste
Rulagltl _. Rsjst j and. water cc

yuk. I upt, I akant A& fochiti]i k. 
lunji-I'kida, and Masakazu Matsumoto ( Kura%hiki R. Yoatco.: 
Okayama. Japan). J. P01Ymtr 5CJi&, Pt, 8 102), 697- 9( 19W). 
Expts. on PVA samptes-of difreient syndir tacticty, sub ecf6d as
films to different crystn. treatments, indicated that bo Abe
c.ryst. and amorphous portions should be considered as a fac%pr

of the waterresill" 9CMAJ-PMA. 
John H. Dittmar



t h atuLjiludauve- degrada
A 1'. Ill. Elliss' na I It. G. Sties cer ( Cleo - 11 C. 11., Cie.,. - 

Ill. Car.). J. 11olyae, sti. Pt. B 1( 12), 707- I( XIMA). 
Tile clectr,,chem. properties of PVA membranes after dcgrada 
tion at 17- 6 in a strvain J dry 0 were PfCicoted. The degrada- 
tion produced in amber coh, r in the incolinane.,, and inercased
their wet strength anti their brittleness when ( try. The signif. 
i- nt change in the infrarcil spectra of the mcinbrilnes durill
degradati,,ii was the devclutinicitt of abuirption in t e carlsoul 

174M) citi. I I and alkene (, IW cm. - 1) Wgit' lls, a portion ol
the cairb- iO ab.- ristion hein, duc to the ljrcwllce fit CWH
groups. rile tivitradistion apparently PriKluced Co011 groups
anti a more rigitt mclobralo, structure despite possible chain scl 
sion. rhe oli, ilitications sleervAsed osalostic flow anti sp. Vs- 
du' tau'. ad j." ea" t the ta. m.. potentials of the membranes. 

John H. Dittmar

6929

Anitlysift of b; gbpolymer" ygas-chromatography_pf-pyrolysig
gITLu me a

B qs_ ! den titication- of2yrolysisproducts of poly r . 
r , be Lock 60, 820 coil I., iClbIgo). A Pt ire

X 1 00 also . g less ampul is used for pyrolysis at goo" ( 20 sce, 
The condensed reaction protluctx are put through the gas chroma- 

tograph at 100' with He using a 2. " B" - column ( Perkin - 

Eimer 116H). Chroinatograrrs. peaks, and retention times of

identified substances are reported. 28references. Konrad Parker
45M 1

qA2i1! 1ltographyrqf, po1y,(vInyI acetatej_ ermalsions, 
Nakano. anti lakashiko Motoyalua

Iligh Polymer Chmi. ind, Ltd., O., -,k.,. Japan). Yak. jlak. 
12, 50l-!' XHW). lloly( i l , relate) coollsion, stabilized with
amp have a considerable re, i, tancc to coagulation ivith a NajSO, 
min. These migulation phenomena have been easily Observed
by means of capillary chromatography. In th e case of emul- 
sions stabilized will% nonionic sorips of the poly( ethylene Oxide) 
type, the stabilization effect was found to increase with increase
inchain length (, I ethylene oxide in thescap; the lauryl ether type
surfactant had a better effect or, the stability than the nonyl- 
phenyl ether type. K. Kitsuta

8147

Solution.an& bulk. exoperties of brasuchad poly( vioYl acetates-). 
1. ' RaiNeastrinian viscosity behavior. L. Ill. Hobbs and V. C. 
Long ( Univ. of Michigan, Ann Arbor). Polymer 40). 479- 91

1963); CA $ 1, 14318C. A series of linear and branched
samples Of the title polymer ( I) having a narrow mol.. wt. distribu, 
tion were prepd. and characterized by win. viscosity. ItYdrolYsisi
and light -scattering measurements. Viscosity loss after hydroly, 
sis and reacetylation of I was a qual. test for branching. Solos. 
of I having mot. wts. over 2 X 106 exhibited non -Newtonian flow
behavior: Mot. wt. rather than structure was the major con- 
tributor to non -Newtonian behavior. The ratio of, linear to
branched intrinsic viscosities in samples with the same mot. 
wt. was insensitive to shear rate. It was therefore possible to
detect branching by comparison of shear sensitivities of branched
and linear fractions having the same intrinsic viscosity. Priscle, 
dotes for detg. intrinsic viscosity at 0 shear rate and shew

sensitivity froin win. viscosity data arst discussed. T. W. Brooks
herpiul studies -of -star teriaI&__X__ Rhow

vinyl- alcoholl- lutionsjZln_zl so

flla. ayuka Nakagaki and lakaku Nisliii ( Osaka City Univ.), 
Bull. Chens. S". Japan 37( l), 60-4l( 1964); cf. CA 57 7683f
The viscriclastic behavior of 11- 12% sullis. of poly(vinyl Ic.) ( 11
was studied by using an oscillation rheometer ( CA 55, 16079g) 
for dynamic measurements and a Coluette- type rotation viscom- 

eter. for steady -flow measurements. Thus, 4 samples of 1, 
ranging in ay. degree of polymerization ( P) from 1700 to 2600, 
were measured at .30" for dynamic and steady -flow viscosity

and dynamic rigidity ( G). Measurements were made 26, 

60. and 110 his. arter the prelin. of cacti soln. The results were

analyzed by use of the Rouse theory ( CA 57. 10956g). At low

frequencies, dynamic it was almost crinst. for 3 samples, and d
was nearly equal to zero. For these 3 samples, the relations
of dynamic it and G vs. angular frequency ( w) did not depend on
time and agreed with theory. The time and w dependence of
dyaumic, j andG in the 4th sample as attributed to the existence
of all intcrmol. assocn. structure which isdestroyed by increasing
iss and affected by time. Steady -flow I varied with both. timl
and velocity gradient ( g) for all 4 samples, increasing with if
for the low-riml.- wt. samples and decreasing with g for the high, 
sml. t. samples. For all samples, vaIP2 was fairly const. 
wheire s. is dynamic v extrapolated to - - 0. R. Bostwick

i56
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V, Cos, p
d lecular

T_ u. __ . in. 

scos' 11, '" OlepE, 
5. F, uctirin- tion of PoWi ì" Yl - Ic-) j' ., K,,- Sb. 1962, 17L

kl) Wits carried out by pptn. of intlividual fractions of 21, all. 
win. issith the aid of an aq. Me-. 00 - In. 1. 0. 25 to 1. 75 ratio. 
Five fractions of I were prcpd. in a ( try form. Viscometric
dell, of tile characteristic viscosity of I and its 5 fraction% wall
madeat5t)" and gio. s% concn., Thevi.scositY v-- 0I-- t-*" 
28, 500 for 1. Tile mot. wt. of the 5 fractions varied in the range
of I l,(XX" 0. 000. Relations of tile reduced viscosity to concti. 
for all samples were expressed graphically by a straight line. 
jrjrOrn Ref. Zh., K#im. 1963, Abstr. No. WN222. I

MXRK. 
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Investigation of the intermolecular interactions in j?gjy
anrr-lheirTy ErWeff M9qqsDn1efs*b- uZT11 -' f r d sp7,7tra.U'T'. g_ 1 - a " 

Y.--.' Ssnolyauskii." Ophka
Mp7Zr,,s_rs,pijs. Will, 7W -71( 19G3); cf. CA 60, 1854c. Mcas- 
ur ment% were made of the frequencies and intensities of the
vc:,; infrared all- riltions of polly( Me acrYlate). poly( Et acry- 
late). poly( fin acrylate), poly( Me methiscrylate), poly( Et meth- 
acrylate), poly( Bu methacrylate), and poly( vinyl acetate) in the
solid state and in C. HG ; and CHClj wins. A. P. Kotioby

10803

Lnqj cular - eight '0 PQIAviaY1_D'= tat41
1"; uj_pQvsis. G. 6opta ( Uni.. 

Ck,.. 71, llf- 17( 1961xin Ung- 

lish). - Tile polymcriv tion of vinyl acetate by using
bis( -f yanovaic, is: acid) as initiator has been stiolictl at 10) and
lifil, in IICONMej soln. The ay. mot. wt. 00 (It tile sis"' O" s
was detcl. by viscosity detn. and end -group titrations for both
fractionated and unfractionated samples. For low- l" ol.- t. 
samples of unfractionated imly( vinyl acetate), the eq - uation
1311 ( intrinsic liscesityl - 7 - I ' 46 - is -- lid., For

flose' fin'en—mi.-flie ielation [ it] - 1- 08 X 10- 1flo'n " via good - 
1` 11 ' twessaw,ndemr.-. 2be

in CITCI ' and in

C.H. is 1., + 0. 37 + 1. 26 log 1. C. Kogon; 

The use cif. Mmbrine.3- penneable to- the- @Wuteiu..thi. de.ter- 
nat-on- ot.. tii tecEUiLwwgbta- by- o m6metry. Fanny bo-y&r' I

bellevue.' France). Conipt. Rand. 258( l), 

203- 50904). Striverman' s equation v. - Svi ( CA 43, 6010e) 
was used to relate tile measured apparent osmotic pressure, v., as
detd. with a nonselective membrane, to the theoretical pressism. 
vs. S is the reflection coeff. and is given by S - 1( Cl - C2) 1

Cl + C,) I—. in which C, and Ci are the solute concns. in
compartments I and 2 of the osmorneter when the apparent

pressure is zero. Studies were mile with poly( vinylpyffoli- 
dintim) ( 1) and piaslys( inyl alc.) ( 11) at 25" with a sobi.: solvent
ratiq of 1: 2. Plots of v1C vs. C ( C - concit. in 94100 ml.) 
gave straight lines which could be extrapolated to the limiting h
value of r/ C as C  0. These data were used to calc. the mot. 
wt. ai cordinhg to van' t Hoff' s law. The apparent mot. lists. 
V.) were ligher than the theoretical values ( MI). For 1, 

U. 75, 100, while Mi - 23, 000. For 11, Al. - 32. 400 and
Ml 20,000. When the apparent mot. wts. were cor. by the

10804 Vol. 60

refic, tion eneff. ( Af. S), the agreement betweerst M. and ills was
very close for both Polymers. 4L A-, Wltz
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Isiketric he.jtinUs, a method of studying-oriente4_aTerphinip

A*'a'., -' S`A'Z'! mo"). l', solloartalekid. Sordirl. o( i), 52- 7
1964). The correlation of polymer , ricatation characteristics

with its internal stress changes ( Rudd and Andrews.. CA 53. 
818r) was substantially extended by the ta of a uniform rela- 
lively slow increase of teinp.. i.e. isometric heating. Ba; ds of

10808 . Vol, 60

ill " i; - jlc ul) and poly( hile nirthacrylatc) ( 11) film ( up, 
I;Z, r 70,di k . cut to, 2 X 20 tran. strips, were stfetched at ele- i to I

led temps- ' File ha Is were prcpd. front polyinen of mean
I. . , of To 130. 01XI and 7 10,M) of I and 11, resp., by e4alid. it.... 

a cd. " al 'Is , a" a g lass pad. .,, it drying tile fil in rarrot far a
few day, at 121) nd : it U551i" far I and 11, res p. The witening
leaMl. of doii,d I ., oil 11 filuis were 44 ad 120", rc p. The
stletched hand. ere ro,olcil with call[ air and the birefriugence of
tile ri, oa cd — " was taken. The polyiner bands m cre then

fixed , erticully i:,P!-' clanips, tile upper one connected if, a dyna- 
routrieter, and on heating at a must. rate q a duo 

grant of isometric heating ( III , 1) was constructed for each eipt. 
art file stress vs. thc tvirip. coordinates. The MH for the ajiior 
phous polyiners showed curves with a single peak or peak pla- 

teau, and the inall. stress irt was taken as the value of ititcrual
stress. In saznplc i of I orienivri at various conditions, the a, 

value increased continuously with the increase in bircfringe Cc
an)', irrespective of the elongation cotiolition.s ( Rudd anti An- 

drews, loc. cit.). The lentil. of clongation F, and the rate Y. 

were changcd from 45 to 911" and front 0. 08 to 2. 58%/ sec.. resp. 
A similar relation was rohsc cd in oriented 11. The shape of the
PHY curves depended an the degree of stretch, temp.. and
stretch rate. lit I. chang" M the degree ofstretch X frout 1. 5 to
2. 5. 3. 5, and 5 at 7'. and 1'. coast. resulted in 0111 curves start- 
ing at the mine point and max. at the same temp., but with me- 
m%pondingly greater c, values. A decrease in V. from 1. 2 to
0. 128%/ Ke. gave lower w, and a wider peak shape. Anincrease
in T, from 51 ; 5. to 90* also gave lower and wider peaks, and in a
cam of q = 5 / inin. isometric heating, a pronounced plateau. In
11. with all increase in X from L5 to 2.5, 3. 25, and 3.9
at 1'. = 105* and V. - 2. 581,/ sec.), the stresses started to in- 

crease at correspondingly lower temps., same 70- 80. W- ow the
softening temp. ( of tile initial polymer. The max. stressesincondi- 
tions of isometric heating corresponded to the stresses on struc, 
lure fixation duritig cooling. Saroples of I stretched at T.' - 
46% h - 6, and f - 16 g.. and of II stretched at 120'.. 3, and 31
g., resp.. showed max. stresses on DIH, i.e. equal to stresses on
elongation (_f is the coast. elongating force). The stress and re- 
laxation aspects of the D111 curves arecliscussed; it is considered
that the diagrams present data on the mean orientation degree of
macromol. links and reffect differencel; in the distribution of bonds
belivern- the macromolecules. Andrew L. Grochowski
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T,bermaUtabiIity_of_poIYtvinYI sjcobol_ 
6. 0. Borodina, and

K. Jras, y 1964( 1), 7- 11. The
effect of NaOAc an tile thermal stahillty of v.1tion" samples of
paly( vinyl ale.) was studied at 12( 3-` 24)" . increasing suits. of

NaOAc and increasing teurps. increase tile rate of color forma, 
tioll. Increas", g . 1lats. ( if Nao.kc decrease the water soly- at
c ... t. lime anti temp. " I' he degree of polytilefiLatiOn is de- 
c,,,,, d an heating in proportion to the time slid teall" r. k. Blair

Effect of intramolecular hydro en bonds on the conformations
I' don, - 6-- dloT& a - alcullul). 

O" Olecales of a _ OE J; Gjo) l
11 ari Buc ( Ecole - Super. , _ fail., r,,16s). A, not. Chim. 

Paris) Jk7- 8), 431- 5t4 11 (;, 1); cf. C. 1 60. 10512h. The
cffc t of inter- and intra, mal. alte ctions in a synthetic polyiner, 
P. ly( vinyl ale.) ( 1). Am its it r nation was studied as a model
for macromals. of biol. interest. Nuclear magnetic resonance
NMR) was - 1111 to study H handling in aq. sains. The 11, 0

mols. entered into colaNtilia" with the aft. groups in the forrall- 
tia. of H bonds anti odifieIi it" sllo vd ( If Pa"" ge from 1 c"'_ 
66ruration to another. The preferrml c,onfiguralians ill CC14
soln. Were act pe, selltjnaq. SaInS- This( IcteralluativeAfrange- 
ment in the structure of the pulyalc. di- ppeared progressively

t ' CNin the presence of certain 3rd substances for example.  ), 
whose activity with respect to the H bond is known. This was 
noted in studying the restiounce of the methylvne Protrals Of
mere-2,4- pentanedioll and the sp. rotatory power of all optically
active 1. 3- butanediol diisolvt(I in H20- KSCN solus. The
int- ductioll of these results into the sUtistic3i Caicos- of the
conformation allowed a prediction of the influence clertcd by
breaking tile different types of H bond on the radius of gyration
of a la,lolaol. of I of known mol. wt. and stereoregulariY to
be: made. In th, as, of static pr(xluct3. scission of the H
bridges between noacontigualls hydroxyls occurred with an in- 
crez, of the ra(lias of gyration, while an inver effect was to be
expected from tile rupture of more sLthle hOn' ls in the 0- l" sat' o"' 
Thew -2 phenomena could be dearonstratcd, by studying the
variation of the intrinsic visc- ity of an atactic I in an aq. KSCN
poln. with variable cancti. of salt. These results were confirined
by measuring tile intensity of light scattered by these sairs. 
It was also shown by an infrared study that the Preferential
fixation of the salt probably results in the establisbatent of a
H bond between the polyalc. and the N atom of the SCN-. 
This effect is the inverse of that of an electrolyte which salts
out; this type of electrolyte causes an increase in the frequency
of the H bonds which are established between the ale. groups. 
In the latter case. the ions acting as dipoles tend to hydrate, 
creating local supereancris. of the arg. species. These results
are confirmed by a study of the NMR of the protons. The
sy matic utilization of all. solas. of different electrollYtm
therefore allows exPti. conditions favorable to the manifestation
of conformational transitions to be created by varying the state
of assocn. of the solvent. 

C. L. Deasy

12109

Coduct _ detittiCK" atiOU- 0t Sodima - ACCUte- in- Poly - 
D B G , h V A 13aWndina. aad iL V - ML alcQo;"` d)- '. ;, j-rA7a ' jq;; 2) 69--71. Unreacted

Us kava. Plasi" le 4, 3, '
the saPo" 1161y 

VaOAC is poly(, inyl al,) ( 1). pmpd. by

Vinyl acetate) ill-UtDi"' Ift"  dtd.: 4- 6 g. I is dissolved

150 MI. boiling H*O, dild. by 120- 60 fill. H2O, and after the
0". of 6- 10 MI. OUN N&CI. titmited with OAN HCLK. Duwk
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7he

deg! at o! aactung of poly(vinyl acetate), Hung Chou, 
Shu;- Li, "' 0. mu. -J", elk-, and Shu -wan Chi. F.. g Chib
Chi Shm 1963( 10), IN- 20. The degree of branching is based on
a K v, sku, which i,, Ic( ed a, the ratio of ( P -1P.) - I to 13 - 
where P., and P. are the visit, sity ay. degr, of polymerimtiofi
4 - lyi%iml acetate) anti ptily( vinylaic.). resp. ' th- 2values

are calc-! frout the intrin, it: visc- ity I,), with hle2CO " the

1vtot at 30', according so the equati- s: Ill.. - 7. 04 X 10-' 
P.,'" and W. - 7 M) X The emulsion. bulk, soln., 
and ,; ......... p, Ayu," i- tion tmhniq.- am used to compare

intor vii- ts oil tile degree of branching of the poly MM Tile
K aud k' i lit:ggini con%t. ( CA 37. LW)) decrease in the order
listed alik, ve it a conversion > 80% for the first 3 techniqu" ." d
atx) ve 2V 1,, r the last imlinique. The empti. data obtained
with a - in. technique, using 20% Meotl by t.. indicate that
the K value incre- es rapidly above ( AP'l. conversion. The K

12176

pilowintitit joIX(yinyl alcohol) on heating. TadcuizRosner, 
3" Fle -. ad Tug". 41, z" Jaszc L ( rolitmist. SzczminsiLa. 

Sicit" in. 14- imull. Theyellaw- 

ing of poM11m.1 tile.) ( 1) uWd it, tile ulanuf. of fibers was exalud. 
wttha i-, s i,' t, r. The I filiu,, ast from act. soln. were heated at' 
I qjs( x)- f,, t fnin. The efTect (, f tt1u9_ UU- L, 1vewc- V
auj salts a, l, lc, 6vi., llW vulslese" On Orb- tt'd filulSw"' nVeS" 9at"'- 
The

tiosessierate

Will, he -1, ir,,jug action was hon by
21 ; Z 1- i, c tWxli?.fu, action is probably caused by the
salrit- tf aud nt. t by the change of pH resulting from the addn. of
sulphot,, ic u.1ts. optimal concts. of stabilizers were dctd. 

P. pen ek
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Flectric conductivity and conjugated double. bands in product& 
qfpafy vinyi alcohol) pyrolysis. - A. Va. Cel' fman, D. S. Bid- i
claya, L. V. b1gainva. N1. G. Bur vleva, and V. S. Kobu Doki. 
Akad. Noub .4i, 1SR 154( 4). 894 R1964). Powd. poly( vinyl atc.) 

1) a.q pyr,, lyzed in a stream of air or an inert gas for 3 firs. at
different truips. The conen. of isolated and conjugated C: C
bonch, detd. from infrared spmtra, increues with inenrasing
t, up. of pyrolyiis, Untreated I is only sliflitly rrvst:. but the

gmc of crystallinity of the p", ducts increases with increasing
t' u' p , 3f pyrolysis, reaching a max. value for products pyrolyzed
at : A) Q. I pyrolyzed at 3(X)* is completely amorphous, but I
tivnilvtmi at 4-5A)- h( K)* is again cryst.; the crytallites, however, 
have a different itiructum. Sampift of I pyrotyzcd at 300- 5W
have tile itwest sp. elm. cond. The msp. activation energy, E. 
generally decr with increasing temp. of pyrolysi, eximpt
for the I treated in N; here, the max, E corresponds to the prod. 
urt pyroiyzed at 300*. Otherwise. them am only very slight

differvn between products treated in 0 or an inert gas. A
phase tmosition accurs at 250- 35W, which corresponds to the
breakdown of H bonds in I and to a max. concn. of C: C bonds. 

K. Dusek

13402

Thermal stabiliurioz6of inyt-polymeM N. V. badchallov, Y
L.'(',, Tj" reva, Z. N. Zhandamva, and P. A. Kirpichnikov. 
U- S- S. R. 159, 934, June 14, 1964, Appl. Nov. 20, 1962. Vinyl
Polymer. eac. j)oly( vuiyl_,z1q. fibers are heat siasbiii d with
P cGntR. corip&.. such A; the H20 -sol. 2- cyanoisopropyll o- phen- 
Y t,nt ! ster of Phosphorus acid. From Byuj. Isobreg. i Tomr- 
lly! 2mikin, 1964( 2), 40. MGCL

14624

C stallinity- of- poly( vinyl alcoho4.( PVA) component of poly. Ii, i idcuhal- poly( vinyl chloride) ( PVA- PVC) grdt copolymers. 
Kan Shirakashi. Kinzo Islukawa, and Keizn Miyasaka ( inst. 
T ch[. T. kyo). Kab. shiKag ku2O(223), 673- 9( 1963). The
cryst.lilinityoftl:cll%'Acomfx)iientoti' VA- IIVCgrattmpolymer
prefid. from the polyinerizatini- f PVC in PVA act. moln. was stu(f- 
ivi. The x- ray scattering curve of the PVA component was pd. 
from that 4graft roloolynier by an at. structure factor. Couipton
scattvring factor, all([ fraclion of component polymer. Crystal- 
linityrif the I' VA component decreases with theiucrtasq of wt. fmc- 
tit", of tile PVC Vnilponent. The half width of x- ray diffraction
peakof the I) VA cnntponent ismuch broaderthan that oflionio- or
blended PVA and influeuced llyno. ofiliraftingPVCmills. per PVA
mol. The change of Mstallinity of the PVA component of the
graft copolymer with high temp. treatment differs from that of
homo- or blended PVA. From Polynter kept. 1963( 68). 17. 

TCPM
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urtsse&& zperfments on diffusion-conuoRed.-- nritiAnisim high
zsczs. K. Kanantura and M. Sugiura ( Nippon Univ.. 

To -y.), Kallaid-Z. 194( 2). 110- 24( M.1)( in English); cf. CA
58, 3535b. The temp. of diffusion relaxation ( D) of poly( Me
methacrylate) ( 1), polymrbonite ( 11). rx- lyacryltmitrile ( 111). 

puly( vinyl chloride). and Loly ! LVin L. cetatc). esp. the rubber. 
like polynters with I ps. far ro - ii tesnp., anti the shape
of the cum of log D vs. I / T of  i6gh polymers capable of

It -bond formation penetrated by solvents also enpable of H - 
bond formation ( e. g. nylm 61EtOH, c0lulose/ EtOlt, and cellu- 
lose diacetate/ BuOli). and curves of high pi-lyine" penetrated

by solvents only me of which can form Fl- lunul% (e. g. I/ BuOtt, 
II/ ethylene glycol, and III/ McNOI) were analyr.cd. The mrvv% 
co— spondcd to 4 types-. ( a) I inter.scctiou point anti 2 linear
brant,hes; ( b) 2 intemcition points and 3 linear branches: ( c) 
type (4). to which a downward branch is attached at higher values
of I/ T; and ( d) type (b), to which a downward branch is similarly
attached. Types ( a) and ( b) are typical of systems in which
neither the high polymer nor the solvent form if -bridges; types. 

c) and ( d) typify those that do. Types ( a) and ( e) designate
systems in which the polymers am lyophohic and swell only
slightly; types ( b) and ( d) designate large swelling ability. The
downward branch cmmporlds in both vAss,s to de- 1vation cA the

polymm in the transition procelai at the higher temp%. 
Thomas A. Wilson

16000

Pptical- anisotropy- of- poly( winyt __ acetate) molecules_ - M. 
gffect of the solveat on the Intexiial rotation In Foly( d-171 acetate) 
rpolecules, U , V. Frisman. G. A. Dyuzhev, und A. KTT)al; i 
vanyan. 17yrokowsole1sui. Soedin. 6(2), 341- 5( 1064); cf. CA 58 

14127b. The segmental anisotropy dependent on the

solvent used, of poly( vinyl acetate) ( 1) mols. was investigated by
means of flow birefringence and viscsisity. It was proved that a
change in the long- range forces in the chain and in the dipole
moment of the solvent did not affec t ( al- eo). Any change of
at e, z) was due to steric interactions between the side groups of

the I moll., depending on the solvent. Assuming plan cis and
trans configuration of the side group. a difference in polarizabili- 
ties of the monomeric I unit was calcil. Solvents with aromatic
rings caused lower steric interaction between side groups in 1. 
The temp. dependenice of ( ol x2) confirmed this conclusion. The
solvents xylene, toluene, Colt Fillet, CC14, CH", C Ht& 4, 
cychilleximme, and CHX I, were used. V. KriatecliviLovia
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Solubilization of I ' I acetato, Naoya and Shuji
SaiM- CrMM"-(! 8, 154 -.80952). - In

order to cluc date the ,. wicelnis., the behavior of mm - 

pies of different mol. wts. in soins- of Na dodecyl sulfate was
examd. To bulk polymui, d systems of degree of poly- 
Meri, atian ( D. P.) 56n. 1500, and 4.1,50 dis-solved in aceti'" e.. 
1120 was added gradually, aiiii tlicacctonc removed hyevapti. 
and dialysis. The ay. D. P. of this sot. was obtained from
viscosity measurements in acetone solos. by using equations
for the extrapolatioa of rm to zero cancel. and calcn. of the
D. P. given in the literature. The process of solubilization
was followed byrneasurement of the viscositYin the poly. er- 
soup soln. system relative to that of the soap soln. The
rlmults are exhibited in tables and graphs as functions of
polymer ( c,) and soap ( c.) concris. With c. of not more
than 3%. even the systems of highest D. P. can be solu- 
bilized for all c,, values used ( less than 0. 5%). Because of

the size of the polymer mol., these facts exclude the custom - 
toy picture of a soap micelle into wbich the solubilized mol. 
penetrates. With increasing D. P. the necessary anit. of
soap increases. it varies from 0.7 soap mots. per monomer
unit for the lowest to 2 for the highest D. P. Although, no
final -conclusion can be reached, the following possibilities
are suggested. First. there may be a polyelectrolyte rmxh- 
anism. The anions J the selap are selectively adsorbed on. 
polar sites of the polymer. The resulting electrostatic
repulsions extend and solubilize the coiled mols. With in- 
creasing c. the presence of charged " iceiles again leads to
coiling of ille chains. This could explain the decrease of
t.,/ c, observed for high c. similarIv as in the case, of poly - 
electrolytes. Alternatively, the adsorption may transform
the polymer effccti ely into a poiysoap which solubilizft
itself. A second possibility is a cosolvenev effect, that is, 
solubilization in a milxt, of two non. solven7ts. This is sug- 
gwited by the fact that the polymer is sol. in the soap solo., 

whereas it is not sol. in HxO nor in hydrocarbons. Robert Sintha
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C = r!L

1: c,"

te

la'L.
30, 

o oria Okada ( Kyoto Ur, 
Bull. Inst. Chem. Research. Kyoto Univ; 23, 78- 9( 1950)( in
English). - For explanation of the x- ray diffraction of poly- 
vinyl atc. it is not necessary to assume a sterelichem. iffegu- 
larity as ., roposed by Bunn ( C.A. 41, 2956g,- 43, 16b). A

particular irregular arrangement of mols. with OR groups
alternately placed in left- and right-hand positions ac, 
counts in a satisfactory way fee the diffraction pattern. It
is only necessary to assume that the 2nd mol. chain in a unit
cell is displaced by the Ist 1. 26 A. ( a length of a C atom in
the zigzag chain) in the direction of fiber nxis randomly
upward and downward. Both displacements may occur
with the same prolbilit7. Although atomic positions
given by Bonn fit also for this arrangerr mt, the following
parameters give better agreement with the observed intenst- 
ties: P(bf CHs) at 0.243a, 0. 25(1111, 0. 065c; C(of CH) at
0. 293ii 0. 750b, 0. 217c; half of the 0 atom at 0.1660, 
0. 750b, 0.420c. and the other half at 0.466a. O. Mli, 0.4809 
Dimensions ef the unit cell are a  7M A., b  2.= A., 

9 - 5. 53 A.. P - 87. & latacks

X-rav studi . 1: - 1- 1- 1

an 1) N' and Ichirb Sakurada
yoto Uni.). , I,. 1_ 1 cheill. Research, Kyoto Univ. 

26, 95( 1951). - Polyvinyl ate. is pptd. from its aq. soln. with
Congo red, In a 1. 5% Congo red soln. geLaination ll 
correct while in 3% win. syneresis took place. Changes in
X-ray diagrams from this concn. showed the strongest
interference corresponding to the spacing of 4. 21 A. Im-, 
nession of polyvinyl life. films or filaments in Congo
red win. gave similar results; they becarm, plastic
and could be drawn to several times their initial length. 
These products slio%ved 3 new interferences on the meridian, 
the spacings being 13. 25. 8.80, and 6. 54 A., resp. The
fiber perilxi calcd. Train these spacings wall 26.4 A. These
spicings were assurned to belong to a complex between poly- 
vinyl a!,:. and Congo red. A provisional " tn. of the mono- 
ciinic twit cell of the complex wasi: a - S. 20 A., b - 26. 4 A_ 
c  4, 57 A., and 0 - 81 31'. S. Kitaoka

X-ray studies on, partially acetylg;
d holvvinvi alcohol. 

K- 111 -- TKyot0

Univ.). Bull. Inst. Chem. Research, Kyoto Univ. 27, 65
1951).- Filins of 2 series of partially acetylated polyvinyl

ate. ( C.A. 46, 4272a) were studied with x- rays. As long as
the degree of acetylatiou was the ssme them was no diffes- 
ence between them. At the beginning of acetylation a
slight incrra of the spacing A, ( an inner weakeir inter- 
ference of polyvinyl a1c., d - 7. 33 A.) was observed. A,* 

of polyvinyl ale. faded out at the degree of acetylation of
about 10 mole %, while an interference corresponding nearly
to R, interference of polyvinyl acetate appeared at about 45
mole %. The spacing of this interference gradually in- 
creased from 6. 2 A. to attain finally the characteristic value. 
of the acetate ( d - 0. 7(1- 7.00 A.). The spacing of A4 of
polyvinyl ale. ( the outer stronger interference) gradually
decreased and finally attained the characteristic value of R, 
of the acetate ( d - 3. 94-4.00 A.) after passing through a
max. at about 10 mole % ( d - 4. 65 A.). The results on the

films prepul. from partially acetylated poly vinyl ale. and
drawn at elevated temp. were essentially the = me as those
of nondriawn films. S. Kitaoka

X-ray studies on the rest, . '
n ' 

I awbofTt! MlM=' T-o5_oru vkag,"Lat HSHo" Iffffiml wa2pryotcl
C'n,M). Bull. Inst. Chem. Research, Kyoto Univ. 26, 94

19.51).- A small * mt. of boric acid reduces enormously the
effect of heat -treatment of polyvinyl ale. fibers. This dis- 

turbing effect was studied with x- rays. Tn aq. soln. contg. 
above 3% boric acid polyvinyl alc. was not sol. and pptn. oc- 
cursed. The ppt. showed no characteristic cryst. diagram

of polyvinyl ale. even after complete drying or heat -treat - 
merit. With incrensing eaticn. of boric acid, ail interfer- 
ence rings became broader. A, ( d - 7. 98 A.) of polyvinyl

ale. disappeared, and intensity of As decreased while that of
A14increased. Spacing of As decreased from 4. 52 to 4.26 A. 
while that ofA4 increased from 3. 79 to4.11 A. WithI0% 

boric acid the ppt- g.jve 2mnrphous X- ray dift9ram. ' I' llcn

the films or fibers of polyvinyl ale. which had been licattreated wece inunmed in boric acid Zia. ( above 7. 5%), 
the cryst. interferences disappeared and only amorphous
ones remained. it was concluded that 1XlIYvirlYI alc- reacts

b as,  poiyatc. with boric a6d to form a elimple3t, and rlmdom 
cross linkages are formed between fiber trials.; this disturbs

rystn. of polyvinyl alc and redulm the - 5 ' of beat - 

treatment. & 
Xitsoka
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Absorption passage and Hl. 

Re aeability. and
a tiMr Bunslucht

VIM- Toiyo 6. 23.5- 42( 1932); cf. C.A. 46, 
various pre, uires of water vapor, both the mo! Elire perme- 
ability and adsorption of org. films, such as bladder mem- 
bracte, cellophane, cellulose acetate, gi alS_ and

5sgepolyvinyi acetate, were measured. & s ure perineability

ifferr.M.  Lh ... Masing pressure or water vapor, especially
inpolyviaylilc. Atthe metitnethemoist= eabsorPtiou
increases with vapor pressure. The increasing absorption

b may reduce the intermol. forces' and diminish the resistanceto the diffus,jr, of water mols. IV. A relation between the
moisture permeability and the thickness of the film. Ibid. 
243- O.— Assuming that Henry' s law does not alwayi; i hold
at the surface of the film, a relation between the Moisture
permeability and the thickness of the film is derived. The
parameters in this formula express the characteristics of the
film. Y. Marina

1974

rac ga . 2.n f hi h IV ey -kith Lo utip; it rub O. F
t ti,.

ClA. p_ ,
a UNr

7, 2513 70(' 19-52)( Enl; 1. h
The previously described method ( cf. C. 4 46 9rl) of
fractionation by dissolving a high-palymer film was modiried
by using a vessel %%*fill a sintered glass disk inatead of art
firleinneyer flask. This prevented inech. entritininent of
detached pieces of film during decanting, and inade possible
the detu. of abs. distribution curves. The validitv of the
method was proved: ( 1) by comparing the distribution
curves Of iwinvi a o ; Liallag aLequ l mol. 

w distri u ion, y comparison with ractionation by
pptn., ( 3) by fractionating two poly,,inyl acetate fractions
mol. wt. 35,000 and 170, 000) and their 1: 1 mixt., and ( 4) 

by fractionation of the same polvvinyl acetate fraction with
different pairs of solvents ( McOAC- Petr. ether, ircOH-IflO, 
MeOH- petr. ether). Agreement was good in all cases, 
except with the Alt:011- petr. ether solvent pair, which
formed 2 liquid lavers even with small arrits. of polymer. 

of A new method fordetg. the mol. wt. of polyvinyl ale. was
devised, in which the intrinsic viscosity was calibrated
against that of the polyvinyl acetate prepd. from it. 

H. INTerreombe

Note on the determination of the deirree of polymerization
o orn- 59motic measureme=. 0. 

Muc7is ( vubwerke 17iochst. Frankfurt .., Alain, Ger.). 

Makroutol. Chetri. 7, 271- 3( 1932)( English surnmary).— It

is shown that the mol. wt. detn. of polyvinyl ale. by call - 
6 bmtion against the corresponding polyvinyl acetate ( cf. 

preceding abstr.) agrees with the earlier iximotic detns. of
Staudinger and Warth ( cf. C.A. 35, 23214), which bad Lie= 
questioned. H. Newiximbe

2020

Hjgh_ojolecul clect:olytes. Ill. Specific volume of
th

colloid -water. Tet; urn

S, iya ( Kyu, hu Univ. , F. L ka). J. 07,11, SO', JIP". 

Ind- hem. Sect. 53, 1 16( L950); cf. C.A. 47, 1599g.— 
The sp. vols. of sol. starch, pol), vinyl ale., gelatin and Na
ajgjaate were detd. by tile p Ln"= M1rF=cm1thod. Them is
no break in the sp. MI.-eaam. cwves rariging from Sol to gel
states. 

T. lCatsurai

3079

C tall* I IF I I I 2hol ractional ex - 

otree on o eat a MOT. Lburo- ajrm. 

iii, . , '.) ir. t. Jonczaw . J. c - ahashi kramagata niv., Yonezawa). J. 

a' I '
Rol" Zat

1# h

n

4011
4 hElPtlam, W iv oncza

Chem. Sac. Japan, Ind. Chem. Sect. 54. 3.34--6( 1951).— 
Polyvinyl ale. powder was heated at various temps. in open
as well al; closed tubes and the accompanying changes in
sivelling and Av. have been studied. Possibility of frac- 
tional son. baa I eten shown by the temp. regulatilin of extg. 
water. T. Katsu—i

A quantitative method for comparing " Perspex" polishes, 
W. M. Bielakand J. S: LVage. Scleefro( Gort. Reseirreh Reptis. 
Gt. Brit.) Vol. 1, Plultici, Rept. No. 38, 36Zi82( J952).— 

Polymethylenethacrylate sheet wlis abraded by rubbing
gently On a glasn surface covered with 150 -mesh Cairborun- 

darn powder alit; wutcr. The light scattering of the surfao, 

wit- takena%I60%, Tivcqurf iccva%tlienpoli, l,,, ibyu, i g
a Polishing machine with a cloth colate,,I fill ill, 
The P- li4lil, 9111, 11, disk rmitivi at -54t r. p. nj. it I the holder
at: i.5 r. p. m. ill tile Opposite dirrellion. *]' Ile efficien, of., 

I CrAl P01WICS ( not identirled) in re' llovingul, isioff wits " leal, 
ured bY JiMlIt scattering varied us did; d' 0 tile teadency of the
P01i" hel to cau light-scattving increase from new surfaces
free from merious defects. ff. L. Williams

4123

I'll osetting Dolvvinyl a4hol.ustems. C. F. Brown
EX I ra 7My N. Y.) i_ 011., Bethany, gutpfier Age ( L

72 211- 14( 1952).— The polyvinyl ate. resin was covered
wiih ale. and the plasticizer overrlight, after which the ale. 

w s removed and the masterbatch compounded and cured. 

A - iixt. of glycerol and triethylene glycol gave the best
r, -ults, triethatiolarnine and Carbowax 1500 gave good re 
suits, 2- methoxymethyl-9-,4-dimethyl- 1, 5-peat= ediol, fair
results, and sorbitol, poor results. Eight parts of - hioranil
gave optimal cum, and optimal cum time was Io fit. at

2147* 17. Tensile strength increased 50 lh./ sq. in. for each
C. decrease in test temp. Tensile strength was doubled

by inclusion of 40 parts of reinforcing C black. Phcnyl. 2_ 
naphthylamine ( I) added to absorb liberated HCI yielded
optimal results when 5 parts was present. An optimal
formula composed of resin ( 50% hydrolyzed) 100, glycerol
3-3. 3, triethylene glyixl 33. 3, reinforcing black 25, Ph
chrr -;!ate 16, 15, and chloranil 8 gave a tensile strength of

abat:" , 1200 lb./ sq. in. after curing 30 min. at 237* F. In- 
cmased hydroxyl content of the resin results in difficulty in
handling. H. L. N17illiamis
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Diffusion of high polymers. 1. Average diffusion con- 

staRr' MjM7TdT9Fer!fi- fy-sTFM' Alasao Hosono and Ichiro
Sakurada ( Kyoto Univ.). Chens. High Polymers ( Japan) 8, 

361 - 74( 1931). - Math. The diffusion const., cstd ' 1. 0.- .- 
initial stage of diffusion at the interface of solvent and win., 
is appropriate as the ay. cliffu. ion const. of a polydisperse
system. 11. The method for the determination at me =-, 
tribution of polydisperse system by means of diffusion ex - 

ifai
ent. Ibid. 374 -81 - The analysis of diffusion curves, 

c= d , ug t he case in which diffusion const. varies with
conco., is discussed. T. Katsurai

Viscosity of dilute solution of polyvinyl chloride. 1. 
Dependence of viscosity on the heating temperature. To- 
shiaki Kuroiwa and Kazuo Kawahara ( 0saka Univ.). J. 
Chrips. Sac. Japan, Pure Chem. Sect. 73, 563 5( 1952). - The

effect of the heating temp. on the viscosity of the resulting
solos. of polyvinyl chloride was studied for the solvents ( 1) 
tetrahydrofuran, cyclohexanone, ( 2) nitrobenzene, mesityl

ide, McCOEt, ( 3) chlorobenzene, dichloroethane, di- 
o ane, andtetrachlooaethrtne. la( l) thesohns. showconst. 

osity independent of the heating temp., in ( 2) the vis, 
cosity becomes const., for the heating temp. higher than 70*, 
and in ( 3) the viscosity remains const. for the heating temp, 
above W, in this case polyvinyl chloride remains undis- 
solved at the temp. below 55'. The results are in line

with the dissolving capacity of the solvents. II. In- 
fluence of concentration and temperature on viscosity. 
Ibid. 565- S.- Vi.scosity was cletcl. at 20, 32, and 44* for
tetrahydrofurait, and at 20, 40, and 60* for the other 8 sol- 
vents. In all cases tire Viscosity increases linearly with
covert. at lower concn. range. The intrinsic viscosity cle- 
c cases with the rise of temp. in the solvents ( 1) and ( 2). 
In ( 3). with the rise of temp. intrinsic viscosity increases
uniformly in chlorobenzene; max. appear in dichlorrietharre
and dioxane, and min. in -tetrachloroethane. T. Katsurai

An evaluation of osm2jjc- eFie, in
enN "inEL Ls em

cr an leja

to.,h ( Nail. R" carch Labs., Ottawa). Can. A. Wtm. 20, 
1104- 14( 1031).- Detfis. were made of the osmotic pres ure
or judyvinyincetate in 5 solvents. Thcmol. wt. ofthepoIF- 
it. r was calcd. fiont these values and was independent of the
Wvent. The mol. wt. cared. from a least- squares fit of

the data gave an uncertainty of 4%. The theoretical

Flory -Huggins equation of t042 ( F., C. A. 36, 12293; H., 
C.A. 36, 37252) and the Fl,,ry equation of 1949 ( C. 4. 44. 
4752c) gave uncertainties of about 10%. J. W. W. 

Treatment Of OSMOU- preil3ure data. W. R. Krigbiturn

and P. J. Flory ( Cornell Univ., Ithaca, N. Y.). J. Polynter
Sci. 9, 503--8( 1952).- A critical discussion shows that the
equation vie - ( w1c) of I + I' li; + I'g*) can be better fitted
to Osmotic pressure-conen. comes if r, is related sernithe- 

oretically to r,. as Fox, Flory, and Bueche ( cf. C.A. 45, 
6015g) have done, than if 3 independent coeffs. are used, as
recommended by McLeod and McIntosh ( cf. preceding
abstr.) both from the standpoint of convenience and
accuracy of the values of the intercept and the initial
slope obtained. Replacement of the hard -sphere approx
imaticin for ri by a smaller value is indicated. Even then
neglect of higher terms restricts the conen. range to lesi
than that used by McLeod and McIntosh. If accurate
values of Ft are desired, the procedure of Stockirrayer and
Ca srt ( C.A. 47, 4171h) is recommended. This requires a

knowledge of the degree of coiling of the polymer mol., 
which can be obtained from viscosity data. 

H. Noveombe
r dation r action if

uma Z7 iki Rayon Co:). 
Die.. 11 4h P ly e, s ( Japan) 8, 391- 5( 1951). The v,s- 

co ity ofan AcOlf soln. of polyvinvl acetate decoastm., with- 
t..

LUaSr is Id s ;- Ibttai tact' v4iuit energv of degra. ation- Y. r1t, rrhot by
j&AW racla. 

tiort of the combination of secondary polymerization of
polyvinyl acetate. In. ol. polywinyl acetate is made sol. 

by the addo. of AeOH and H -SO,. T. Katsurai

The refraction of homologous polystyrenes. Kurt Ue. 

berrviter and Gerhard Kanig ( Kai.ser- Willichn last. PhY . 
Chem. Elektrochein.. Berlin- Dahlem). Kailoid-Z. 129, 
1324( 1052); cf. C. A. 46, 690.3h. -- Six of the 18 purified
polystyrene fractions previously de. ibcd were used to det. 

x us a function of temp. over ibe range 20720U*. The sp

7815

Dichroic stu4ies on the plastic deformation of theriol
vi - ge ration or isotropic Piper by

t
Pr

Noo
o,.., 3,, 

li= = 
a. o.'.. m at, Y' e" 1). J. arta va ujr. Robay- luoich, JaP,,!. Intl. Chem. Sect. $ 4. 794- 609.51).- 

out  ...... oic research on polyvinyl Me. 

filaments the conditions for spinning isotropic filaments
weremuclied. Poi%,vinvi.ilr. poivdcrivasmoi tencti, pressed
into a hnrd-.- lass whe, heated to a molten state at 140% 
and extracted in air through a nozzle under a pressure
of 4 atm. The proper water contents for smooth spinning
wcre & 3. 0 - it 0. 5 and 65. 5 * 0. 5% for the two samples

whose degrees of polvinerintiou wrTe 1140 and 1270, resp. 
The filament obtain d is losirrous and of cirrular cross see - 
thin. T. Katsurni

9662

Trigh- polymer a ns . I . Osmorneter. Firizo Tshi- 
Laqi2tTo-kyciCa vat 0 Inst. Technol.). J. Chein. 

Sec. Japan, Ind. Chem. Sect. 55, 14 - 16( 1952). - Two
osmometers, a simple glass -cell osmometer of the Gee t, pe

C.A. 35, 23937) arid a small stainless steel osinometer of the
Schulz type ( C.A. 30, 66213), were constructed, and their
worLing conditions are described. The osmotic pressure
and viscosity of polyvinyl acetate subjected to the action of
ultrasonics werx detd. in MeOH soln. by means of the
C type cismouncter and Ostwald' s visconneter, resp., and
the ay. degrees of polymerization, were compared. It was
observed that under long treatments with ultrasonics, 
the viscosity ay. trial. wt. approaches the no. ay. mol. wt. 
slitrwing that chain polymers are cut into uniformt length by
means of ultrasonics. T. Katsurai

161



Vol. 46

p I mvl alcohol as in:a;a j '
9" m ' I A* 

c y
rit

hited77 _! C_ I () X) gen c
r

LintBrit 0, n c .

alnst
ce I

J, Ch, . 5, Lo5l, 19-13.- OLtl3 co iililetely d
iv, a jue color with I- potyvinylalc- coUtg* 1 - in Y' Ile, '" _ 

II. is in-. Of leli I Mks! groups gives a crimson color; or A 1% Act. 5oln. 
h'tia 0 eI,, L to ' t s .. it, At 20% riniidml OAc. 

of guch I prelm. can Ise used a an indicator in I titrations - 
it is more stable = it more sensitive than starchIT. I . Dunkelbeger

a concentrated r. 
VMM_- 5 0—, " , - 

and XV. ' M. Sawyer kUn' I is

sin, Madison). 1. Colloid Sci. 15 77- f

X) 1t LThe viscosity Of to C
44, &. acetates of 3 different mot. wts- ( ra - , . 
in 1. 2,3- trichloropropane, niethY I ut I - t

e

I e one was detd. atethyl ketone, ip,.Co. and cY
1 5- 35* by the capillary And failin 11 et . 

Relativ

71 at any given vol.-conen. t

a. rit - the same for

any Log Is appro' 
t eq a linear

rt. -con . ) V. or ( C.)' 12. Log ' I "" I" a
function of eith (,, .- con t nge studied. The
linear function Of I IT ove he

t of activation i tly with mot. wt. 
c. lcd. lica, . ' I sarly

value of 10

and ap` T linearly with C , rZ observed for the function ( lot
observed for literature ata

and Ile mine approx. value w"' cilvents. The function irl- 
given I, Other poly - m and SC

d creased with mot. wt. but was independent of the them. 
nature of either polymer or solvent' 

H. K. L. 

Effect of adsorption on of vjAcgsitiax of
ve= u Is golymer so rINHO, Lcivin QUtler and GCO ge E. r

OWL 7 u1nu- J. Poly e, Sci. 7 445
19.31). - Sp. liscmities of very dil. polymer will , vm

detd. in :ttliffm-iiiAvi oniet describ I byCoxmidVol- 
feaden( cf. C.A. 28, 571', 94). withancriorof t% forvaluesas
small as 4 X M- 2. F-ach lva i3refid. in the vi. 
eter by adding a Soudl amt. of coned. ioln to the previous
so it., mixing, and withdraiving the same amt. of the mixed
xo1n. The systems used were: T) o1yvinYt ale. in wat - 
polyethylene oxide nt water, polys
acetate in _ JI4, and polyacrylic de- 
grees of neutralization in water, in the presence of XILCI in
various concits. A plot of the reduced vi osity against
irmcn, showed a definite decrease at very low concits., 
which r,ecent studies ( cf. S. Rottarrian, R. Simlia, and S. G. 
Weissberg, C.A. 44, 431 In) haa failed to find. At these

i very low concits.. a straight tire obeying the equarioA( c - b) was obtain l. The shift from the ideal slIm-ight
line through the origin suggested the hvpothesis that some
of the polymer had been ad.-,orbed ort the viscometer. This
was confirmed by measurements on polyacrylic acid s Ins. 
in a viscometw that had previcisisir been ritvied withodit. 

it Na, PO4. The citrve%* shifted to the left. because the ' Leg. 
charged polyiner niols. wem repelled by the PO4- 3 alrewly
adsorbed. H. N'twcombe

A kinetic basis for polymer precipitation and the selective

average. 1). R. Morey ( Eastman Kodak Co., Rochest, 
N.Y.). J. Colloid Sci. 6, 406 -115( 15151). - The kinetics of

polymer fractionation and pptn. are " aly= d in terms of a
special ar. mot. wt. (. If,) defined to correspond to the ay. 
valnuin pptn.* My - (. 
where N( is the no. of mals. of the i SPI' Cies/ unit vOl., Mi is
he mot. wt. of the i s, ii,cies. a is a kinetic paraincter, P

is the percentage of precipitant liquid, and is is a const. with
a value of 4 in the early stages and 3 in the later stages of
pp it. Calcuis. are made for 7 different pollynterIs for which
fr= atifln data have been publMed. 

809
r gimcation ot or

1- L.Liusn ndak Co., Rochester, X.Y.). 1. 

0,110id Sci. 6. 470- SO( 1951); cf. C.A. 41, 54.3c. - The. 
turbidity curves bf continuously-ppitg. polymer soins. were
observed for p* 13- vinyl acetates made by soln. polymeriza- 
Lion with Act% or K-S -Os catalvsts, or by bead polymeriza- I
tion With Bz-O- catalyst. Mc:C0 was used as solvent and
H-0 " precipitant. All polymers exhibited a very wide
range of mot. wts. The expected linear relation between

log ( H -O contest. at pptn.) and log ( crit. polymer cancn.) 
as observed over the concts. range 0. 01- 1 g. polymer/ l. 

soln., but not at the lower concris. that wer,e recess;ary I* 
lipt. the very short -chain fractions. Polymer made in the
larti,ance of K23. 0a and 1-120 required greater anats. of HiO
for pptn., owing to the slight hydrolysis that occurred
during polymerization. H. K. Livingston

1294

a Cost ation of ol i yl alcolsol solutions wi111 0' * " cobo ` Oha

CgWabon V yiin, e. 7OM _ T_ 
p L

01 an c Lei

t 5, l93- S( 1948).- AdditiZy ofCAI;. - 

coagulation power by binary mixts:. of salts, such as NOISO 
ZnSO, and ,' a-,SO,., IgSO,, is found for pure aq. solos. of
pol- vinyl 21c., but ion antagonism is observed for solits. 
ciantr. a considerable amt. of acetone or a1c. I. S. 

in aq. 

Ultltate. LU111. Rigi, Polyrsim 6. 460- 3( 1949) F01Y- 

vinviale. was obtained by sapon. of coin. polyvinyl acetate
and fractionated. Six fractions were used for the investiga- 
tion. Osmotic pressure and intrisic viscosity [ 711 of the aq. 
soln. were measured at 30*. Between bil and the degree of
polymerization P the following relation exists: 1, 71 - 7. 50 X

c 10-- p".. I. Sakurada

Acetalizati n — - alc4hal. a QLjWAMUUXL _" shi Noma. L _ UUUL
TeRTpV'; 7o-,a-na-TakahiroT. iieda. Ckcm. HighPolya S
6, 439-43( 1949) Poly- inyl a1c. ( 1) was acetalized with
diethyl in C 1`1402 and the process repeated 3
times. The degree of aceWization ( calcd. from the Cl
content) was 81. 5, M6, 85.6. and 85.8%, resp. Thus, 
there is a limiting degree of actuslization of I at 80%. 
This value agrees with Flory' s theoretical value of 86.5%. 

d in the acetali= tion of I with o- chlorribetizaldehyde or
BzH, the degree% of acetalization of the products did not
exceed SG%. Cf. C.A. 45, 2710h. I. Sakuradis

Depolyineritittio f ol . T 

tion. . epo ymerizLit on uring deacetylation in meth - 
Mo solution with caustic soda. Tetsuro Osugi. Chrily. 
High Poly s S, . 123 - 9( 1948). - During deacetylation
partially deacetylated samples were removed and reacety- 
lated with Ac2O And CHsX to polyvinyl aceta% ea2l It

es wass ye trinsic viscosity of the resseetylasted sampl In

Recton!L m5Ti atiOxLWCd_ 1rQ1aAV
I t a bet-, n ig I. W

10aAsta- 47, -wf deacetylaticia. discussion on the moC

il" St rt
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d vi- ptrie i - h - i., rif " I aAft

in Akio Nakaiin, ig 1, 
77i7vitiel' S 0,  j- NU' 49) Cmn. polyvinyl aectute was

fractionated into 9 fractions, and 5 fractions were uwd for
the investigation. Intrinsic viscosity [ it) was dctd. in
C%H. and acetone ( rood solvents) and in Uiv-petr. ether
7: 3) ( poor solvent). Osmotic pressure was measured it, 

pure C411s and Cjfc-petr. ether mixt. at .10. The ratio Of
I, r) for the poisT solvent to thut for the good solvent is < I
and dccren4cs with increasing mol. wt. The limiting vc!ue
of reduced osmotic pressure is the mnic for the both Linds of
solvents, but the slope of the rirduced osmotic pressurve

P

12951

enricn. curve i3 dificrynt. The following relations were
Nind b. -two- lqj wd Elm dv;,- of polyrntiri ation P. 

7 i 7. 94 X 10 ia acetone, [ 1) S. 0 t X 10
U "". i " 1. Sakurad. 

Thermai dec in 0 ti -.' t. " W- P,97- ecomL03triam

M "" a', u Ill poly. S. 
1; 2( 1948) 7When drry di' td. at 250 -WO" polyvinyl
vin, Z;' 

1 titate yielded only Ac011 ( 72% of theory). " hen dry
d 150i, , d. at 2 - 340* polyvinyl a1c. ( I mole) gave water 0.64, 
crotonaldehyde 0. 16, and AcH 0. 24 mole. Itwasconcluded- 
that in Elie thermal decounim. of these polymers the scission
occurred first at the side chains and then in the main chain. 

1. Sakurad;i

1303

ah
c ' on f poll vinyl Acohol. Koji Kuroyanagi and

ZRiwa2a. HuRs. high ro;yiners ( Japan) 6, 40-22
1949).- Polyvinyt a1c. was acetylated in aq. AcOH with

coned. HCI at 40*. Thecourse of thereuction did not follow
the equation for a unimol. reaction or the equation for a
reversible unimol. reaction. Reaction consts. decrease with
prestress of Elie reaction. K. Noma

Electrical conductivity of_ 22jj;&jasL_AjQ2Loj. Masao

Ho to. 7 igue i, and Ichino- Salcurada. 
Chein. High Pelymers 5, 18;1 - 9( 1948). - The effects of heat
t. catment, water content, and various salts on the insulat- 
ing x-alue of polyvinyl ale. were measured. S. OLimura

Phenolic based adhesives. Orlando Orlartdi. lotd. ver - 
nice ( Milan) 5, 161- 2( 1951).- Phcnol and CH -O ( used as
30- 8% soln. of known acid no.) are stirred and refluxed in
mot. proportions of 1 to 1. 1- 2.0 with allk. catalysts ( NaOH, 
KOH, carbonates) at 60* for 0.5-41 hys.; the product is
partially dehydrated turciff reduced pressure, and is nmtml- 
ized with weak acids ( lactic) or with a mixt. of HC1 and
EtOH. Glycerol or glycol is used to plasticize the resins
which are sot. in ale. or other mg. solvents. Thew p
ties and application are discussed., Henry A, GoldsWl_ 

The thermodynamics of high. olyrner Iot
Thermodynamics ot Me' s eys - p. y1s. R-6/ e.

2;3:.
y. 

hextine. L. Der Minassian and M. Magat ( FaCUIE6. SCL, 
Paris). J. chim. phys. 48, . 574 --Pf ' 1951); cf. C.A. 44, 

l' = 2/ Vipor pressures of solits. of a polyisolutylene
fraction and cyctohe= e were detd. in the app. of Gee and
Treloar ( cf. C.A. 36. fj rjl% using glyceroi instead of Hg
inthemancracter. The temp. range tras 1. 5- 50", the mum. 
range 30- W% of polymer, and the precision 1%. Partial

molar free energy, entropy, and heat of mixing were caled. 
The Flory -Huggins equation was Lid, but ottly by a com- 
pensa,tion of critics in the coardination no. acid the hmt of
mixing. H. Ncitminbe , 
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i. polymerization of viavi acetate. r. The
en se 7 the progress of emulsion polymerization. 
Al. saicbi Matsumoto, ' lunji l7kid., and Ilim hi 1,, asalai

0 ( KurasbiLi Reyon Co., Kurashiki). Chvis. High Pa pircrs
japan) 7, 390 -6( 1950). - The course of the progress of th,t

emulsion polymerization of vinvl acetate can be divided into
two stages. The react -ion taLes place in the first st2ge in
water Phase -and it, the second stage in polviner ptirticles, 
An enormou% rko. of ctMcg
L# WMTC- TYKr7,--p7.cc, n the - or ' sta,,,, but Oo- cl, gpe of
p - frettrftycc' n tates
s.- 4 bi;;ht,rtl,, n ih. tnlatc. obtaineerfront-tLe- ta-fe, 
it* t turn', I hi I lie tirst stage of Velymerizatini% IL
uMr- neirfit dfgtributforr*i5f- poTyviriyl- aTeoN 5T-- LdiT-,'... itc. 

mulsion polymer is very heterogeneous and the
max. of the distribution curve was found at a degree of
polymerization of about 3000, while its wt. ay. clear- of
Polymerizatiou was about 13, 600. Distribution curve of
polyvinyl ale. shisived two max. S. Okamura

600

L ' Nishio Hirai ( Okayama Univ.). 
a VT. rTunt. Soc. Japan, Pure Chem. Sect., 72, St - 4 ( 1030. - 

The elasticity of agar, gelatin, potato starch, 
ale. was detti. by statistical methods and the restji are

TWussed in relation to gel structure. T. Katsurai
The temperature dependence of the solubility Ed solid

8892
Molecular weight distribution in ( vinvi- typo' i - 1- 

b i, - T- . 11— LerUarn). 

m. lVedki5leul 48, 237- 42( 1932).- Fitpressions are re- 
viewed for the size distribution which are based an th
customary free -radical mechanism of the

polymerizauone
reaction, namely initiation, ropagation, transfer and
teryinination steps, a steady. state. and low degrees of con- 
version. Detailed graphs of no., wt., differential curves
and integral distribution curves am presented, and the rel;_' 
tions betweers no. and wt. ay. mol. wt di3cussed. Tlie
differencesi in these quarititim, when terinunatiou. consists of

c a disproportionation and combination of radicals, nsp., are
pointed out. They can be utilized to establish the nurchan- 
ism of termination which is operative in a particular case. 
The inherent difficulties of an analysis of high -conversion
polymers are mentuavied- Robert Simha

10695

Treatin Ell in

i,
invI,, a,1. c,ohol. Soc:i6ti auxiliam de I' - 

titUF1r%;. sc chouc. Fr. ' 73, 23S. Feb. 8, 1951. 

Polyvinyl ale. is hardened by treating it with a polybasic
acid. Polyvinyl ale. is rrutlaxated with 10% maleic acid at

G -M* and pressed for 2 hirs. at 143* to give a hard product

insol. in hot water. Polyvinyl butyrad contg. 10% Off
groups is mixed with a plasticizer and then rmdlatx ated with
otalcic acid and pressed as; before. Maleic anhydride or
plithalic: anhydride may be used. L. A. Manning



164
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A studr of p! a., fi, L—.r mi—ati n kn inytcorn oands. 
jail—. — — ' Ili- IMT--` In I' ll. 11177-. 1 I- Ca. mg. 

I -did Rub" j,, jj 126, ." tt, said

to be the fil' t 1," Ie I' st, is described. Weighed

test- specim— s — [,, riTd in . fi t highly ab, arb nt po. der
under mudc, atc p,, ju,, to assure intimate contact. The
po d- is changed periodi- Ily and the losses of Irt. of th* 

st- Sultabic equipment is described. pecimens are detd. 
Samples with rough : urfam can be tested accuratclY in 1
day. Mig, tion iner, ases gr, tly with rise of temp., 50
teMp. 00ntMli3imporEan'. A temp. of 30' is recommended. 

Of many powders studied, on1v 2 measured true migration
itl— t w, y distwlmg iufi— n—, Linde pptd. 

and hyd- ted ilica ( 11) 0— esh — Ldytic gr, d.). R. p— rtl— 
tivC data n the tendency of sonau unp(wtant C -ink. pla tiviz- 
ers, as j,trlgerl by this test, am given. Contrary tu iwide 
sprcad belief, some polymeric pL, ticizers inigrate. Before
the test can be finaUy sta,nclard ized, t he inlluence of pre, sure, 
temp., moisture content of the powder, and type ot po%vdw
should be —, dim further. C. C. D— is I
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Isis I

us. U. S. 

fiM'.. 
i * ,, AvWt r  qi Ot polyvinyL alt, . ..... nims

aic. i( so. water 41), formamide 10. 
ul,d thanniamine. 11CI 41) Parts Peevente' l the corrosion Of
brass. ' rhd material was still effective when used in I siniii- 
Lr vann- c tg. 4 pucts NiftCl- It. L. Williwo- 

2710

Acetalization of pol- inyl alcohol with nximi
K1! Tr-- Ml5-T- 7r17r- T'.7rC0 ' F c. Chem. jj' t " 11 11011

Japan) 4, 50- 2( 1947).— Polyvinyl a1c. is aectalized witli
palmitic aldehyde and 110, and the max. degree of aectaliza- 
tion ( caled. from the yi0d) is about 82%. This product iit

insol. in the ii tl mg. lvents, but swells in benzene, CC14, 
CHCI, and C, HsN:. The softening point is 20- 30* and the

a sp. rr. 0. 94. S. 0kamura. 
SI.C. * c and benzoi . c acid ester of polrn*nvl alcohol. 

Iciza lerawnril. 

Ch' M. High Polymers ( vapau) 4 41- 5(. i947)._ EsteriGes,- 

ti' n of polyvinyl ale. ( 1 with rtLroyl chimitle or DzC1 in

2713

AViscii.sities of solits. oi pOlyvioYl acetate in ucctOoc w2ter_ 
miNts. ( Yoshiolza) 2. Diesters of aliphatic acids arid thio- 
diglycol fplasticizing abilityl ( Colonge) 10. Effect Of 2ce- 
tylanic, imit on) phys. propfrties of Nesoters and poly-ure- 
thans, Marvel 10. j tesco-CulitlIS' Palut Performance — 
otithodically, protected steel ( Eickhoff) 9. Cathodic protec- 
tion in con)unctiou with Paint coatings ( Reichard) 9. 
Pat. rts: Rubher plasticizers ( Gregory) 30. Esters of 0- 
hydroxycaTbo%vlic acids ( plasticizers for resinous ma- 
ter,4,lsl () Jee rs) 10. Hydro\ ymethyl siloxanes ( for prepn. - 
of polyurethan and alkyl- t) pe resins) ( SPcies) 10. N - 
Methylol madeiraide littermediate for plasticizenj ( Ta— 
n y) lo. Estenofp ll-oxy y- aminocrotmates( Pl tici 
and scifieners) ( Var Hook) 10. Butadiene-methylal reac- 
tiou products 1plasticiaem) ( Dertrier) 10. 

4004

lTeat
1. A. Pcigar said E. Ficrillo. 

j a, 19 i,otyrinyl ale. anti acetals

treated usually in dim form with a mixt. of a solvent for
polyvinyl chloride, Wch as cy lobo ajjooc, chlorobesixeric, or
tetrabydrofuran, and HC1 in wat,,r, or in the gaseit' s
form or combined w,.th a weak base such as diphenylamme. 
The product has asa increased resisLLne to moisture. The
mist. may be Upphtti in any manntr, e. g. by spraying or as 2
bath, usually for a few ( 10) min. only. the trc:xtmrnt bei" r
followed by drying. L. A. Mansting

Lairdn' Cale F. Nadeau and Clem- 
LL% 

it Co.). U. S. 2, 541, 478. ns jr.Jtarcl,: (to Eastnian oda
Feb. 13 1951. Surfaces of polyvinyl alcohol, either pure or
modifiQ by polyvinyl acetate are laminated by treatment
with a 0. 5- 5% soln. of Zr( i 60,- Such bonds rmist dr - 
lamination much better than bonds made with HiO. Other
hardening agents, guch as Cr and Al salts, may be used in
place of Zr( NO.),. Win. R. Shericlaxt
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rloss

Cast eucoUoids be identified b7tbeirsolubility? Afurthet
the analytical cheitaistrY of high polymers. contribution to

Gar.). D" 9_ F4, le,,-Z, 5, 
Kurt Thinius ( Magdeburg. 
73- 810951); cf. C. A. 45, 1459f.— Characterist"' solvents' nonsolvents, nonS. 1, ent Pairs matually asnivated to act - as

ra a, , lo, ted to distinr- ish
C? solvents, and pptg. c0nalt"' 

at, scj. cnc. li. id, ( gelstiri. stare-, carOOx3,,rOethyl- 

and methyl-callulOse, 
1 . 1, Volymyl 1, le cth. r, b

lose). and polyvinyl PYrcta'---- 17 T- a' osc heibezric'ell(

ue' 
Y1

ccjjujo e5 B and BS. PrOP11cell" I' sa, ':' to' "' i'to- 
ceijulose , tacs ( formate. acetates, t c̀` PrOPw ifl, andbuty;; te, ilhePtYlatt [ Cellit fill stCacat" [ Cell' Is), chlorinated Poly- 

it,,, llulos,,s of different N cralt1iloro- rubbtrr IrergutI, chlorin - 
as ( polyvinyl chloride ' e

uted Buna pullaht), andsomechatu POlYn" , (
Polyartwit'. 

polyurethans). Marm of tile data are based on earlier
stuaies ( cf. C. A - 42. 95204; 43, 1603d, 6044d). 

New data

a,, also presented on the distinction of nitrocellulose from
linters and from wood pulp ( the fornies' does not mler"" 
addn. of ligrome to its Bu0Ae win. in thesaii, e conditimsin
which the latter tice,); on distinguishing polymers from
their tolerance tiWanil dilu,,, ts ( cf. GordijealZo and Schenk. 
C.A. 42, 7110d-, 43, 4183f); and on disLinguishing va,.ious
degrees of subs ituticm Of SaPond- Polyvinyl " a" Ates. 211: 70 - 

mites' alialoses, ethyleellulOses. d cedudo` e " ce smHenry A. Gold ith

6444

Dielectric properties of sorbed water. L _ 1 lar"'Zataia! 
of sorb d

1- 1s. Shiz 1 0

i c, earch
llitacht Ltd., To',".). J. 611— 

Soc. fapan Pure Chain. Seat., 71, 522-4(1950) TUachMoV

of diclec. onst. of Pcwd- vinyl pojy mers due to tile ad
sorption of moisture was detd.. by the beat method. 03the

om, ti. tht water is dissolved in * ir.,l Polymers, 11" 
sp, polarisaticats, of sorbed water  

mlcfi-: in POly' usy' 

chloride about 30, in PoL_ TnYl ale, 6.6- 7.8. in olvwiuyi- 
formal 4. 7- 6.4. TMI V_7u are larger than ha SP - 

6445

p. larn,atioa of norrnal wot, in O.,, clar Ohrent.% 3. 7; this

s' , 
t t the s - bed water is in the of "O"=  
ba T. iK- tsisrni

nae upit. par,,,es of water of crYstitHi2ati" n- ' fan
Dmlecc' r Pro ' 

jko Si- re RcPU. 
and Toshib

7-iihok,, Uni,,. Ser. A, 2, 3, 0- 11095M— Th" C. So'. 511- 0Of diel, onosts. were dctd Ut5b,'.10H.0 5.() t), -%, So, 7. 90, - - 
Caso4 o- 70' Nn - — SCKit 6. 67, SrClt. rjHt0 8- 50

z. 0, 9. 81, Na. 00..10H,0 5-50, 11. 0 5. 46, ' IS, 
a; polari9.( X), Ba

at& 6 7. 14. The additivitY law Of "' Ol
held between the " It, of orystri. and the remsan- 

r cf the compel. The molar , ladarimlion Per 1' 10, cijosatti equation was in- caded ljv the Claulin" 
C=

j witjli. '% for all compids. ,, Pt & C-12- The di - 
a 5

hich is nearly the
c,ms, of 11ro of , vsin was 3. 75. vf we, init not that of water. As thea value as that 0 h' h the later Of cry5t'o- ' a

P. oproaclits the olle at w Icthediclec. const. Of the water of crysta. becorceS - 
This transfnatti. begins 91 - d -ally at fairly low

The temp. coeff. Of the dielee. const. Of the "' hyd- p* 
c,,,epds. efe an pas. and no MmCi- 1 anomalies

ob' 

Henry, l'- ilteitser, Jr. 



6867

Determination of the concentration of hi_z, 1- ptlymer Sol
k U31- L' J, Zow' Z cot.). J. - i' 57-y-mer

C'. 6 4- 8( 111-51 ) A mol . still Las been constructed, in
which POlYmers can be lx tcd while the vapor p,, u, j
the volatiles evolved is measured with a pimai ga, Two
tr`3. were observed, the first probablr due to solvent near
the surface of polymer particles, the sc und, which appeared
at the softening point, vas proba', ly due to solvent mlea, ed
from xvithin Polymer particles. Between 5 and 10% Of a
P') lYmethYlmethacrylate ( 1) SomPie consisted of volatile' 
Products. Polystyrvne(] T) anrlpolZ! Ijj), ere, 
Sinlil!Lrly investigated. In all ca L s the softening point was
well below the decompri. temp. In the ca of 1, even 93
hca-' heating in I steans oven did not remove he volatiles
hu" Otnin, in thestillat 100* did. With Ilabout a week in
the steam oven wnuld be necessary, but 0,M Oun. in the HI
at 180o w" sufficiet. With III because of its much lower
sofuning point, overnight henti;; j in st .. oven could be
used, or 15- 30 mi.. in the still at 1740'. - Ii. Xewlornb 

7374

a Rsmot: - 1j- 
A V; rs Of Doll;-- 1  .- 

hrgix Poly I- - 
akajima ( Kyoto U. i,-). cico, 

rs Jaran 7, 57-4jj( I050).- An enormous de 
crease Of ticgrCC Of PolvOlerizatiov is ob. cvcd in the prepu. 
Of Pobinyl ale- front Polyvinyl acetate which fiss, been
obtained by mass polyneitaijou. But neither
version of polyvinyl ale. 

by the con - 
of

to acetate nor by tbe conversion
reacetylated ale. to ale is a change a P-] YrierizaLion de- 

gree 05sec' ed. For the relation bet reen intrinsic viscosity
b and degree of polywerization, the sanie eqtettion isappli, nbleboth for try =! c and I- ect0ated polyvinyl at,. But the Mun xrd ' c PreSsure' s. concn. cunes of the

two Polyvinyl aCCtateS have distincoy diffeent slupc, 
Swellinz of nni- i- I . 1-- t _ 

I. Skurad. 

ast-- a K. d k . J. Priest

6, 699- 710( 19 
Y.). 

cj. 
Pol)- er Sa. 

1).- ne swelling and solly. ha,tuteristic, of
P01Yvin7l ale. and Polyvinyl ale - acetate co lyre, I i' zUid , at, ar PO - in

c ! st" died- S llimg varies in a continuum of
metastable states dependiug" the previous treatment Oj the
Polymer. Thus, humidification of the somple %vill induce a
Predictable cliange in swelling. Allen Kent

X,ray studies on the reaction of aldehydes on PolyLmide. 
Akira Okada and Keiroku Fuchmn ( Kynt. U. i,.). Cjx_ 
H, ItP IYIII, sJ p. 7. 23- S( ig5o).- Itl f- d lh. 1m- 
itran" ceU" swelling Of POlYcaProatnide takes place, viten it isturnersed at "' m temP- in aq. soins. of HCHO AcH and

d PrCIIO Aldehydes also accelerate cry5tu. of p l;,. 
1. Skarad. 

10001

l;

gymers. II. T.- perature de- 

viny, polynt—s. 
Y-. Sionin, 2nd K. Y. Chm. to,, Zh. Fiz. KI—a. 25, 

ef. C.A. 45, 4UGi- With the app- de— 
iic' ( 11C. W.), the diffusion coeff. D, al viry1

10; Melsí, w-, m, ured bet,,*ec. 20 and 80*. The systems

ld; ed were, Pob- t, mne thyibwzene ( I), poi ~- Et
CCi. te 1 1 1 ectate, poi

USCUy¡ 

that ¡ t dues not lirnit the choice ni son-ent m the temp. 
U". TYPical ~ Its i_ 1 ark D m. J. O. ¡. 0. 0-95 0.4. 

0' Q - " 2 X 10" q- C' n- ACC- t t7l. 35 45 61 65 75,* rtp. 
The 64ta at low tt= P. Are rtpruducibi ajj t- tm ut. 
The chazzes responsible for the nua. in D at at., 60-'= 
thus rever.,ible. Alinima. am also observed for the other

I sy51- s- alth" Wit some are lem marked. ' This anoulalous
teml). of D is contrary to Einstein' s law and is e-Np! ainW by a
c1tange of state of the mols- of solute. Polylu jzation is

CluOt'd; 29greg2ti' j" il imPrnbable. A ch.inge of shap ofhe " L,- ' ORge*111 il- Jf- Indeed temp. at which D is
u- is clO' e to the glas., temp. for each 1, olym This

uear cqu lity est4olishes a ) ridge between the prol,, rti,, of
the polyn, e, in bulk and of its n,, I,. in uh,. and rnifila, es
again.st the identific jimi of polynicr glass 1- 111formations

ith ch- ges, of th - d kind. Th f- eting is a mul. 
1rOP 1Y Issued. ith the app, -,, c, of juug_,n,,, or, l_ in
the polymer chain, Michel Boudart

0096

The intrinsic _ - _ j_, ___ 

te,LZ vruVe - Fal-mo 1. 1). L. - pail. W. Ej
0., 0., 0-oadon) 93. Pt. 1, 84 -r,(19.51). - Th - - 

b strength of polyvinyl aj 6j c intr- 11c, elee, 

v./ C-- at - 10- c- tas - RS found to be 1. 5 X jj 
dropping to 2 X I(), v./ cm at '. Thevalue given for the elec. strength at - . 

80
19"', was Ga. of th, 

highest measured, am Prisingrcsultsince the dielec coolt. is
so high ( about 40 at room temp.) and is related to jhe polar
nature Of Polyvinyl ale. At room temp. the breakdown
d "

ltge - PrDPOrtiOnal to the thickn 10- 60 &. Temp. 
ependence of such POIYTU seems to be detd. by the dipolesmore than by the phys. 3tructzu, _ jueh S. Smatk. 
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Min 01 in I Andri Polgar anaI.W. 71",  -,
y`  y, 

ate. is treateT', ith; mixi" of" an estcrifying agent, a con- 
denutio. agent: a catalyst, and a solvent to increase its
resistance to moisture. Esterifying agents preferred am
acid halides, such as stearoyl or oltoyl chlorides, while iiii
condensation agents tertiary bases, such as pyridine or
PhNMc2, are used. The catalysts used are the commog
type, such as ZnCl? or 11c,490t, and solvents, such al
Cirs, CHCI&.au I CC14. are used. A foil of poly -vinyl ale. 
is steeped in water 2 min., treated with 5% NaOH, 

dried, treated with a dioxanF soln. of 10% benzoylpyri- 
diniurn chloride ad 3% pyrdine. washed after 2 lirs. in
70% ale., and dried. Acid anhydrides may replace the
add halides. L. A. Manning

2331

Tgmn2rature deg

lof
theviliffusion coefficient of

K atin' -7 tolvniers. . u to unfi 1. a. 

Doklady Akad. Nauk 69. _ 1213- 5( 1949).— Tbc

diffusion coeff. D of polyvinyl acetate into AcOFt, and of
poly' t , vrenc into PhLt, shows the paradoxical be- 

haviorof lirst dllml iug it[' rising it" ll', passing thro,ugh

a sharp singular min. ( at 37' aid 624, resp.), then in- 
creasing with further rising temp. This behavior is re- 
versible. The same phenomenon was observed with bulk
polystyrene in PhEt ( min. at & 51), m—, ____ 1- 

a1c. in H-0 For the latter system, Coils, ! nd P I V12YL
22LYXU1XLAQ= C_" 

70DIMIE nn 0 o0d, then falls to a' min. at
about 85- 90*. No min. is obwrved for Poly-isob" tylene
in isoi5ctane. The D( T) curve with a mar. foll" ed by a
singular min. and subsequent rise. is at varianm with
Einstein' s equation D917' — const. This newly dis. 
covered anomaly casts doubt on detris. of the mol. t. of
linear polymers from diffusion cwffi., as such de . am

often made at an arbitrarily chosen temp. The anomaly
is attributed to changes of rotation of links in the polymer
chains. Roughly, the expti. temp. of the mia. corresponds
to the temp. of vitrification of the polymer, the absence of
an observable min. in the case of polyisobutylene cor- 
responds to its lo%v vitrification temp. (- 74*). Of the 2
possible mechanisms of vitrification advanced by Kargin
and Sloaimskil ( C.A. 43, 1627i), one due to interaction
between segments of different mols.. the other to an in- 
crease of the effective rigidity of the chains, the 2ad mech- 
anism is evidently prevalent in vinyl polymers. j. Thon

2821

Ele ol . d l- L0!,, 0

P ort v and Z. I in, 

ectrc I U

C'. . Js nd IL. G os - 

cm) , Zl,.,,,. Fit. Khitn. 23. l2il- 91 ( 1949)', cf. C.A.. 44, 
I - sess 4 spacings
847c.— Un trite ri ale. 111 ons PO, 

1.

cd polyyi I
or 4. 54, 2. 20, and 1. 26 A. Co-,,parison with moclels

u;: to . 
he filmshavi v nmq der," s of orientation shows that t

0,,, i, t nf jeut,,d patches dirltring in dinjensi, rit and
Tlu,, patches are nuclei for c%tensive structuresshape

forfn,, l on stru-tching. The elcetroin used had the wave
liength 0.08 A. The literature data Oil the spacings of
other U115trojebed film am mviewed and an clectro 
graph of S nylon fibn is recoaded. I. T. Bikermato

4817

Luminescence " at sis— a toot in the 51W_ , 

1, mmr,, Cercc of ma7ny polj ia ts" ( high p. 
under ultraviolet irradiation was studied for purposes of
identification. The luminescence of cellulose and its
derivs. was not typical enough to recognize their presence
with certainty, but after dyeing them with one or more of
certain suitable dyes, luminescence of characteristic colors

or its lack) was obtained by which these compds. could
be distinguished. Thus coltan linter$ ( bleached or kie- 
hailed) shone bluish purple undyed. dirty yellow with
Brilliant Di.inil Green G ( 1). but did not luminesce with
Euchrysin CGIIX ( 11), while sidlite eelliclose ( bleached
or unbleached, spruce -beech), fainily blue undyed, shone
strongly greenish bluish white with I and yellowish green
with II; with Rhodamine GGD ( III). it slime strong yellou, 
to orange yellow, while soda and sulfate cellulose shone
a dull red brown. NiitrmellulO es , blue to bluish purple
undyed, did not luminesce with 1; ester -sol. types shone
strongly green with Auramine G ( IV), greenish yellow with
Flavophosphine 4C ( V), while alc.- sol. types shone green
with IV and light brown with V. Cellulose acetate,; and
cellulose tripropionate shone a faint blue to bluish purple
undyed; after dyeing with 111, Cellit 11 ( 58% AcOH) and
Cellit F ( 56% AcOH) shone yellowish red to brown. while
Cellit L ( 52% AcOH) shone intensely yellow, and Scrikose
44- 5476 AcOH) orange; with Cotton Bmwit R_N ( VI), 

Ccilit F shone bluish pink, Cellit L dark- red; Serikose
could also be differentiated with IV, Erythrosin C or N
VII), or Thioffavine S ( VM). Cellit T and Cellit TP

triest , ) dyed with I shoneiijrr
rish blue and bluish

white with greenish areas, wit strongly yellow and
Bordeaux red. and with VI reddish gray and bluish gray.. 
resp. Cellulose acetabutyrate ( Cellit B), bluish undyed, 
did not luminesce with 1, but shone faintly mauge with
III and faintly pink with VI. Cellulose nitroacetate, 
bluish undyed, dia not luminesce with 1, but shone bluL i
purple with VII or Eosin GGF ( U). Alethy1millulose

Tyloscs) had yellowish luminescence. Cellulose glyco- 
late ( Tylose MGC or A2,129.5) did not luminesce, even when
dyed. rthy1celluloses, B and BS ( 40% EtO) had white
luminescence with bluish and yellowish streaks, resp.; - 
dyed with 1. they shone strongly bluish white and strongly
blue with green streaks, and with Flavophosphin 4C they
shone greenish yellow and faintly green, resp. They did
not Ituninesce ith II. III, VII. or IX, but shone strongly
white with VIII and Rbodulin Ye!lolv 6C ( X). Benzyl - 

cellulose, yellowish white undred, behaved essomItiallY
like the ethylcelluloses with the dyes mentioned. Lumi- 
neseence allows distinguishing the polyamides Igamide A
and B ( strongly bluish nhitc), BA ( bright white), 50 ( dull' 
loudy blue), 8513 ( dull vellowish white), IC ( Tione), 
oid the polyurethan Jg2nide U ( strongly blue to bluish
purple); polyethylene ( white) and polyicobutylene (none); 
poly tyrenes, L ( faintly blue oc grtenish white), III and
IV ( strongly bluish purple). and EF ( blue with white
spots), polyvinyl chlorifti Igelite PCIJ ( bluish purple), 
Viunflex S8 ( white with blue shern), and polyvinylidene
chloride ( blue); Igefite AIP ( dull bluish white); poly- 
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chlorristymne ( white areas with blue margin). chlorinated
rubber ( faintly light blue). and chlorinated Buna ( gray); 

po!1, yv,m - 1 p!,. 
dul v nl nlorv.. 

i1 . 2-M, IC
I

gle
7 ic aM ' tc, 

I. 

tc, F r , i, ac, , ( 0_ 

i9ffr,' j7iT_f1_jexjgum ( bluish purple); polyacrylonitrile

dark blue or blui, li white); resins frour Acli ( yellow), 
butyraldehyde ( 6juish purple), cyclohe- none ( blue to
purple); the polyvinyl alkyl ethers Igevin AZ or AD28
dull yellowish greun). Dj (yellow). J20 and A100 ( none); 

I. G. Wax Z ( blukh white); Deusod, in W ( none), 

and the polyvinyl pyrrolidone Igrcoll ( bluish white). 
Various grades of Mowital ( N, XF, 11, HXF, NA, 0- 
70, and 11370) were made distinguisbable by dyeing with
1, III, VH, Vlll, IX,.. dX. Thedycingswe, emadewith

Ig- oftheliiglipol nerandbml. ofaO.Oltol', dycwln- 
in ale. or H. O. follo%ved by washing out the cxces5. In
some cases, the dyed samples differed in daylight. Ibid. 
55 - S. - No significant luminescence was obtained from
films of pure hydrocellulose, nitrocellulose, cellulose
acetate, or those which contain 25- 100% of plasticizer
castm oil. tritolyl phosphate, Palatinol HS, or FK). 
Impurities introduced with the plasticizer or overheating
did muse luminescence. With Igehl PCU ( a poly -vinyl
chloride which luminesces), the color of the luminescence
varied with the processing; 0.2% of 2- phenylindene, a
stabilizer, crrused a strongly bluish white luminescence; 
with plithalates, adipates, fatty Wid esters, and 13uaPO4
used as plasticizers them was no luminescence, while the
products shone brightly with tritolyl or trixylenyl phos- 
phate, Nfcsanioll 11, or Plastomoll TV; extn. of the
plasticizers restored the blul h luminescence of Igelit
PCU; extd. plasticizers som tiines diffemd in lummes- 
mice from the original, having lost or gained impurities. 
AmcnIg plartici rs, aromatic phosphates did. aliphatic
phosphates and pure phthalates did not, luminesce. 
Luminesc:cnt were Mollit L35 ( dulling action). Elaol 2, 4, 7
and 12 ( pale white or green). Plastorruill TB ( yellow), 
Fla ticizer NMA ( pale green in bright bluish white), 
Mollit B ( dull green), Igamid Plasticizers 4, 5. 7, and 11
shades of blue or green), castor oil ( faint blue or milky

greenish gray white); linseed oil, ceresin, paraffin ofl, and
petroleum jelly also luminesce strongly. Luminescence is
not a reliable analyti l tool, but has limited applications, 
e. g. to spot deterioration under ultraviolet light in cau- 
loids; dyes may inhibit such action of light and am them - 
fore, not reliable aids. Observation must be made on a
nonluminescent glass, porcelain, or paper. H. A. G. 

5188

Anisotro 3 , in - I

C roiin, IL Al- Gillavry ( Univ. Arn, tmi). 
Re, j, ay. Janr. 69, 509- 14( 1950)( i. Engliiih) Th 

amorphous ring in the %-m3r diffraction diagram of poly- 
vinyl ate. fiber is most intensa near the equator and weak- 
estirrthefib dimction. This fits the fringe -micelle th rY
of structure but differs from the mutts of Hermans and
Weiding. r with cellulose ( C.A. 42, 70-37f). W. W. 

1950

The Idneties of de adatio of marromnlecular linear
MoTUEnnr r--=— - _ e 1. Sakurada, N. eoretiEE quations. 

and S. Kawasaki ( Imperial Univ., Kiota)- I- 

Y"C11'.. Ind., Japan 4! Suppl. binding. 415( 11142) 
in G,, maIj).- R'heu It - I in the familiar equation Ivy I - 

KP-, the viscosity index of degradation ) I is defined and
f mlatedtotheviscusityay. mol. wt. bythcequation I/ n, - after degradation) A [ill before degradation) - ( 2/ 

s - I + ( 11e) 1, where s is the ay. no. of bonds bm- 
ken in we original linear mol. When n - 2, I.Int - ( I/ 

I-) 16s - 12 + 1 ( 12 + 6s) le 11. When n - 6. 1 /- - I - 

When n is fraetional, as is usually the case, . can be estd., 

by interpolating graphically. Experimentally detd. ay. 
values for n are: after hlorimrted polyvinyl chloride in
tetrahydrofurane ' A, ljolyvinyl chloride in dioxane or

0 tetrahydrofumne ' A, polyvirryl chloride acetate in MeiCO
I

L_X
in* ale. in 0v, 

e, P06Irettte lxrelco Its Po Yin hyl meth- 
2; c ylate in CHCI, orAIe2CO 1/,, andj;oIYstjrc= inCGH& I- 
11. Hydrolysis of mllulose in solution. S. Okainura. 
fbi4d. 416 - The velocity of degradation of cellulose in
coned. H. SOt and HPO. follrins the law sli - kV, x%hem

A' is the v. degree of polymerization before degradation. 
In 65% HSO, at 16, k - 4. 71 X 10- 1; in 14PO4, SP- gr - 

k 1. 640 at 20'. k - 0. 4 X 10-- 111. Oxidatile deKtada- 
S. Ok2muM aud b. & awa- Kl. t. OfA - i 

7'&_

4I6W-
X17V- 4-1 hcviscositr of polyvinyl ale. in HzO Oln. 

is redumd by K1%fnO. or KiCnOT as a 2nd -order reaction, 
2nd me active 0 atom is cOnSumed for each cleavage of a
mac:,omol. The data are presmled graphically and
follow the equations in Part I. IV. MOlecultu'- weight
distribution. S. 0" mura- Ibid. 417 - The - t- fraction

4* at, of degradation products smaller than P ( the degree of
polymerization after degradation) is given by in, - I - 

11 + ( 1 - ( P/ Ar) lap I ( I IeP), wbere a is the extent of
degradation. V. Aid. 417. - Data on nitrocellulose and
cellulose seetate support the equatim, in P2rt IV. H. B. 
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1jeat- trea ent of polyvL I alcohol chirci Sakurw 

y I Y, ariu - _! he,, P. n Icf

alc. was, once heated approx. at 2DO*, it became more
resistant to water, especially hot water, by an increase
in the interniol. tension due to dehydration by the rising
temp. and the consequent constriction of the lattice space. 
which heightens the crying. tendency. A minute water
content helped this tendency perhaps because some OH
radicals in polyvinyl a1c. became free to form a new hy- 
drous linkage. IX. Rdnt enographns of pollystyreng aalate at bTj;; tWRem cwo& u Fuch- 

urada. 14"", ,  pci x asui, and Ichiro Sak

Did, 1084 -97. - At room temp. both polystyrene and
polyvinyl acetate gave 2 liquid interference rings, the inner
ring being due to the intermol. interferencu and the
outer to the intramol. interference. Both scerned to be
composed at zigzag chains whose axes are arranged in it
hexagonal cluster system. As the temp. was mised grad- 

ually to 200% the intramol. interference becarne weaker
find dispersed but the interval remained unchanged, while
the intermol. interference was not much weakened but the
interval widened. The intermol. interval reached a max , 
above the softening point, widening at the rate of 1. 2 A. 
per 100', but after liquefaction widened further only
slightly . The softening seems to be the transition from a
form liquid to a typical liquid. J. G. Yoshioka

10 -IS

The infrared 6 ectruM. QLMO XX ' I
ho Mkan At. 

inus arenid _
h,2. Cambridge. 

Pl.'-u-r--M_XT-7;,-, L- =771plus , 4 !!! . " ro d or, . 
J. . 1"'. C: hew. Svc 70, . 4; 2- 4( 1948); cf- C - 1- M- 0.. siblc bearing a,- git? 39, - INW.- Berattsc Of thLir Pa' 

mol. st tme. data are given for the infrared spectrum Of
carefully purifird polyvinyl a1c. Mealoic"' uts were
node on . Pertin-Elmer infrared spectrometer, a nickel - 
strip boloructer. an a. - c. amplifier, and a potentiometer. 
The infrared spectra ( 700 to 4000 cm.') of ( tried films of

polyvinyl ales. of various deceits Of POIP" Urtlafim' ' wo
di!,) Iayed in graphs. Some i the absorption bonds are
ra, hi tcd with mtl. structure. 

W. F. Aleggers, 

The microwave spectroscopy at paramagnetic salts; 
the spectrum of chrondr alum * P. R_ Weiss ( Rutgers
1, niv.. New Bruitwick, N. J.). Phys. Rev. 73, 47U- 6

jit,48); cf. C.A. 42, 18CU- SOme " Itasurements Oa the
reloin" Ice absorption of chrome alum are analyzed for the
purpose of obtaining a quant. estimate Of the splitting Of
Iw lowc. t %late of chromic jon by the vice. field in the crYs- 
IA. It is found that a small cylindrical field in widn. to
the large cubic field present is sufficient to account for the
tructure of the absorption curves and that the magnitude

of the splitting is 0- 15 " . 01 cza._" it is pointed out

that the methods used in the case of chroine alum can be
applied to other shnilar salts such as iron alum and the
hydrat- d gadolinium, salts. L. 1. E. HOW

6157

Estimation Of the degree of polymerization from the
viscosity of solutions of high-moleculaf Compounds* Iciliro Sakurada. junjiro Matsuda S11"' chi N" alsol" Oto' 
unit Tsunctiolm Chiba. j. 50c &,, n, jaj. jaj n 47, 

133- 4f)( 1944).- V26OUS empirQ for" I" I' 15 Ivei" tcstc' l
P.Ul Hin 1, acetas

and01 vi" I
ItenzI, I, and applied to P01" inyl chloride' a

yultnzation in
The change In - ee 0 Po. 

jy, myl ak. is dis- qln i
tons PWYT,, Iyl acetate to F M. lCubis

cussed. 

Heat effect on chain -type polymers. Kisou kana- uru, 
Nobutoshi Daimon, and Naoyosbi Ohno. J. See. Che - 
Ind. Japan 46, 1277- 82( 1913). 1. Heat effect with
re - The structural change due to

r !,elie t

tFerated
cellulose. 

Ing of chain -form bigh- mol. solids was theoretically
considered, and as a typical case, the effect of heating
regenerated cellulose tinder different conditions was examd. 

In a typical rubber -like elwitic body in which the potential
energy U per chain member, cv- sequently the retaxatiou
time, is very small, the range in temp. at which 2 chain
member can be made to di.%pose itself regul. trly in the
direction of its force field and assume the thermodynamic
equil. position lies much below room temp. Heating only
Increases the theirrual motion of the chain meniber and
gives the effect of increasing the probability of that situa- 
tion. That effect may be called the entropy effect. 
In the case of a chain -form high -mol. polar substance hav- 
iug a large U per mol., such range of temp. lies above
ordin. ry temp., and the chain members that are coagu-. 

fated in noucquil. condition assuine stable cquil. p,)Ations
by heating. As a case of a typical heat effect, viscose
rayon was lituated for various times in air, steam, b. 
water, atc. vapor, b. a1c., Me. -.CO vapor, boilinit Me -CO, 
and *220% aq. solit. of each of ( NH4): S0j, N1140, nd KCI. 
The effect of such treatments on the strength, elongation, 
double refraction and polymerization dc6rcce was exanid. 
Two types were noticed. Oncaccouilmniedbyadecretse
of polymerization degree was shown by steam I wa. ter, mid
solos. of salt. In this case the strength and double
refraction attained a max. and then decreased with pro- 
longed heating, with the change in elongation the reverse. 
Another type not accompanied by a dccre tsa in po!ym- 
erization degree was shown by nonaq. mediums. In
his case the strength mid the double refraction grad" lly

increased, reached a max., and stayed there, the elongation
likewise rerichad a min. value. 11, Heat effect withf:IaL 

Vt. as... T,,g o. j w7vin l alc2A21.i;-- A similar em IS

made ivith polyvinyl a1c. fiber and vapor and liquid of

ethylene dichloride, C&I-14. xylenc, resp., & ttd. ir, soln. of
NH0: SO4 and air as heating media. In widn. to the

properties examd. in the preceding expt., contraction of
fiber during licating was examd. under the microscope. 
In general a typical beat effect as seen in the latter type
of regenerated cellulose was ob.served, widi the contric. 

tion during Itcating changing as clung.ition, but
ZNII4) jSO4 sola. was uicil as hc tting UIC( liUm, there was

observed a special phenomenon such that elongation, 

which decreased at the start, tended to increase after 30
min., but after reaching a max. everittmIly dropped. 
and that the rate of contraction, which increased greitly
at the start, dropped markedly after 30 min., increasing
aga in after 1- 2 brs. Such an effect is deduced to be due
to the manifestation of the autbo' so- called entropy
effect 30 min. from the start of heating. . J. Kawai

Effect of heat on chain -type polymers. 111. gAgj,6
of heat go iwlyvin j alcohol in salt solutions a -ad qvr

M1, 1 YaStm K% Ia. 

714- 17( 1011); cf. pree.Nhug
abstr- Polyvinyl ale. fiber was subjected to hcit- treat- 
merit at US' in satil. solus. of ( N1l,). S0s, 01,iub salt, 
and _ NuCl. Time variuticm of the strength, tensile
strength, Young' s modulus. double refraction, swelling

6616  
or contraction, and Polymerization degree were studied.. 
It was concluded that the hent effect in swelling or Iya, 
philic state is the entropy effect accompanied bythcenergy
effect. IV. Thermoelastic behavior of nolvvinvi alenhUl, 

speresis series of Inn - 

W - 1h. 1 - g - s or poly, myl le fib-- with
4- a . 717- 19 Th: I-,:, F

various wts. at their ends were measured in various satd. 
salt solns. at various temps. The contraction or swelling
of the fiber was measured. A wt.-conLraction curve ,, 
compared with the syncresis series of ions. With anions
those ions at the beginning of the series with high degree
of hydrogenation h - C 2 wt.- Contractiou curve flat along
the Wt. axis, whereas with cations those ions at the end
of the series have the same tendency. The temp. depend- 
ence of contcaction of polyvinyl a1c. fib, in Cl- ber saft
501' t- sinv stigatcdwiLhv. iouswts. Twocharacteris- 
tic temps. were found. At 32* where tile soly. of the
salt is a nox-, the Contraction has a sharp min. and at 73Q
the curve hat a turning point, below which the cont c ina
is nearly const.. whereas above this temp. contraction
increases. M. Kabo
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III. Some r— tioll 11L ill - 
57 inT_ V. it

i". II.R. S.S.. 0.111 ' es. ' it. , 1946, 10c, 10
in Rusian); cf. C.A. 40, ectute

not. wt. 16, 15-1; x 137) was hydrolyzed according to
Staudinger and Schwalbach ( C.A. 25. 5133) by hot ale. 
KOII and according to Ushakov by ale. jid. rhe poly- 
vinyl ale. was then dialyzed and he analysis showed the
presence of I Ac group per 75 ale. units. The mot. wt. of - 
the ale. was . 4577 ( vi.scosity of aq. solo.), thus showing
that no si. nificant chain scission took VI M; this wasc

cliveked by rvacetylation by AejO-AcOH i the presence
ufki,SO,. It was noted that absolutely dry eolyvinyll ale. 
cannot beco- pletclyacetylated even at 60 -SO ortmonth's
staudiog; use of wetted pal inyl ale., whi h was then

ashed thoroughly by ale. aid Et-O, however, gave rapid
and complete acetylation after I ir. at 70o; the product
w,as purified by soliz. in benz ae and evapn. Polyvinyl' 
ale. ( 30 g.) it, 200 mi. 3V'c Na0H was boiled 0- 10 lirs.; 
an insol. modification sepd. in a lump which, after seg. 
mentation and prolonged washing in water suid drying over
Ik.0i, was obtained in the Ir,rm of a brownish solid, insol. 
it, water, OuIY — ciling on la, tinj; iu water. The weted
11 terild, aILCT& 1C.- Ut2OW4%kLiLC, ismadilyacetylated. ton, 

in%ol. acetate, which m rely swells in the usual
OrIC, olimMs, althanglit its A r.o. 6 115, i. e. wry c1tese to

8154

normal Polyvinyl acetate. Oxidation of polyvinyl ale. h-, 
hot 20% NNO, gives only ( Coill):, wi.-le olidation by
30% 1120: 40% *Na011 gave Me -CO. confirmbig the 1, 3 - 
glycol structitm of the nornial polyvinyl ale , Polyvinyl
ale. ( 5 g.) added to -50 9. phthalic anhydride in 150 -ml. 
AcOK and 0.5 ml. co= d. 11, SO,, heated I Irr. to Inoo, 
and poured into cold ! vater gave 7 S. polyAnyl plithaiale, 
cremillY solid, softening at 70", sol. in ale., AcOR, and
Melco. G. Al. Koirihipciff

19-ts

Pulariz
Ann - sis of 10 1. A. Elliott, E. 

inbrose. an R. H. ( Courtauld' s Ltd., Maiden- 

head, Berkshire, Ent.). J. Chem. Phys. 16, T77- 86
1943); cf. C. A. 42, 2520i, Nature 159, G41( 1947): J. 

Sri. Irgstru, o: cti; s24, 324kli?4,).— An pti. prmed, cisde- 

cribcd for ineasuring dichroism in the infrared spLctrmn
of oriented friaterials. Oriented filtris of pol3, tbcnc. ZMI_N_ 
vinyl n1c. polyviuyl chloride, I i I L' oil ny - cen ' 2cOY  

Ion were examd. ( 600- 70 c., P , a- ( Par- 
allel or perpendicular) Of many bands was identified. The
hearing of tbe e results on = cut ideas conct,riting the
structure of th se polyrners is discussed. A general result
L% that frequencies involving the motion of 11 atoms show
rather low dichroism. On the other hand, very high di- 
chroism was found in some frequencies in which the too - 

tion is believed to be confined to other atoms. G. M. Petty
0075

t , I_ Coli. r. Noap. 
1, 695( 194S).— Descriptive

ng, and physiol. properties. 

itiactions, andsoly, A table of max. coucus. Of salt solus. 
in which polyvinyl ale.. is soi. 6 included. M. B. J. 

170

9239

Thermogravitational diffusion of polymers. it. firitze- 
meter and7j: J. HUffnans k Umv. Groni . 
0

n -,: Ne herl. nd.). 
ull. soc. chim. Relges 57, 136-41( 194gS) in tFrench).— 

Thermogravitational diffusion of methyleellulose and
polyvinyl n1c. in aq. soln. was negligible: that of poly - 
M! mc mbrylate( I) inamtonewtoltienc in.( ipprox. 
0. 5%) wis considerable. Under the conditions used no
fractionation took place. The app. consisted of a vertical
slit of 0. 5 mm. width with a reservoir at each end; a
horizontal temp. gradient of NO*/ Cm. was applied across
theslit. The curves of cortcri. of I in the reservoirs against
time for satins. of fractions of I of mot, wt. 4. 8 X 10$ and
15 X 101 checked with the curves calcd. from suitable
values for the c0effs. of thermal and ordinary diffusion. 

J. H. E. Herbst
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The free energy, beat, ana entropy ot sorption ot water
vapor by p. ottins and high polymers. Malcollm Dole and
A. 1). Ncl. j, kNurti- esturn Uiliv., LvansZou, 111.). 
J. irit. Sec. 69, 651- 7( 191i)— Equatious for the

integral : id 1." d- eiltall free Clicr,-ILS — d tile diffCaUltial
nct beat fLr the adsorption or sorption of any substance

em dcri- d ia terms of the cousts. of the lillfar, Lang- 
muir and bruiraitur, Emmett and Telbir adsorption iso- 
therat equ itions. The duta oi jillil ( C., I. 38, 01hrl) were
meAcd. arld yield diffivivitt differential free energies and
dillerentiji a., d integral beats than those di cusscd by Bull
but yiLNI tile - j- integral free eiiergics of sorption. The
ay. fliffi-r, 11tial ! tsovu the f.r5t layer computed graphi- 
cally are tuach higher than those calcd. from the B. L.T. 
theory ( C A. 32, 40379) if it is assurned that OA/ axbt is
Ullit) , T, i, fractioa of the polar groups assocti. with oue

ol. , t : tn. is shown to be equal to the fruction of
ankorphoii polyint, in stretched and unstretch,,cl. ny!on. 
The structur- 1 coo6guration of chemically similar groups
M! h1. CvV i' VrLd. Differential and inttgral free entirgles
Ulld beats of h!' dr,16011 are given for cellophane, cellulose
UCCULC, I,!, ': AVl ! Lie., polyvinyl butyral, and viuylidene
ehlorid4 crviol"mMe—covolvitner. Scott E. Wood

4021

Wetting power and the activation energy of adsorption
upon a aropp ng-rnercury cathode. Xavier Thiusse and
Su" nn. B, l. a. C,,., pl. " nd. 223, 794- 6( 1946).— Ttie

nila-tiorl of the welling ponver of surface- actiye, agents to
the limiting Ypt-cific diln. and the acti atirtn energy
Ittet, snry for tile aj orption processes upon a dropping- 
m,,mury cathcol.z wac. studied by pol,, og aphic measure- 
oler.ts of 0 adsorrijoll on sucb a cathode. Tile height of
tilt maximums dne to 0 sid orption obtained oil the
y Wol;,Tain sbowed that the variation or 0 desorptioll as a
ivartion 0 c, the coren. of surface- active 2; 01t, ; S mPre- 
stuted by 1 -(. 111 ' il.) - e- 111. H. is the height of the
max. 0 ad. m, ioq in a olo. of aerated HjO coutg. 50
r,-, \, Cl - I.. .%] I j, qual to M - H., where H is the height
oll ?! le nu,x. for concil. c, and K, the adsorptiou coilst. fell, 

Ch COM;) d., i, tile Of $0111. C01.149. 19- Of wetting geut
uiid for wh! ch IVH. . I — 1/ c. The variation of K as a
h4nctim, of it p. i, by K — Be- Ql-', where Q
k the rvIj:y fcw the ; irs,5niption processes and B is the

Unlifini; specific vol. toward which K ' - Asas Tinercases. 
Of the 7 WCAtilIg UgC: ILS reported, 1101.` oIll butyl-,aplitha- 
lenCstlifilmate had tile lowest Q, equal to I 1,() o cal./ g., And
B equal to 104. 2 cc. / g., an I pf) lyvil ( 7% acutyl

8 groups) had the highest and B
equal to ILPA. Edwin M. Larsen

4382

IJ,rared absorption studies. 1311. ! S9cre . 
cbtt

fth b

McL. I irtney ( U. i,. liji aoi,, 1 - ti. Rodebush. anrr-Tj.-"L\".fL 0" 01'* , ' I '* 

Urlictua). - I- 1IM- Clef)'. Soc. 69, 770 -2( 1947). - The
infrared absorp-,ion curves for the region 3 a were mapped
for the ronipd%. 2- mesityl- 2- phenrivinyl ale. ( 1), 2,2- 

mesitvil-inyl ale. ( II), 
ale. 

III), trimesitvivinyj ale. ( IV), and benzyj alcolir.1 ( V). 
rte v":lYl Alcohols " Ire found to show, .1 " Cry Slight ab - 

Pt iou pitak At or rw-kr 2 76 u and a strong abiorptioll11;- k L 2_14- 2. 81 ,. 711c' nlative 1, cighl, of these two
il" do Act rhLnge as the conen. is varied and in two

111 ' n" 11) wh Jl the Product of the Concil. and cell
flith is held const. Thus, the Possibility of anwit. Is
b:;: b1" 1vd- If it is assumed that the hydroxyll grouT, 

nliclvi group .1m an be same sirle of th(. C -- C
Ib, 2. n, e - 

vinyl ale.,., then

tilt cOPIrujur collfiruratian would penuit two positious for
tile 11 of tile hydroxyl. 71w two infrared [ mplinei, jh_ 
served wt! c believed I o corl. pond to these two into, 
The MI;Ltl- heights of the two absoplion peaks in the
case of the latious 2- Alcsi,,yj ubitiluted airs. Pre inter- 
preted as resulting from H -bond lormation heieel, jhc 0
and the mesityl ring. It is believed that u, h It hoidint; 
is made Possible by the accumulation of e1t, t,,, ic charM
OU C atoms in the 1, 3, 5 positions on I lie mesityl ring as
a result of hyperconjugation with the methyl groups. 

11— Y H. Sislia, 

997
The stwi of lJ, h T pq* 

Lz C. XV. Bunn. 1. 64cnz. S. c. 1947, :' 97- 
1- olvityrene and polymethyl merluirrylate lack the

erd,im,l itiol, 5truct tit a of Polythene and polyamitics, which

gi? sliarp dcflccl.cd licau. s, caused by the crystallinity of
theurstructum. To Jet. the relativI, orientation of crystal
plan,.,, thu cryAols am aligned by chnivilig thmads, and
the cry -tal regions all have tl-.,.- fiber Axis in common. An
x- ray L- m scut through surlx a specimen at rigb,. angles
tod It fib,. axis proftces, a pateris ofspotsand short sees, 
a. angtsd in parallel line- An addol. type of onentation

call 1:- h -n posed by pressing or rolling the fibers. Particu.ar
crystal planes set themselves in the plane of tile. sheet. 
They then simulate single crystals. For simple types of
polymers the complete sterenchemistry of the  nl. calt be
7educed from the fibeir- repent, disLitnee. which is deid. 
directly from tile spacing of t lie layer lities nn the diffrac- 
tion photograph. Tljc t, 12 . ' I a c. is4Ujj," Q4" tile ainc as in polythUic ( 24,R;3 Ail!" t1tithe i"elativii posi- 
tions of Oil or CI can be estd. N1. 1icnever the fiber - peat
distance for a particular polymer is the max. to be expected
if the them. Iructiure the bond length, and angles are
known, tile configuratiOn of the mol. call be deduced. 

E. g., nylon G6 has a repeat distance of 17. 2 A. Thisrucans
a planar met. of 7 zigzags comprising I client. unit. To
det. the structures of shortemd chains, it is necessary to
fitid the complete at. structure of tile cryst. rcrions with
the hc] p if the dimensionis of the unit cell. In indibcr and
gutta- petcha, which arc cis and teann isomers of pialy- 
isoprene, the repulsion between the CH, allil adjacent. 
CII2 groups favors a nonplanar chain configuration. Its
atcl. mo!, tile most stable configurations are tbose in

which the bouds of linked C atoms am staggcred. Tile
principb: of staggeeed bonds" applied to a polyint:r mol. 

with a dotible bond in the chain gives a rimplanar mn- 

figuration, like that actually found. To correlate mar. 
51 * ructurc %rith phys. properties and to understand the cell. 
f.guration of the chain polymer mol. in crystals, 2 fa

m*4Itriv,,t. be knmm* repulsion between milstituents it
possible bond orientation effects. at the estm

grolip of polyesters of trimethylene glycol is siiggc tcrl by
tile chu! i; e uf diffractiori patterns, wit stretching. Th
LhecvV that in polyamide.s tilt mols. arclinLed by H bond,!, 
and that these are respwisible for the high m. p. arid higl( 
t9ision3i stress, has been substantiated bv x- ray invc-Liga 
I ton. In the early stage of drawing a sheet, ork.ntatiork
occurs, the H -bonded shects becornitig parallel to- the
direction of drawing. Only in later stages does the well- 
knorrit chain oriemntiont take place. Fronithestmitrofthe

me). arrang rient of simple synthetic polymers deductions
can be ma! ie for the jilore complex natural polymen
parallel features between nylon and 0- lannitin.). Poly- 

incri; that do not crystallize ( polyvinyl chloride) can haw

left- and right-handed groups along the chain. But wimn
mols. carry 2 identical atoms im the same chain C atom
such irregularities cannot occur, and such Polymers crys. 
tallize vven. W. Kitgj

6105

Fachino. Sk.i. Papers 1jurf. Phys. Chein. Research ( Tokyo) 

39 7S, S( IL)II).- Fib mofpolysty e, rayvluXLLW- W. 
Q polymethyl metlawcrylate vt r6ntgenographic" Y

studied. Sapoind. Miffl gives a fibur diagrom, 
idtntical witb that i. M. Takahashi. 
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Win. 11. Alken
T. r' 0- 6— Tirt, " tubbteju, k:zron, 0.). 

Plal-ics ( Citicago) 7, No 2, 34- 6, 5,A( l947).— A mvi_ 
dealing with. films nutcle frim cellujoe ctUalo,, 

acetate. ethyloellulo,ic, Pliofilm, nylon, npl jj 
Polyvi. ylidene chloride, polyethylene. Dolystyrene, p`!jly
vinylbutyral, polyvinyl— bmle, polytetrailuorciethyl- 
ene, and polyvinyl chloride and vinyl chloride copolymers. 
Also in Jm. Paper Convaler 21, No. 7, ir 17, t,3( l!447). 

Leopold Scheflau

7197

Struc' Utf -OliticMl Vull es. 1. X-ray diffraction by addi- 
tiOu COMPO=" GI litiogens with hydrophilic organic poly- 
me, - C - M VJ,,! t ( Polatoid Corp., Cambridge, Mass.). 
J- Chem. -" Ays. 15, GSD( 1947) When I, Br, or lEr is. 
i cOrP( ral.ed' in. III= or dbers of many hydrophilic mg. 
polymers, such as starch, cellul , galaOse Ma , or

nylon, the absorption cneff. of the oagn ffeni; in- 
creases. A tiely well- eefined strong band often appears
in the vjsR):e. Pos. dichroism often mairs. in x, ray
digraction rActurcs of satch dichroic prepns. thete main
a vair, Of diflu- ci):A nljow% layer Iiiies. This indicmt 
difl-ractiaii Q kV- dQPefldtTIt lint gratiaga. Lraight chains
Of hJ'oge-,; :1 Ims. The periodicities of the halogen chains - 
are substL:: L jly independent of the original periodicity
Of the oriented org. polymer and an for 13.10. Br 2. 70, 
IBr 2. 90 A. G. G

7nS

He&ts 2LWY`" erizAtiOQ Of same uasaturates. L. K' J_ 
TO117414rd r. 0. -`:cIj%rOn ( Eastman Kodak- Co., Rochesier, 
N.Y.). J. cl,, r. 69, 2245- 60947); cf. C. A.- 
41. 5783a.— Heats of imlyme.rization ( at 713. 8) were
dad. (valuei; in hc.,!, Imo; f monomaic w1it) as follows: 
Afe acrylate IS. 7  0. 2. vinyl acetate 21. 3  0.2, acrylo- 
nitrile 17. 3  11. 5, and vinyfidene chloride 14. 4  0. 6. 
NILthods aredi ssed biay. C. 7. West

Solvent -ETPArItion of hydrocarbon mixtwes' by vapor - 
liquid erixactioL. 161. R. Feuske, C. S. C4ixisou, atici 1). 
QWZde ( State Collne, Pa.). Istd- E719. Chem. 32 1322 
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b- esti lotion of ofyvin-1 alcohols In body, fluid. If. 

Can.). C o. J. . 41,.d. 7, 127-- 30( 1945).- For P. re. 

soins. of Polyvinyl ul ( PVA) using tile Evelyn PllntO- 
lce. olorialeter ( for other calorimeters vols. and ccimm. 

may he worked out) place as much FVA as would Caere- 
r onciton Sce. ofal% soin. inac, torinictertuhe. In& 

d tube place 0- 5 CC. ' If - 1% soln. of a [ IVA standard
a soln. Add water to make tile filial vol. 10 CC. and atirl Ill

cc. water to a third lithe; tocachaddlilropolO. I. Vlein
Kf. Adju, t the rolorinicter will, t be Wank tubc avill filer
490 . 11rad the standard and unknown and calc. in the
u," I w",* r" -scra, it, uritte. p1tviral fluid, etc., illi.N all
wnt. wilich will contain all vniliv. of 0. 0 A - c- of a 1% - 1". 

PVA with doublc dic vol. of 22. 2r; l \ ia. 90, soln. it, a evil- 
rif. ge tube. C, n1, fugc out t Ile ptit., allow the tube to

7 drain well in the inverted pa ition, disperscitlic solids in5 cc. of water and 5 cc. 10'; trichlarnacel. C acid soln., 
andcenlrifuge. Decant the clear stip,,rciatant fluid into all
EvOyncolorimetertlibe. Iiiasecosidtt; l) ei,laccO.Zcc. uf

a I % PVA soln., 4. 5 cc. V, ter, and 5 cc. 10% trichloro- 
acetic acid so: n. In the third fulte. place 10 cc. ,V tri- 
chloroacetic acid soln. Treat as befole with I: and
reall. The same grade of PVA must be used in making
comparisons as tile color varies %rith the grades of PVA. 
The color de - eloped - ari considerably with temp. It is
simple,r to di. velop a standard avid a slimple at the same., 
temp. than to make a calil, ration rurve at vitious temps. 
A neplicininctric method is as follolkeli: place an anot- nf
Serlin, Urine, Pleural fluid, etc.. lalsPeCtcd to COUMill I Ile
equiv,. of 0. 5 cc. c' a 1% PNTA soin. in a colarimetvr tuix,. 
Prep. asecond tubecontg. O. Scc. ofa 17,rVA o. thtt same
grade and an aint. of servivin, etc.. coutg- no PVA but with
protein content near the unknown sample. A rot,gh i. p- 

9 proxiniat-ion only is necessary, for pirmcin- ftee. urine is
obvicv! 03 , ultricecssury. A third tehe contains sLrull! with- 
out PVA. To the tubes add water. to make 92 mi., add 2
mi. of 2% gum gliatti soln. and 0 w.l. of 1-1. 2% Nat-SO4
soln. Idix thoroughly, adjust the calorimeter with the
blank using filter 540. Ca1c. thertrultAintheuvinalway- 

This method is useful for all grades of INAG. il. W. Lucas

4256

li tici.z d,, Lol t.j.nvl, comr)o9ition F S. Yatcs
r T", n- 1-. 1. m 11 -vil 0 -. N,: ir., 

C...). U. S. Aja. :: 0, 1916. * It.,. [..If... 
exuinpl- ilhiiiraw the i - pr -- 1 pcl%w-rG!, . r it,,- polv. 

loerized vioyl all:. cninpils. re- Iting when a - lid V Jvlu r
9 of HCHO is incorporated as plastivizing agetit. It]i ex- 

aniple I the plasLicizing agent is glycerol, an allott now
widely used for this ptirpose. Tile rharacterkLics of th
Campo. of example I are to lie cavltm tol with those a
example 4, where paraform alone is utilizcl as the plasti
cizing agent. fit one example 100 parts of e4nipletcly by- 
drolyze, l Polyvinyl alic. were mixedl Arith .30 pztcts of glye - 
crol in a mortar. The cot - pa. was i, w1ded f%w 10 min. 
at 145* to, 1506 under 2500 Ill. per sq. in. pr- sture. The
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Therrnostabi! iz3irg JLzrible
in e, tn. to R-' Isto ex orp'). 

Fell. IOM Flexible Polyvinyl a1c.' 
articles may be stabilized so as to retain their fic.xibility
upon exposure to high temp. by incorporating in the
uriginal mixt. cupric sulfate or ferrous sulfate in Callen. of
3 to 1.5% of the Polyvinyl i1c. J. W. Barber

Curine Doirvinvi alcohol and PolyvinL vtcetaLDol ers
Emil b. Novotny, Cleo. K. Wn-4eTsaig . and Em" t E"': 
N vntny ( to DuriPc Plastics, Inc.). U. S. 2, 402, 075, June
11, 1046. Polyvittylacetalanctpolylinytalc. polymen2re
cured by mixing them with Al stcarate ( 1- 20% by wt.) 
and healing the mixt. at a temp. of ' 75- 310* 17. for a
period of 30 to 45 min. Cured poly- ers show increased
resistance to heat, solvents, and water. Fasticized, 
cured Polymers have freedom from tackinviss. Suggested
uses are as fabric coatings, molding compris.. and lacciaer,, 

1. D. MAtlack

6258

Isostatic meth d for d 1- ing. 142 gas PeD bxu_ 
M, , at, GHR , on -,1, 77 tpl Lorp., 

to  a, X is.). Paper Trade J. 123, ' No. fl, 33- 40
1916). - In the isostatic method for gas permeability, the

3 test sheet forms the partition between 2 chambers of The
diffusion cell; the test gas is passed over 1 side of the sheet
and a 2nd gas ( sweep gas) is passed over tile other side., 
both gases are preconditioned to the relative humidity de- 
Mred in the test. If both gases are made to flow cont: u- 
ously over the surface of the sheet, stagliati( in is avoided, the
permeated gases arc swept out, and the partial pressure of
each gas on its own side is maintained at approx. 1 atin. 
For C&- permeability, 0 can be used a- the sweep gas. aad

4 the permeated CO, entrained is detd. gravinvictrically by
abqorptioninAscarite. Fcvrothertcstgaw-%,suchasOorN

or air, CO, is used as the sweep gas. whic' i is abscarbed in
KOM , and tile peraleated test gas is dctd. volumetrically. 
Details arc given of tile app. and the Procedure and of the
analytical methods far CO: and 0. The max. permeation
rate which Can bcdetd. with precision, fly using a single test
sheet, is fouud to be about 1, 000, 000 cc. per sq. m. per 24

S h and thus isuseful in the intermediate range of pt,,rme- 
ability. It is not adaptable for testing highly po a ma- 
t! rials, such as bibulous and bond papers and is not Fufil- 
nett tly senqitivc for the very loer permeabilities of glass or
Continuous metal sheets. 7%rot tests were carried out at
S* or 21 " and at relative humidities (,f 0 avid 7557,. Data
are given far the permeability of 0 and COi through cclla- 
phatic, cellulose acetate, ethy1cellulciFe, Koroscal. villYlitef
sitran, nylon, para6lin ( rubliff-wax compri.), plictfilin

6 polyctitylelle, polystyrene, LCLI" pal yvinyl

bui) ral, rubber, butylirtilif , - viitanex, greaseproof paper, 

glassine, sulfitc paper, vegetable parchment, and At fail. 
Data for the permeability of N through cellophame, cellu- 
lose acetate, parafilm, and plinfilin are also given. Varv- 
in.- tile relative humidity bettreen 0 and 75% has lit' le r
no effect on the gas permeability of such nonnioislure- 
sensitive sheets as sarim, polystyrene, and Polyvinyl

butyral. With other materials, the gas permeability tends
to decrease as the relative humidity is increased. Ex- 
tminely moisture -sensitive sheets show tretntridous m- 
al.ases in the pertmability to CO. and 0 as the relative
bumidityisincreavaldfromi0to' 75%. Intliccuselifpara- 

film, it wits foand th. t increasing the teinp. froot 16' to
32' approx. tripled Ili. perineabillity to CO- In general, 
the permeability of materials to CO2 is higher than to 0. 
The mily reliable meams of comparing different Mmea- 

a bility methods is to make del=. with each method ort the

same test specimens with the same conditions of temp. and
relative bnmidity. C. J. we -it
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hurfa : i I - I IXI. 11. Films of the coherent
an emicr, st  jiae type. D. J. Crisp (Univ., Cambridge, 

j. & i. 1, cf. C.A. 40, 

3,

21006—
Surfz-ce pres umarca and surface molnevit- area

cur cs for ; Ayracthyl yj pyl, and - butyl metha - elh , - lrr, , - -, 

ce. crylates spread at an arr- water inter acc give evu e
an increasi: ii; tendency Ito form cobuent ulms n-ith de- 
creasing mt, - j. r.t. The metharrylates are much more
restricted it, mi-ation than the corresponding arrylates. 
The higher mcrcbain col,, jon of the methaerylates does
not lead to a trons ori ntat ion. These coh ciit films am
ebaracterii,ed by 11- terems with little permanent collairst

crylate lia a greater surface monic" t than polybutyl
i, ictliac—hae ; it lanc. areas, but on compression the ether
group is foTce-d away from the intuface wad the mcnirent
liccomes idItnticul with that of tlje Eu cSt'Ci`- P'DlvcTcIO- 
hexyl methac. vlate fornisan unstable film showing Perica- 
nent collap , without much hysteresis. Melting was ob- 

I in r0yoctudecyl metbacrylate films at 20- 30*. 
Pol' alkyl , c-.jjRMjatc I-, Ims are more expanded and fluid
at the oil -water interface thin at the air- mtcr interface. 
because the int,, mol. forces parallel to the surface are

greatly rednee4 by the oil. P, l% injL.Ajr_ polyacrylic, 
acid. and roly-methacrylic acicT oR" acid substrates form
exuanded - films. The low dipole morr,ent of

poly irryl ale. and pelyacrylic acid is ascribed to H bond- 
ing. Xylon fv ns  ry colierent semicryst. films because
of bonding of the ptptide link. Nylon momolavers were
lot aflectcj by tile injection of tarmic aA: id bencuth the
film.- When nylo:x films collapse,*segnimts Pass Out of the
surface layer abo" ratli than below the main film, and
th:s is believed to be true also of films of proteim and other
polymeric Substances. T-1. K. Livingston
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01. 319

1346

Comparison of the structures of streft
J. Wl,.*W,,

r+ o--,; 

Published x rij data from cryst. Se and Te and
from wetched amorphous S, poiyethyletle, polyistibutyl- 

me, 2

ryl
alc., pollvinyl chloride, polyvinylideneLn in

Chi— . 
j , = y ylme, polyoxycthylme, polyethyl- 

ene divalfide, polyetilylenc tetrasullfide and polyphosphoni- 

trill, chloride are compared. In most clases the eii;Ptl- 
identity distance in the di:-ection of the chain ailes and the
c fiected illterat. distances aud interbond angles agree
with the assturpiian that the chain atimis form a rehrtilar
spiral, ijidirectionel in each chain and of uniform pitch. 
Apparent exceptions are, briefly disciassed. G. M. P. 

2022

06moti ressure- 11. Osmotic pressure and the Iyo- 
tr """*  . 

ohry and F. Boyer. j. c1lini. pliys. 4

w Ilel5I_r( 1D4; l); cf. C-11. 34, 5334'_`, fea,,urmnts
made of the tffect of salts on the osmotic pr,,, sur, of

a . sohis. of ale- The results wue in
Ul Ule iYOtrapic pro erties of the salts. Salts having a

Sx, ptizing action illcrca td the Osmotic pirmure. Whereas
those blivilIE; a PP19- action liccretued it. The action of
EtOH and acetone corresponded to ihat of salts in the
middle of the Iyouropic elics. As the coren. of Et0j-j  
acetone in the sOLD. was increased. the osmotic prei,surc at
first increased and then diter ed rapidly to zero at whichPoint the Colloid was pptd. " s J. R. Hill

4800

T - It 2f_COmPound3 of high molac*u_ler
el
D 

a =' ROMP—, - it. ZoMinift., 

11. y 0C. 41, 24r 6U( IVt5) Spectr, o%.cr the an
3 to 14,% are presented and discuiled C,) r tli::i filM.' of poly- 
thene, Polyisobittent, uepe rubb, i- cinmubber, Ijuna
85, methyl rubber, poly.%tyrene, [! ynivi # 4Lt,- po!y- 
Me acrylate, poly -Me rn tha_. IIIL , ' 111 pr.!. el

N,,op, ent), polyvinyl chlundo, n

Novolac resin, and 3 callulixic mv riak lethcr acetate
mid acetate butyrate). SPPV.trA ar,! LJSO Sh'Own f f SeVe,, j
monomers rtlated to the above p.,' vm,:N. Comparijun., 
with thespectraof substance-sialliffe.ent tatesof ag,, 

ehsnz, intion must be made with cauiou, 13ILatil Of the . . 
the vibrational spectrum of a substance, wh n it ch= ges its
phys. state. Polarized ininred radiation to be us d On, 
samples with the oriented chaiiii succeiiivily pa, allcl or
perpendicular to the plalie of pola, izati Of the i, id,,, 
rediatidtl COWtitutell a Promkilig Hue of attack oil the
structure of polymers. ViCtOt ILL DCit2
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Candermit: 0. of rol . I

1. - 0 4 , 
eb e

G . 7J,, 6',' 0, une . Cl. 39c. I ). Aldchyd or aldebyde- forming In ds. 
Pused to act on polyvinyl ales. in a. inertin

tInd in the presence of an acid caayst nod, 
Pbtained. -

id until

J990
Stab. IizM I * I

All=!! alcohol solut* I:mfl ReAvr and
TT̀ L"' hemisch Indus - tri, G. M. b. H.), Cer 727, 060, June I(), 

e

22. 0G). Aq. sobts. of pajvv 1943 ( Cl. ab. 

de, i-. are stabilized by..- inyl ales. M, of ti,, i, H_0_sal. 
atidn- Olwater-sal. thioevao. t. s. 11 Peohlnye jm(yto ethers' W' lly 0* H 1111- m and Wrolfram

Own, Ic:xandtr Virack" G,, 11, 1,. f, 
iwhe Industric G m b H). Icktro- 

1943 ( 0. 39h, T, h Ger. 737, 9,rG, j. jY 1. 
are Obtained from -pal Ct M a' C11IL'rlike Praducts

I ales. by heating them at aXE'E100-. Rr _-4=11-.-.
Iinues until I MCI. of20 is " Plit Off far each 2 mols, of vinl ale. restatts th v pWyvinyl aic. 
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S710

Mqp,Mj_1L_aL,b4&a- x1l gR. Ji,.%kagucr, - 
M

d. __ zg.4M 
1944 — This gla,, s static- elevatiou ojomtjcr is & 

modifeation of that a.' Schulz ( C. A. 30, 662,14); it is ps- 
PreWly useful for measurements of high -polymer sulus. 
that teud to form a stable foam. Wrinkle-frm, earn. 
cellophane that has not been dried out, with m wet thicl,- 
aessafapprox. 0. 1 mm., makes the most satisfactory mem- 
br,ane. Equil. i reached, III the most xtraue cases in 8
to 24 hrs, Aq. salus. us_ ty vi 2 oc3 man. Of w2tkT in the osm 11Y show aU MaCertllil) at ic Pr AUTe; thi is III to 20
of the total Pressure in the , ry I.— m, e eXion. T, FIT , c

Precision I's greater with mg. solvunts. The 2 1. 
used for ctps. 1 

a- PO) XVirtyl n I- with
LU

aild on CCIJUIG,,. deriVS. It is rstd, that the vrT(W
is approx. 10% at Mal. wt. 70,(X)0 anti more. thol, Ij,,)% M, 225, 0W. T. H. DujIkeIIxrgcr



4377
vol. 37

Vin I nicohols. V . L, 4- Dillydrogenation. Reynold

C  0 . '' 

41

5r- 
V

I-.. Poster. J. A.. Clw,, 
ef. C. A. 37, 1417-.— A remarkable prop- 

vrty of vill) 1 1,,. i, Ih, ability in undergo 1, 4. dchydro- 
griiation', Iln, g, lcC: CROjf ( R - niesityl) gives

ClI.; CRC(.( j)j, ( C. t. 36. 1601-) and RC( 0H). ClWH
gl,, r. RCt,(' R0 jC'. A. 33, 4= 89. Becauc it sft— cl
1, 10L,allle tll., L 0C ` e Of 1, 41- dehydroguiation might tl;% 
rend chiclW , n ti,c firrioness of attachment of tile H atli
of I be life I, 

Viait wa% planned to Terillice 111 by I' ll: 
yj gre" Ip would lose it H atom more readily

Ition the ',: c croup and hence enhance the ciuse of 1, 4- 
dcl: ydro,7, n ti(nl- PhCV4, COC1 ( 277 g.) and 241 9. 
durein, in tite 1' riedvl- Crafts reaction give 3:332 g. of bencyl
dsir) l kc;, 1119 M, Ill. 110- 11* ( M- Ps- cOT-)- 1 ( 10 90, ' a 9' 
BzH, 30 c. ifi% aq. XaOH und 2,90 cc. EtOH, stirred 4

on - ins. at " I,., give 70% . 1 1, 2- diPh4nYlvillyl duryl
ketoic ( 11). PhCIj: CPhC(: O) R' ( R' - duryl), in. 150- 

1-; 11 take% up I niol. of H but the enol ( III) (PhCH2- 
CPh: C( 01,) R') could not be isolated; it is assumed that
III is formcd but isdehydrogenated immediately when ex- 
posed to the air; it tile hydrogenation njixt. is allowed to
stand for 48 hrs. the product is 1, 2- diPhCny-'e11' Y1 d., yJ
k ...... : 

theIV) jjbCH CHPbC(: O) R' j, m. 106 7
v: v1d i nea. ly c., ant.; reduction of 11 with Na in EtOX
gives a jn; xf, of 1, ;: nd IV; IV also results on hydrogenation
of 1, in Ac() Lt ard boiling the soln. for 2 hrs. in a N atm. 

kelo. e. m. 60. 5- 1% 1,-'- 

4, rj_ jrjjsopro liphenyl hetone, pale yellow, 
70%. Dli,;Of I- phenyl- 2-( p- chillroPheny0- 

4, 1,,: C, little y, jjn,,, ir. l3s- 40% 81%; duryl I- 
ketoj, e. in. 129- 30*. Mesi- 

Thus, enols of the type of

readily and, like the acetylene glycols, undergo 1, 4 - 
dehydrogenation in contact with 0. VIL Elindrance at
the j3- cartion alorn. ) Z,,, Old C. I— " d Quentin F - 

Soper. lVd. 915- 17 It issuggepted that itis the steric
hindrance aboll, the 0- rather than the a -C atom which is
chiefly resPon5ible, for the stability of the enols such as
HOCR: CK'1H) k ( 1) an -I , fRC: C( OH) R ( II) ( R - 
mesityl); thus, the stability of I requires the presence of
both R adica!,, whur As that of U would be, to a ccreat
extent if not en irely, & pendent on the hindrance offered
by the ft -R r2dicall. To study this. ancils, have been

prepel. lvith a 2, 4, 6 -( iso Pr) -CH: ( R') in file a- positiou
and a Ph group in the 4- po,,ition. P.' CoCi.Ijj,oj gives a
mol. of gas in th,_- Grignard machine, but der.,,my-n. of the
ructioll mixt. yielded only the kettive. TjcCM? IjCoCl
Ill 75-&', n7, 1. 5232; Mitll l, 3, 5- 0ro- 13r) CJTj this yields
1- phmyfcth-r1 2.4, 6- lriisofto;: IPherryl kc4one, m. 83- 4* 
ni. ps. coi.); the con] is not obtained by mflu).ing with

LAONa in MOM for 24 tin.; analysis in the Grignilrd
inachine showed the presence of I active H OtOm. N, 
Oifsopropylplirnyl diketolic ( III), R' CO13z, bright yellow, 
in. 121. 5-:, 1. 20, results in & 5% yield by refluxing 60 g. 
PhCII,COlV, 39 9. Scot. 5W cc. dioxane and 5 ce. H -_.O
for 8 hrs. Catalytic reduction of III river CO chromite

175", 2000 lb. premure) gives I- Pll" YI- 242,4, 64 " 
propylpheriy1) rthyjmc given., (

M4 VC( OH) CH( OH)'

Fba', 
lit. 1.13. 5- 49; diacelvie, m. 1 1 3- 1 . Dehydration of rV
did not yield pure products. Attempts to prep. the ene- 
diol [ R' C( OH): C( OH) ph I ( V) from III by hydrurv, stion
were unsucc" ful; however the pmduct shenved the indo - 
phenol Wt and if the reduction is carried Out in ActO, 
HCI and ZnClt. the diawate M), In. is formed. 

Hydrogenation of III in ether, followed by evalln. of the
solvent, gives 2,4, 64riisvp Vylbenzoiw ( VII), RICOCH_ 

OFT) Pll, m. 117. 5- 18. 5"; in the Grignard reaction VII
gives nearly 2 mols. of gas; VII is also formed in the prefin. 
of IV and results from the hydrolysis of VI; VII is bust
prcpd. by reduction of III urith Zn and HCI in Et011. 
Oxidation of VIT Yie!ds III. The acclate of VII in. 120- 
20. 5*. These reactions prove that the stabilizing effect nf
the R' group is exerted to a greater degree oil the Ho
group in the $- Than an that in the a -position, with respes, 
to it. The instability of V shows that in stilbestedic,14
bell' RrYl radicals ninst provide binerance similar to that
fumished by the R radical; thus each of theC atoms of the
cuediol group, being 0 to an etiolic HO group. must hold a
radical such as R or W in addil. to the HO grouln- 

48,30

pj,j,,jj jaUU., om ofyvinji cqm ounds. Hans Orth
t er 7h( Azl:' Ilrol'2 v unoGa" T. V_"'[ in the . mp, y u, loci . U. S: 2, 312, 

4: 17, March 2. Compris. suitable for clec. insulation are
fornied, coutr. polyvinyl compels. such as polyvinyl chlo- 
ride compels. and ethers of I- and 2- hydroxyinttbyl- 5,(3, 7,- 
8- t,, trallydrorapblillalvii", which.wirve  filluticiecr& . 

Proteinaceous plastics. Oscar Neuss. Ger. 713, W)fJ. 
A hem ineal iOct. 2, ]') If ( C) ;; 4c. 5). Ground, swelle

added to a % oln. of or" or urra dvri—, Or Ckl-O stiff

urea. or C112t.) and nrca derivs. The condea al tem il, at - 
1— d. to prc<.,( l  th. ut adding xi, mal beat. Acid
condcrisation ag:,,rns and fillt,r, may b,. e,-4, d ornot. The
product is dried and finished as usivil. 

Apparatus for treating plastic materials, an in dissolving
polyvinyl asters. Fled G. Gromnivycr ( to Monsanto
Chtmical Co.). U. S. 2, 312,WQ, Match 2. Variou de- 
tails of an app. suitable for list in treating a P12SUC WAM- 

rial' such as 01 .. Meri" 4 W. th a bolvent, suchITM 4 " _' W ' ' ' aA 
EtOH, Me-Ulf, u -03d, uOAc or a miNt. of HOAc

d act. CH, O- 

4961

Beat of of erization of some vi I muds 0
I

IR
Chem. 

GZ;, 

or ol. erur 1 0

use ii an, 

St)c. 65, 1432- 3( 1943).— BY use of the method 01 adiabatic
calorimetry, the heat of Polymerization Of

styrene is 13,( t) o, of ife metlaacrylate 7900 and of vinyl

acetate S000; in th;

J3
ex

ts. the extent of polymerization - 90* was az- 85, 98- 9 Yo the temp. 70- 140". 00

and 80', and the thnit: 0. 5- 2, 0. 5and 0. 5 hr., resP. C. J. West
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s io% of t:; c i, Ftance to HIS04 -and NaOr-I SnIns. of I
phenoik I es a-111, ' wious fillers. J. W. Barber

Tr ,
c of P!- vinvi getate. T. W. 

i,* i., :_ to'. .. i, ') pp.(Prcprint) 

19j3) ii;) arm ie reprerents, essmitiaily a linmr
poiym, r oi v;.V. I ;, ciate, here the poly -mer is a paraffin
r, pc cu ir. to whic I- 11 TZ d iC. 1 is sit ched - t a,cIT
other mr; i atoin : u il, c chain. Them are component
dipole wiits a, ocd. with the - ter group which may I

utrie kA, ptn: dcntly oi each other, but which together
form a twal dipnh: moment in magnitu, le to

that in EtOAc wl— c dipole moment is I. S, IJI. by. 
unitt. In the olid polymer wlicre the dicim. curi- int
is low, the polymer chains are held rigid and can:iot
undergo cuavoluliont, to permit wrientatious of ilia dipoles
attached to the c:-_ ii in the ticc. field. It might be pos- 
sible for the dipoles in the acetoxy group to undergo re - 

thanricted rotations ( I , 360') since it is conceivable
that ther. is cno%iK! i space in the liquid -type loose sime- 
ture of thesolid polymer to permit such rtstrict, d rot-Ition. 
As thi, temp. is rai. d, Elie polyincr becotnes soft cril, ugh
to permit convolutions of the chains them -elves and the
dipoles at%..-hed Iq them ran rotate with the Lim. field. 
i is soficninz of the polyiner at higber lamps. is ; Z Ooo- 
partied hy an increase in ilia real diclec. const. with temp. 
and a , ax in the imaginary diclee. constant, or less fac- 4
or, a region of " anom. 1mrs dispersion.- C. G. F. 

Manufacture of saved Thermosit pizzles. NI. Ya- 
Latash and M. 1'. !',' etshaev. P - in. Siroild. Material
1941, \.. 1. 94- 9; C1- 1. Ze,; I,. 1942, 11, 1617.— To prep. 
thacu-.al insulating plates- bl2qt- furn3ce slag was run into
shallow flat forms wlide foaming, and sawed ifter cooling. 

Karl Yamittermeyeir

The thermal behavior of micro- and macrosmolecular
subst&nces and their modification. Kurt Uebeffeiter. S

112, 277—IM1,1943); cf. C. A. 36, 4C281— The
article is maiidy coricerned with materials which are made
up of a maccornol. structure. Natural rubber. polyvinyl
compils., styrene, tritolvi phosphate and synthetic rubber

are especially rr.fcrr4 to. Vol - temp. diagrams are
she" to be very helpful for describing internal softening
of plasmics. The various regions for the phys. condition
of compds. with respect to chain length and maj. energy is 6

diagrammatictaily deFtnibed. Tle second part trems of
therm.4 modificatimis of macrontols. The distiactims be- 
tween mt nsl and external softening is brought out. The
role of filler in rulcarti= tior and plasticizing is e. plained. 

Raymond H. Lambert

Introduction to the chemistry of artificial materials. 
XI -XM- Wilbelta Schaefer. r-ummi-Z19- 55, 513- 35, 
565- 7, 637- 9094 1); cf. C. A. 35, S1441— Natural rubber
and synthetic rubbers of court. impartaxice, pe duct de- 
rived from cellulose, and brown and white fact ? areWe dis- 

cussed. X1V XV. Ibid. 55, 725- 7, 793- 5.— A review
with special rrfei," cie to the propen ! of factice. couma- les

rone resins, alkyd Tesins and phenol plastics ' ZVI- 
lbid. SO, 10-41, 46- 7, 70- 1( 1942).— The chcmis- 

try of phenelk resins, acetylene polymers, polyvinyl alts_ 
polyvirtyl caitimoles, polyvinyl asters, cc.- 

U;j;s. and pullyrvirtyl chloride, and applicattoM T R. H.1, 
arc . eviawed. XX- 3XII. Ibid. 166- 7, 17?, -9, 214- 15— 
Folybutailiene, artificial robbers from methylbutailiene
and Cimethylbutodietre, mixed polvin . of butadicne mid

Ftyrene. mixed polvireers of burtadiene and acryloni- 
trile and Noctipmne a c described. Through CFepn. Zealr. 
1942, 1, 113, 1043; U, 938, 2953. C. C. Davis

Symposium an adhesiveness. I. Introduction to the
them7 off adliteeireness. R. N. J. Saul. Chent. Week- 
Icd 39, No. S. 93 Kouischuk IS, 109- 1]( 1942).— 

gt l review of nomenclature, and the basic princioles
edr on, nrd cv-!,esion. 11. A summary of publics - 

tions an the theory of adhesiveness. Chein. Weekblod 39, 
No. 10( 1942); Koutsckuk 18, 111- 13— The most press- 

ing need is more data an the theologic propmic5 of ad- 
hesives, both before and after application. M. Dis- 
custioss. R. Houtithalk, 49 al. Ibid. 114- 15. 

C. C. Dav,s
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Some hints re - * ; . s. G. Loinkarea. 

M 1 15., ,, a 7, 115ti! 01); NUrurelLd— 13, 112

1942).— Mmilsions of iovj p jymcrxi are u5c, l .% adh!- 

sives, in Jacciiiers, a-,tifi, i3l leathers, etc. lloi 
te' e, . ' C, , r,; Iy oo lmod Anne and must be plaFricized or
coutaur L! j perSjOjjS, 01 OIULT pQIVo1Cr5- " NliXCil PO1Y; ocrs
hvvc greater advantages thr!) simple ni'Ms- of clot' Hrms- 
Menoniers suitable for this, in addn. to vinyl tict,taiv and
a ylic acids and their esters, are wain1v vioYJ chloride. 
vinyll, enzenc ( styrinie), acrylic said nitrile. vitryi ether, 
and vinyl ale. AtIdn. of plasticizer has a partly favor- 
able, Pact ly unfavorah1c effect. in arfificial leather there
is ' on -, partimi" r,esj' g U%C of synthetic late, . ilarly
emulsions Of vinyl polyniers, more particutirly polvvinyl

acetate. The otherwise gencrally advantageous poly- 
aervlic esters are very erfiensive. E. M. Synin.e-% 

The manufacture of artificial leather. F. Fritz. 14- 
trocellulose 13, lW- 2( J942) A review. E. M. S. 

Substitutes for sole leather. Wilfr(A Gallay. J. A w - 
Le--ther Chrin. Assoc. 38, 2a1- 5( In4.3) A discussion 1pf

prv vnt uses and future possihilitics of  145cr and thernto
PI - l" ' esins. J. 11. HighbergLir

permeability of flexible materials. L. W. Eider. 
Afodcrn llockagity.-,-. 16, No. 11, 69 72( 1913) Pata am

given for the air, COzatid vapor permeability offilinsmarle
from Ulyvinvi al ., rubber hydrochloride, polyvinylitlene
chloride, glassine and of polsn-inyl ale. ao3ted On paper. 
The most useful information is obtained by piaciical stor- 
age tests. followed by internil- prewire mc-asorements, or
by chane. analysis of the gases contained ia the pacLage for
air contamination. Leopold Schtflan

Dowgoesdowntothesea. Anon- Forfani: 26, Xo. 6, 
111- 12, 130, 188, 190, 192, 194 ( 1042) The developnictit

of the Dow Cheritical Company' s process for the exits. of
Mgfromna aterisciescribed. ThegroirihofirtlicrDow
products, e. g., phenol, plastics, Dowtherin and styrene, 
is reviewed. Carolyn Kruse

New data on activated bauxite desiccants. R. G. 
Capell, R. C. Amero and J. W. Moore. Ck-in. & Met. 

Eng. 50, No. 7, 107- 10( 1043).— Dthydrition of ore. gases

and liquids with ma activated banxite desiccant, Flocite, is
described. Equil. dryness obtainable, H.-.0-ml.-m-ption

capacity, regeneration and affects of pressure drop and
fluid velocity we discussed. 17 references. R. G. R. 

Synthetic amp from petroleum products. B. E. van
Andel* Client. lVeckbiad 39, 314- 19( 11,.)42); Chrin. Zm1r. 
1942 11, 1416— The compti. and properties of German
and X;;, sulfonated detergents we discussed. 

M. M. Pisl 

6011, 
I ....... — - 

I  is ersions ' of I erized a in e_ - 

in
as of I eriz, atsits d. Iis L7

ostp nii U5
amours

Aa

do , 
I. Ij ts̀persing agent. kq n 429, fa !;

t
o.). U. S. 2 313,429,_Iv y

use ig made of about 0.75% or more ( based upon the wt. 
of the dispersion) of a partially sapond. pOliFg'nj.I acetatehaving asapim. no. of 40- 130 an-ff a osCOSAY In a 4./ 0 e1q. 
soln. it 200 of 1.0-.30 centivoises- 

6569

Moldul= MDJ L  Jcohoj. t_ ji. kiess and J. W. 
rgs—. R. vz, A. c 53, 431-,3( 1943).— The plas- 

ticjzmg. processing and molding of PolyvinYl &ICS. Of vri ' - 
ous gracics are described. C. C. Davis
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C " d hM yji Idebrde. 

y T, ' Q

A. -G.). U. S. 2. 143, 028, Jan. 10. A win. of the con. 
densation product in methylene chloride is emulsified in
water in the presence of Na isobutyinaphtludenesulf'onate
and the ethylene chloride is distd. off. 

499Awillw. 
2. Flh rifvin' nQvi" I Lila" Henry Dreyfus. U. & 

Jul" ' 31 , 113" tl ItIlig a Polyvinyl a1c. wit), 
pr o" Mcetic acid pr , he lik"r a' an etherifying agent

Oducts are obtained %I hi" It ' flay be used as
size". 

3635

Rrecinitating colloidal substances. John E. Jones, 
Jarn"T" DaVil!3 and John F. Neilson. Brit. 497, 063, 
Jan. 2, 1039. Cellulo derivs., rubber, polymerized
vinyl esters, Polymerized acrylic esten, bituminous ma- 

terials, starch derivs., etc., are pptd. fro. wins. thereof by
extruding the win. through small or-ifices directly into a
pptg. liquid in contact with the orifices and having relative
motion substatitiaLlY transverse to the direction of flow
If the win. through the orifices. App. is described. 
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4286 5606
to;_' r',2 ' Of.. QI vinyl seetat I V, * f Mechano-chemicalIna e. Silo I ' Coll 0 Cln on

gel _-- 1
flaijam . - oguchi

6- 9 194f 7- ENSIVil." Ke. hy., 
f"" '[' 0 "' Y" Ie' s 0 1

Aeff' — U - 1r, Hr

linsic lis- 69, 7" 4( 195 3) cf. C.A. 47, 9721c — 3Psity M ofacetaticsOins. OfPoiYvi?iylamtntemuld . Pol,:
j, 

ticbecalcd- Cross- tinked by t tion wi It p iProm ( i)) - 3 1)/,. in which q, is the relative viscosity used as a
Ca erifi Of n

and a is the c;;". Cch3nZhCm_ y t s. Th a - UP to 10%. water in t lie acetone has tion betir s' " tet'sicofk"and temp. rat , 5 i1n e rell

f0m Of I ' eMn a coiist. length of a
about  

3 ni urecl between
when the filmX 4 X 0. 0,2 mm.) a

3 tind 55, 

HO Or MuOH alternately. 3 dipped into aq. solus. of
CO' c" s, . a relation k In every case of varying

a + bT holds wiih neg. a and p,; s. 6. Thermodynamically, a  ( bE/'bl) r and b  0-5/ 21fir and4287 thus the camny term is const. in the T range examd. 11 the
energy effect arose from the elec. form due to ioni= t:, . .1 oflittlecffvct. IL Visco&..y ofinetbartol solutions of ol viny, 1. a would Chan ' th ", The ratio Of the energy force

acetate. Ibid. I to the
ge wit

9 equation RM; lor tera entropy force is given by Tlr2, where f, is
viFMVTr blu,.: log IT,/ The scosity has a max. , P- at which k becomes zero and T2 is the temp. of tileC 7 coast, 

xPt- This ratio, amounting to l/ l to V., is the smallestat a water content of 15%. M. Intrinsic visc * 

Eol— inyl acetate in various solveqj; n - a i for HCJ win. followed by mrboxylic acids.* and
16 1. kllc viscosity __ p, t their Na Safts in the ascending Older. The energy effect, y however, appeals also invMTr- TaTC 1 rl caslir d in acetone, McOH, EtOAc. 

and the Case Of Pun Component II
AcOlf, and dioxane. The relation between 1, 11 an C thus is not characteristic of a mccliano-chem. srstexa, 
of Polymerization P is given by [ 91 - kP-. For sol- The swelling Of the film of I seems to be due to the e; iropr
vent numerical values of the consts. A and it oil force arising from the osmotic effect Of the COUn Winn, in tlii

I Sal" I a Polymer ( cf. Asakwa, CA. 47. 9721h). The heat of
for the formation of crystallitCs in 11 M., 

APOnd to the observed energy effect. with regard to -L cOrrc- 
Hideaki Chilia, 

Correlation of the solubilities of gazes in low-Tapor_pres_ 
12re liquids. G. Burrows and F. H. Preece (,,.%IetmpOlitan_ Vickers Elm. Co. Ltd.. Manchester, Engf.). r. Appl. Ckein. Mormlon) 3, 4.51-. 62( 1953).— An analogy is drawn5603 between the evolution Of gas from a liquid and er2pa of

M. Nlechanicalgropertiesofhigh-22!zmw. I. Nacy vapor from a Pure liquid. From math. analy%is. it is' de. 
Safi, as rived that a plot of - log L( T1e) l1( 1) vs. wIT should be110 jkKao tvsaKa Univ.), linear, when L the 0stwald soly. coeff., v the surfaceJ. le ' s, - is0 - So- Jl." n S. Cf C.A. 46, 2M011.— 

tension, and T tile abs. temp. : me jas has I neg. or pas. The - 1traso-mc elociti" and elastic egnts- were measured
by Bir-Walti' s rotating -plate method Well. Phys. Acts 7, temp. COeff. Of 901Y. dependfng on relative values for energy658%'U'34)) with impulse waves of frequencies 450 kc. to 8 Of Cavity formation and energy of acti t3ou Cs

math. expression. the soly o . To t t the
NIC.. for so: id polymers, Polystyrene, polymethyl methac- He w, detd. in 3 liquids of
rTI., te low vapor pressure- Linear fP InA

acel (
1). and polyvinyl PIO were obtained when the

appropriate value of it was uted" The theory was furtile,. chlor ( 11 . The C;4T'EoP1& egme of P013-merization applied to the solubilities of ( N - an the elasti., coias. was not observed with I between 1150 It was also po, i - and 21: in P ttoletuat oils
and 67 714). Elastic consts. decrease with Increasing plasti. ble to Cale. frOu; the derived expressions the' 
cizer contents in S%,stems, I with dibutyl phthalate and 13 radii Of gas mols. A plot of — log L vs. 
with dioctyl phthafatc. zero for ails of the s. Alf Passes through

Hideaki Ch; ham to neg. temp. coeff me group, indicating change front pas. Thermally reversible gelation of linear polymer sols Of "' iy. 

K
Ithacgr

J. Techn .— A. Long
Ke.n; i Yokokura and Yonosuke Kobatake Tokyci Inst' Diffusion of Josep - h F. Campagnoto

01.). Busseiron Kenkyn NTO- 70, 89- IW1934); cf. ir - To—, - V.Y.). J. AM. cliea. SOC 7S aca, - 

W. H. Stockmaver, C.A. 37, 19121.— The gelatim of a Sol The diffusion all ili* ' r 142_ l(1953)' cf ' - 4. 45. W33 a — 
occu- 3 at T,, btm mOl. clusters of infinite size are formed. of " Pors of IlZi. CH!: CHCH.b
At 7 of a so!; I. of linear Polymers of the degne of pol PrNHt, iso- PrNHI, and CC' 4' ntO films Of Pol%vinyt aeej.jr'C
merization ( r) was studied as a fum,tionF. them should hold the relation ElkT. ;-- PrOH and C Of Cowen' T ' other eapors. 

109 - 109 + 2 ( 1 - 1) log , with E - [ 21 50*. Diffusi4114, were studied at 3 tempsc30', 40-. andt % there k is the Boltzmann const., I is the no. of on Coclfs. were d, ld. from Mtes Of Sorption
fiffi' s Of I Of

Of " Pors by suspending arcrull, dtipol, aitx mols. ch: stered in a micelbe, @ and u, are the ener and desorption
giess of crystr. and of mixing, resp., Y and Nh am the nos. evacuated ch known ajtea, f""' - 4 -art- spiral balance in at. 
of pol mer aid solvent mols- resp., N equal, , V,, + Ni,, z amber, at 0 time the erg. 2f)Or, of frCS,1LV

no. of nearest neighbors, and p, is the no. of si distd. and dried compcis., Was admitted and the rate of sor_ 
the , tets that tion dctd by following t C wt increase ofth sUment can occupy when thie acgimt. t. up h

the fi into the function ` f tiialc I as
After sorption equil- was reached, the

a



pl.1stic flow. 11. Viscosity of nolv invf alcohof-watet
olut ans K—kichi C"' 

j. pan) 9, 360- 61' 19132); cf. C.A. V, 1 t2fir. 
The viscosity of in aq. soln. of polyvinyl a1c. ( S — 18%) 

was detd. by m - ni of an extrusion -type plastometer in the
pre— im range 0.402 — jo.(mx) Lg./ sq. cm. Distinct struc- 
t., d viscosity — Observed. A formula was postul3ted

7336

giving the b" w" o force .. d atc of
sh, ir. The [ or- ula fits in the expti. datta. IV. The flo. 
piths of viscous materiil5. Kvikichi Arai and Kenkichi

Murak-ami. Ibid. jf;r,-7 i.— A 1 ;, 7e an. - In. of 1- 1— i— I
ale. is first put into a gl tube. Ihe s  c polyvinvi

l.. [.. colored with ca, h.. black is th— put into the tuh 
and the p, cadi. g of the c. l. red one was ph. t. gr., phed. 
The c.xpts. were carried out with tub" h.— ing var, s
f.".,. The cl— irzes of replacenient effici- cy of the
colorl—, whi. by a colored one %% hich tak place itt tubes of
various forms were disc- ied. There is no simplt relation. 
V. Lines of viscous materials which flow through pipes. 
Ktnk*ichi Murakami. Ibid. J,71- 92.— Polyvinyl ale. solri. 

conic. small particlesof polymethyl methacrylate was forced
to How in a g" tube and the stream lines and the distribu, 

tion of the velocity of flow were detcl. by means of photog. 
raphy. The formula in II was found to hold fairly well. 

T. Katsurai

7394

Ift . ior,- of
e ig.jL; 20! jT;g4SOlution. rV. P.RLWIIAcopf ur. Ki—o l, bikawa, Tom Kawai, andat

Tokyo Inst. Technoi.). J. Cliem. Soc. 
Japan, Ind. Client. Sect. SS. - 736- 9( 1052); cf. C -A , 47, 
10319a.— The osmotic pressure and intrinsic vi_ itics of
polyvinyl ale. soins. in mixts. of H20 and MeOH were
measured. The nature of the solwnts is discussed. 

Xatsuya Incuye

7980

Mecn&MsM of z1ass formation Of SiMP16 and polymeric
c21?9T9! M3=- — _ 11, 11— MM .. im. Lerm kilri—y—s- 
f_eC= nst., Acad. Sci. U. S. S. R., Leningrad). Khim. i

Fi----Khi1"- V:ysok&m0lek11l, Soedinenil, Doklady 7 -or Konf. 
Vrokomolekul. Sordinmiyans 1952. 290- 9.— By meaus of

infrared -spectra ia the range from I to 2m, the temp. depend- 
ence of the conco. of free and 11 -bonded hydroxyl groups is
observed. In the case of pbenolPhthalein, glucose, henol. 
HCHO resin, and p Ic. it is shown that the comm. 
of H-bosided bYdrOx_Yl —groups is high and a most. below the
glass transition temp. and that above this temp. the conm
Of fice hYdrOxYl groups increases. A plot of logfn2/( l — n) i
vs. I/ T, where n is the coam. of free hydroxyll groups, gives
a straight line and its slope yields an activation energy of
H-boad formation of 4400, 4770, and 4300 cal,/ mol far
phenolphthalein, glumse. and phenol- HCHO m3in, ; esp
On the basis of the energy of H bonding of 4700 cal./ mol: 
and from the change of dnldl near the transition temp., the
change in sp. heat capacity for glucose is calcd. as 0.2- 
0.25 est. 1g. degree, in good agreement with other data 0. 2
Cal./ g. degree, Parks, ef at., C.A. 24, . 410). H. D. . 

Structure of vitreous B4O,. H_ Richter, G. Bmitting. 
and P. Hcm (Tech. Hoe1schule. Stuttgart, Ger.). Nat., 
wissewchaften 40, 4829-Z( 195.3).— As recently found for
amorphous SiOx. x-ray dispersion spectra on B103 give atom
distribution curves with distinct maxima. Curves
given for the electron unit distribution vs. r up to Oa7
The structural model for amorphous B4O, I, one in which

I Bos groups are arranged in BA layers of cryst. structure
at Inin- distance of 1. 85 A. ( graphitelike structure) A
c2kd- curve On this basis represents weU the expd. ; 

B. J. C_ van der Hoeyea

9099

fa .. t tion a structuzr rnhlamq f0, c 0

n Bor 4, - i3jp"rn au . 0. Elleisen, and . 
A. 

o)-- & 

rwegian Pulp and Paper R— rch Inst., 
Sk— . J. P iylnll Sci. 12, 621- 32( 1954).— A new p, 
prn ch to the structural problems of unoriented samplcni of
chain poiymcr s makes use of a radial distribution method, 

with further developments, for interpreting diffuse x-ray' 
diagrams of liquids. The principles of the technique are
discussed. E.xptl. distributions are calcd. for several chain
polyrncr: polystyrene, I * IPO yv1nXL_A= L" Polyaicthyl

methacrylate. polyvin - 1 aIc., o7-r7Ramethvlene adipamide, z IS y
nalginic acid, aiT%ZrrFrencra ed cellulose. Fcs struct, re inter- 

pretations a no. of the exptl. distribution curv am com- 
posed with theoretical distribution curves calcd. from the
at. distaric" in measured out structure models, which am
built up on a scale of I A. equal to 10 cm. by means of a set
of . 01 * models. The results indicate that the technique
may be well suited for structure investigations of uncritnted
sainples of Polymers. Robert E. Whitfield

9789

Aging of polyvinyl gtLls. 1. X- ray find dilatometric
exmirta Mrs ana Baroness tests. Yasuo Sone, Kiyoshi
Hirabaya%hi, and lebiro Sakumda ( Kyoto Univ,), Chein. 
High Poly)uers ( Japan) 10, 1 - 7( 1953).— X -my analvsis
sbowed that crystn. takes place in polyvinyl at In , e

Crystn. procceds noticear_1yN%

jTtFnc" 
ge goof aging. clenyder'atio

takes place. The decrease of vol. resulting from aging be- 
comes 0. 256%, and the stillness of gel increases 9 3 times in
10 days. 11. Variation of swelling properties in water. 
Enfluence of Aging on the swelling properties of gel in water
and the resistance against hot water. Ibid. 7- 13— The de- 
gree of swelling of polyvinyl ale. gel in water dccmas owing
to png. The degree approaches aimnsn hm temp. is
kept ; nst. The influence of temp. 3 greater than that of
time. The velocity of the decrease of the degree of swell- 
ing increases with temp. The resistance aguinat hot vjter
increases suddenly at first and thest gradually. T. K. 

10372
Properties of tflasti, At— MurraY C. Stone and Frank

RTIMI'ar' MMET. —Bur of tandarr[A, Washington. D. C.). 
Modem Plastics 31, No. 10, 203- 26, 380( ln-54).— Tests on
168 samples indicated a fairiv ride range of properties avail- 
able in earn. plastic films. The investigation includetl tests
on tensile strength, folding endurance, tear. water absorp- 
tion, watef- vapor permeability, sp. gr., and fla. arnability. 
The films tested were cellophane, cellulose acetate, cellulose
acetate butyrate, cellulose triacetate, etlivicellulose. poly- 
ethylene. pol" tymne. poly" ter Saran, pal ' im I alcohol- 
potyvinyl chl; ride, and poiymethyl tuethacryrite. 

R. B. Seymour

11153

av mot , wts , is derived. V1. Detersinination of numbe
an ; eight -average molecular w, . so

us Ibid. 

mIxts. of fractionated
polymers of knovrn of. wt. The no.- and mot. t. 
calcd * frOM D agrees fairly wellt with fthat CWd. fronts the
ratio Of mixing. T. lKatiatrai

I 3i
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12515
a

Soc. 6
3416- 2-' 1054— The diffusion ( D), permeability ( P), and
5o!y. ( v A PID) coeffs. of He. Xe, A, 11, and 0 with respect
to high.r.loll lyvinyl ar. rate ( 1) were obtained by
measuring diffu4iXthrough L:. t disk membranes of I be- 
tucen 4 and W at 2- 30 on. i1r pressure on the ingoing
side. The tran parvnt membranw,, of thicknesses 0. 135, 
0.2W. and 1. 332 min., %vem cut from lIg-cast filin-, and
hawvd no orientation in the polarizing microscope. The

d ffliji ji rell was descrilnil. The very low P values en- 
cow. romd ucre intaiumd by u e of a micro-Pirani gage to
M;.. inize the vol. of the outgoing side of the system. D
va: 1i. , rere dctd. by the time-lag method. and P from. 
steady- itatc measturement.s. Fick' s and Henry' s lairs wcrt
obeyed for each gas. Plovs of the logs of P, D, and x vs. 
I/ r showed 2 transitions for L The upper occurred at
about 2V for all gues. and corresponds to the usually
quoted 2nd -order transition of I. The lowu appeared to
decreaze from IS to W as the mot. size of the gas increased. 
The heats of soln. ( AR - - R( d In sld( Iln)) of the gmes
in I at temps. above, in, and below the tiamsition region
are given, and reasons for ti,eir magnitudes and variations

ith telnp- ar discussed. The caled. activation energies
fD for d io. ( D - 17le- FIRT, where D) is an entropy
factor) were smallest in the transition region, and larger
above than Wo -w it. The rxnnIts wem interpreted. in tems
of a mol.-kizetic picture of the change in bulk structure of I
in passing through the transition region. B. M. Z. 
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Mm . 
f vin the polymer from methyle a Ij

T_ il
y" p

and Charles L. Levesque. 
1. Ant. Chem. Soc. 60, 2SO- 4( 19,38).— The polymer ( 1) 
of Me vinyl ketone (11) may be a 1. 5-diLetona ( IU) (" head

to tail" type). ( CH,CHAcCH, CHAc). or a 1. 4-d kctone
IV) (" head to head, tail to tail" type) ( AcCH(CH,), 

CHAcCHAc( CH.), CHAcj.. The following reactions
favor the IJI structure. The I used was prcpd. by warm- 
ing U with a little BriO, and was a faintly yellow, cf=. 
tough mass, probably a linear polymer of fairly low mol. 
wt. I with ZuCls in dioxame or C,H6N at 50- 60o showed
little change in properfirm. Pro* gi a highly c4rived

3857

Plasticizing. British Celanese Ltd. and Win. 11. Moss. 
Bi It - I - 11711, Dec. 10, 1937. lit the treatment of plas- 
ticizable compris., c. g., ccllulose derivs. and synthetic
resins, with plasticizers, e. g., triacetin, allaYl PlIthalates
and turtTates, sulfwarnides and alkyl and aryl phosphates. 

the PhIsticizer is distributed uniformly over the surfAce
of pas ticles of the compd. which are moistened with a ross- 
solvelit for the compd. The sionsolvent is then removed
from the inass by evapn. in the absence of any mech , 
working so that the original phys. state of The compti, Is
substantially unchanged. SoIns. of solid plasticizers in
volatile solvents may be used. Pigments, dyes and filless
may be added, c. g.. Wore rise damping with the nonsol- 
vent. 

4361

TAr..; hZmx4LJde , fcation of artificial resins used in
acquersaudvasrnisbes. 

Forbeas- ZIC. 43, 131- 3. 157- 8( 1938).— A rigorous ideratifi- 
cation is not always possible. Cmniarone resin.— The
dry distillate gives an orange Storch-21forawski test. If
colophony interferes by giving a purple color, a milky
purple fluorescence under ultraviolet light indicates the
presence Of COUM2rone resin. Aldehyde resini.—Afte, 
first sepg. the resin f: )in sapanifiable material and nitro- 
cellulose. dry distri. produces a suffocating odor resembling
that, of HOAc. Kelone resin( CYClOh" 2" one resin). 
The solated trosapostifiable resin is detected by the color
reaction with dipbertylaminis sulfate soln. and by a wine - 
red Stomb. Aforawski test. Urm-formalitchyde resins— 
After removal of solvents, the sample on refluxing with
coned. KOH or NaOH gives IM., or with 20% H, SO, it
gives CH20. FUnot resins— After removal of solvents, 
alkali fusion liberates phenol, which forms red dyes on
coupling with diazotized p- nitronnifine or with Past Red
NSalt 3 GL. Flukalwe rejins( Gjyptals, alkyds, itc.). 
Dry distri. Produces plithalic anhydride crystals and the
suffocating odor of decomposing glycerol. The plithalate
radical can also be detected by the resorcinal test or as K
phtlialate ( cf. C. A. 31, 72718). ColoPliony-maleic acid
r. s. . ns— Atterripts at detecting the mahulte radical by
upon. and pptn. with Ba( OH), gave uncertain results. 
The Stocch-MorawWd test gi, ea . wjw., md oale, napiU, 

going to brown However c clobexano e i iI Y n re.% it g ves a
similar test and ester gum gives a violet color which masks

Siemens- Schuckertworke A. -G. Fr. ( lie wine -red color. Vinyl lype of resin.— Dry distn. 01, 665. Dec. 157! lg37. Org. comilds. coutg. I or more Yields condensates having characteristic fluormence un - 
aromatic groups and I cir mole aliphatic groups the chain der ultraviolet light. Such distillate is sol. in coned. 
of which contains more than 10 C aton* am used as phis- caustic soln. only if derived from pol) acrylic resins. Poly- 
licizers for resins made from polyvinyl compil.s., pal-ticts- inyliesters saponVy to of 4jj ale., which shows a

large nercose in vi y tfil_,14 — in a Intle not water

is treated with cold satil. borax soln. Cdorinwedrubber.— 
IaXlY rioly viuYl chloride which may be subsequently Fusion with a inixt. of K2CO, and Xa,CO3 produces a
chlorinated. Examples of plasticizers am tctradecyl typical odor and converts the CI into ionizable form readily
benzoate, IN" z%l stearate, diplienyhimides or dibenzyl- detectable with AgNOa. Chlorinated diphenyl and vinyl
amides of stearic, palMiLiC or attic acid, or dicetyl pl thal- chloride resins also give chloride im but wt the typical
2M These may be %nvd along with aromatic hydrocar- cdor, N21rocelluloje.— The nitrocellulose is first pptd. 
bons of high moll. wt. or chlorinated aromatic hydrocar- with benzine, then redissolved and finally poured as a layer
bons. e. g., cblorobipheny) or the reaction product of on a 1% soln.' of diphenylarnine suffate. A blue ring is
CsH, CH. Cl on C,.Hs. formed. Cellulose acelaie.— Heating with dil. HlSO4

gives an odor of HOAc. Celfulose dhers.— Minple tests
have not been developed. Benzy1cellulose on heating

385s gives an odor of BzH. Tabulations of Storch-Morlawsliii
tests mid results of examn of resins ese   

Polyvinyl acetal resins. Kodak Ltd. Brit. 477, 440, 
Dec. 29, 1937. Resins contg. not more than 12% of OH
groups, calcd. as polyvinyl ale., and not more Than 10% 
of ester groups, caled. as polyvinyl ester, am prepd. by
treating a partially or completely hydrolyzed polyvinyl
e.%Iet ( other than the formatc), or polyvinyl ale., in the
prmnce of an acid acelalysis catalyst with CH20 and AcH
in monomeric or pOlYaICTiC form, either SiMUltanCOUSIY M
sucivs, ivcly, at above 30% the proportion of aldehydes in
the reaction i. t. being such that the acetal portion of the
resin contains about 15- 25% by mols. of formaldehyde ace, 
tal. When volvvinvI ale- is used as starting material, it
may be sti-spended ina resin solvent, e. C., isopropyl or
other ale., CgHg, heptane, there being then added the alde- 
hyde mixt. with the catalyst, which may be strong acid. 
e. g.. H2SO,. The min may be scpd. by pptn. or steam- 
distn., which may be followed by mpptn. and washing. 
Alternatively, a polyvinyl ester may be used as starting
material and the TMCtion conducted in the presence of a

dedsterifying agent. The resins may Im plasticized; they
may be pressed into blocks and skived to laminae suitable
for use in the production of safety glass or made into film.1
by coatinga sola. of the resin in a noncorrosive solvent onto
a glass or metal plate or a revolving drum, evapg., strip- 
ping and curing by heating with warm air. Aniong est- 
JIMPICS, p2LyyjpX&JW&= 100, parariccioldchyde 31 and
CII,O), 6. 8 parts are dissolved in EtOl I and AcOl--t and

watmed for 144 or 161 lirs. at 40* in the presence of HtSO4
to yield a resin sol. in MeICO and having a OH content of
6. 4 or 9. 6% and acetate content of 4.0 or 4. 1%. the social

Poltiop contc. 19.7 or 18.6% of formaldehyde scetal. 

I .. tell - 
violet light are given. J. W. Perry
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itzucture of vinyl polymers. H. Ul '- I- 

C. S. Marvel and C. E.. Denoon, Jr. 3&- 1.. OWA* 

Soc. 60. 104- 31( 1938); cf. C. A. 32, 2506-- Presewt

cvidence in the literature indicate that polyvinyl ale. ( 1) 
contains both 1. 2- and 1, 3 -glycol units ( cf. Staudinger, 
C. A. 21, 1271; 22, 215; Herrmann and Hachnel, C. A. 
22, 214). H'No: gives ( CO -H), I is not oxidized by
HIO,; 2, 3- butanediot ( II) is completely oxidized in 15
min., while 2.4- pentanediol ( III) is unaffected in 13 hts.; 
thus I does not contain 1, 2- 91YCOI units. CrO. oxidation
of I fo0o%ved by alk. hydrolylas produces Mc CO and
Ac011, which is definite evidence for tile 1. 3 -glycol struc- 
lure in 1. Both I and Ill show absorption max. in the
neighborhood of 2750 A., whereas U does not absorb in
the ultraviolet. I and HaBOs give an insol. ppt., which
is not a definite comild. but is apparently formed by some
random cross- lialking of the linear oolymeric chain through
compl- formation; the Na and : salts are gelatinous. 

Heating I and ( CO: Et), at 140- 60* for 2. 5 furs. gives an
in, ol. ppt.; about 8% of the HO groups in I are esterified
sapon. no.); by treating the ester with CICHtCOCI a

mrapd. results in which about 75% of tile HO groups am
still prc- nt. There appeals to be no reaction between
the Na salt of I and ( COCI) i- I and Be in cold H_ -O give

the co. pd. ( C. 11,% Bt). ( IV); no further reaction oc- 
curred in dioxane: for each C, unit of 14 atoms of Br are
taken up; 3 are converted to bromide ions and the 4th is
introduced into I  org. Br; the presence of 1 HO group
is evidenced by the prepa. of an aceLate, ( C, H.03Br).; 
the Br in IV may be replaced by treating a dioxant soln. 
with p-O, NC.HC& Ag. Heating IV with HO for 14 bra. 
at 100' removes only 5% of the Br, H20 in dioxane at
room temp. mmov ed 16% of the Be in 2 days; heating
gives a charred black mass. Bubbling C1 through I in
HjO for 48 hrs. gives the cmPd. ( CJIACI)— X— Y
photographs of I are given; the well-defined interferences
in the pattern are such as would be expected for a regul" 
structure in I rather than for a read— arraugeltneat of

1. 2- andl.3-glyrol units. C_j. West

5107
xb 17"! resqis- Howard W

i'i16j . 
Mathestus and

U. S. 2, 11
0 Shawinigart Chtmicals Ltd.). 

6. 6-33. May 10. A Polyvinyl ester such as the
acetate, water and an aldehyde such as acetaldehyde am
mused to react with hydrolysis of the ester and condensa- 
tion of the hydrolysis product with the aldehyde and the
reaction Product is subSeVentlY mused to react with a
different aldthyde such as Paraformaldchyde with further
hydrolysis and condensation, the reactions being carried
out in the presence of an acid catalyst such as H, 50, and
until the total hydrolysis is at least 66% The resulting
products am suitable for molding. making fil., etc. 
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J. L. CAffart
Japan Synthetic Chemical7n- Z-; 

j-.;7W7I2 '641, N - v. 1. Appl. Utc. 
21, 1- * 4' q* FrT4N - , . I s

g- gji& - 
I. aoShitnada

11111VIslCifliallut& Romania Mioistry00 Plih_ Ale- odn, Loins and
Man, Opris). Brit. 993. 893 fCl. C - 1. 1965, Appl. 

Aug. 1, 1962; 2 pp. 11, NU- 0-vie - noi25mi"T 1
crystir. was prepd. byAPN1ldk.* P4" f*,e 111- 

steremsomerixtra— trolling m, diurn ( Mv CO , r NI CW:t) and
hydrolysis of the poly( vittyl ae tate). Thus, vinyl — tate NO, 

Me2CO 500 parts, and azodiiu)butyronitrile 0.3t, were heated to
give the acetate. Then. 200 parts of the acetate. IWO part- 

McCH, and 2- 7% Na01I were heated. The pnly( vinyl ale. 
obtained had an intrinsic viscosity (A 32 and was 75e cryst. 

L. Tetzloff

6376

nE
Sj gidfrorn t.hehd A. [. Akop van

1

r h a

I , r Chem. Just- 
F.revall) m. - Ik,,d. A-,. ssR. Klii Na. ki 17( 6), 
693- 8( )( Ro,$). The - tti. of Ac011 was tested with
diffi-rt-mi solven1%. Ac011 10, jmly( vinyl uIc.) 14, nod HtO 76% 

werci, treuivil %%ith c- thvl acetate, dii. prrrpyl ether, or w It a ' T' t ' Ruoff 66, C. H. : 11, wid H-0 3%. Tire
best s,, Ivvnt for the extu. of AeOff from the hydrolysatc is diii- 

1, propyl ether ( 1). Dv changing the temp. front 20 to 50% the
list ribut ino coeff. of AcOlf between aq. win. of poly(vinyl ale.) 
mi I deercascs by a factor of 1. 2. An increase of the AcOH con- 
nt in the initial soln. of poly( vinyl ale.) from 10 to 45% leads

to in increase of tire distriboption cocif. by a factor of 3. The
presence of poly( vinyl ale.) Uid not affect the equil. of the sys 
temli.-G- AcC11- 1. Ethyl acetate can be used as a solvent also, 
but only fit the presence of HCI. M. Charmandarian

10089

A0rilgiWerthol.)t, A. F. Nikola" and L. P.' Vtshriev- ts aA. ya. . . . R. 170, 679 ( CL C 08f), April 23, 19G5, Appl. july
1063. PoIY( vinY1 ale.) ( 1) is prepd. according to U. S. S. R. 

157, 106 ( CA 60, 5663f). To improve the quality of I, powd. 1, 
which contains P- hydroxyethylacetamide and mormethanolamine
as ipri,itil", is extri. with distd. 1W until all impurities are
removed. From Byul. laolirel. i Tovarnykh Znakn 1965( 9) 70

MH L

A new inethod-of- jo!y( vinyl alcohol)- fiberri. gcoducing. grafted
A.' U' VaIrsimov,"' V a. A. Kharit, L. A: Vol' f, and A. 1. Meos
S. M. Kirov Inst. Textile and Light Ind., Leningrad). Zh. 

Prik. Kkim. 38( 7), 1638- 9( 1965)( Russ). In the treatment of
poly( sinyl ale.) ( 1) fibers, films, and fabrics with dialdehydes to
rend them resistant to water, introduction of free aldehyde
groups into the macromols. took place in addn. to the main
reaction of cross- linking. The aldehyde groups in the polymer
that became insol. in water could be used a.s active centers for

graftcopolymerization. After freshly formed I fibers had been
acetalized with maleic dialdehyde for 1. 5 hr. at 55*, wa hi,d, 
and extd., they ery treated with a 1. 5% Hr% soln. for 30 atin. 
to convert the aldchyde groups into hydropeiroxide groups. 
The fibers were then treated with an acrylic acid win. in the
presence of a ferrous salt. Graft copolymerization in this
manneir precluded formation of bomopolymer. The fibers ob 
tained had cation exchaoge properties; their static ion-exchanipt
capacity was 2. 0- 2. 5 mg.- equiv./ g. Acrylonitrile and othes
vinyl mrmozn were grafted onto the fibers, films, and fabrics
in a similar exanner. To obtain products with a higher ion - 
exchange capacity, I polymer materials with a higher content of

186

10121

Modification lof poly( vinyl- alcoh- 1) - ad- WAv1a0- k*h- L) . 
fib& W7bT d1cne- sIfnthesI&. Yu. K. Kirilenko, L. A. Vol' f, 

and V. V. Cirdyuk ( S. M. Kirov lost. Textile and
Light Ind.: Leningrad). Zh. PriAl. Khm. 33( 71, 163s: 
Russ). On dehydration of poly( vinyl ale.) and polyl vsnO a1c.) 

fibers, dienophilic compris. were added to the double b.mals thus
formed. By the adder. of maltic anhydride. a cation e.xchaneer
with a static capacity g6 mg. equiv./ g. could be ynLb:, zed. 
Addin. of other dienophilic compris. ( p- benzaquinome., act- lom. 
trile. acrylic acid, acrolein, cyatrocarbonic ester, erc. PaKcs it

possible to obtain poly( vinyl air.) and poly( vinyl ale.', fiber vith
a variety of nevr properties. The method is prmri;_ ing ,=-, ize

standpoint of synthesis from poly( vinyl ale.) or m: uted poiv- 
merii with iota exchange properties, improved water A ta.iee, 
stability to the action of light, and thermal stability. G ' I' Z

11728

d K - n C. T! ou

Appl. ,;,-pt. 13, 1962; 2 p, 
3), 1,,!, 27. 11145, 

4

to 4 -,( x

j, ' A W"' TiM, cim, th, r- Ahad terminatiA - Tire PeiY(% ioYI a c) ( 29 parts) was  ntivcd
Ap

11729

by filtration and washed 3 tim" with MeOH. W-WWMFII& d

It

roin tW rca an mW ., the MeOH was removed by di. tn. and
30 parts dimethylacetamide was obtainvd. Rant. n. M. ycr

cezatei- ana- poijif,viny" Icohni). Kiyokazu Imai
Rayon Co.. Ltd.). U. S. 3, 193, 542 ( Cl. 260- 

1965; Japan. Appl. May 25. 19W: : 3 no. Lolu- 

awreat" 

izajaiuiiv cat.u)' t
etth%r= jfj= IXzW" 

111- 11 - 1- 1- 11% - 1 - 11Y, ae— te 59- 99, WUH 3.5, H, 80, 5, 
and 1MeC( CN) N: j, 0. UI7, wassealed in a tube said polymerized
at GV for 21 Isrs. to give 11 in 76% conversion. The II wait
freed of H&BOI by washing with boiling water and converted
into I by alk. mpon. The clouding characteristics of the by- 
drous Me, SO win. of the I obtained showed this I to be supe" Wr
to that obtained from 11 Prepd. without HaBOa. K. J. Durant

U-' 

15007

A. G. Sayaayan. U.S. S. R. 1'7i,561IfWIM-, T'965, Appl. J 1963 1

jF Prep& Q
1Wtat.) N , 

If 1. 171
id Z1, h- thig-7 mi,, P- o, 

th— ally ' table P. 15 rner' the hydr. iy
hW_" kjLSQL. 

ykh Zmakor, 1965( 11) ar From Bywl. Izolireg. i
11. I4HCL
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OUQI' Xinylalroholj,. Kurnshiki Rayon Co., 
77- - Ukida, and Ma- 1)." In I- I' Jii, SA r Junp

Japan. 9854(' 051, AJ21

4wate zlnlith 119' zrVin4, q4t. 
t' i.. to

t,, rvacti., n nii%t- wllil. , f > lllr, 11 rj.jluc,, I file cr,(: jl- 

I I y as i licaccd by increa— I swc][ ilig ) f I',- fillu in il: 0- 
I' lius. a mixt. if IM p art I and 0. 1 part aminwbutyrunitrile
wa% kept at 30' for 2 1 lsr,. under N togvther with 0. 1, 2, 3, and
5% 11 w gi- fig. 1. 62. 8, 0.2, and 51. 711, pulyrner, msp., 
and

fhydrnly,
i, of tbese of polynic" gave poly( vinyl a1c.) with

the n1lowing properties ( dcgn of swelling and d. p. given): 
I . 48, 1. 30, 1.:; 1;. 1. 3 t. and 121; 910, 899, 908, 911, and 901, msp. 

Ikun Matsunnoto

a s of olv( vinyt alcohol).- Sankyo Co.. Ltd. ( by
lay", i. . ' 11' 1' T . p.5 - 10. 5— t —,, M y 28, Appl. July

14, 1961; : 1 pp. The title mritrxis.. contg. 2 acetal groups of
the general forinulas I and 11, where R is dialkylarninophenyl, 
dialLyla" tinnalkyl, quinolinyl, pyridinyl, or piperidinyl, n is 0- 4, 
are sol. in gastric, juice and u g. solvents, inst)l. in HIO, and am

ICH0. M. ( 11) 10
u.vful for coatting drugs. Thus. 4. 4 9. poly( vinyl a1c.), 50 m. 
H! O- WOH ( 1: 1). 0. 5 m. 10'.-, aq. HCI, and 1. 44 g. .- C, H, 
CHO. were stirred at Go" for I hr.. c— led, and poured into HO
to give an a tjl ppt. The ppt. was dissolved in 50 m. Hz0- 
McOH ( 1: 1). 1. 2 g. 6-nuinoliilylcarboxaldehyde, and 4 m. 10% 
aq. HCI were added at 60* for 2 hrs., the rnixt. Zled. andi
poured into dil. aq. N'aOH to give a white, rubber ike product., 
This product was washed with HO, dissolved in 50 cc. McOH, I
dild. with H20, the plot. washed with HO, and dried in mcne
to cive 4. 8 a. of acetalized coccipli. Junichiro Suga—_ 
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j in I alcoh - 1
S. ishak—. 1. a_ a— W — 11, 1. 111 TY

Kinni. , Aidfik. 9, iy. - ofj. —;:. 

it -Ili 1904, ! M2 4. Poly( iuyl k.) ( 1) to 10` q. 
1, 11 ' i ) -- s t- 1111 wish IICI is, 1, 11 2. .,, it salicylidehyde
fly"' added at 1: 11 ant, lar ratios varvong from 1011: 3 to 100: 10. 

Thl reaction teltal— 1wisell lict— 211and fill', and tire -. cti... 

I intes freau I to I0 Ins. The resulting salicyinis were pistil. by
life addo. of hir,170 and ticre subsequently v2cuuns, dried to
const. wt. Virtually all 11 was consumed in wetal formation, 
I lw, ut 4- 8 Ins. ht-ing re( litir" I for couipiction of the reaction. 
Viscosity naeasurcol— I showed that tile Polymeir chain length
was eisCutiallY unaffected by salicylid formation. 

C. H. Fuch,amut

4134 14135
171, f scetithf. 

21- 1. is - I _. Er i27le TOi, ( C). Cn its 7 , 
08f), Jons, 22fi, 1964: Gl,r. Appl. Ang. 4. 1062. 2 pp. AcH is
treated with 0. 0011- 1 ro. h, alkali metal or alkali metal antide in a
sol— ot that is inert to if,, alkali ro. t. l. to the sihsetics, of air

and HrO. and tile products we hydrolYTM to give the title
polymers. Thus. 0. 55 g. K is slowly d& d at 20* to a solo. of
8.11 g- AcH in 50 fill. tetraliydrofuran ( 1). The mixt. is agitatfti

2 hirs. and L is c— pd. . -- I he -. due is take. of, in 11, 0, 
the mist. is filtered. and file filtrate is neutralized with an acid
ion " changer and concd. in vin,". to give 4. 32 g. if. The , it is I
digested with ether and the ether -instil. fraction is drit-d in
war" to give 3. 05 It. imly( vmyl ale.). LIDLIF

1803

Heat jjab lirati hodc' wid. 

Joseph G. a
667 ( Cl. 2(" 5.7). Nov. to. 1964. Appl. Mar. 5. 0621; 3 pp. 
A pnl,(, iny, ia,.) wit% high lesissat. ce to c,,jor-prridsicing thermal
degs-wi. tirm is achieved by neutralization - I vioYI esler PsilYsifeir
hydrolyzwes with HPO4. A MeOH soln. of a poly( vilayl ace - 
late) resin ( 453 g.) was mixed at 47* with 13 mi. 3. 947, NaOFT in
M OH. The mist. was agitated 1- 2 rnifl. A gel structure
appeared after 9. 5 min. The . 4 was finely chnpped and, after
28 min., was steep, d if, 400 it. M, 014 crmtg. 0. 45 it. 85% 
Hil"Ol. ' After . I— ti, i, g. the - in was ri- iried, mi""" in U11w, Kyoto, Japan ), ) t a— 

washed 5 times will, 3() O -ml. portions of McON, and dried in all Y., itichi, and Shesli Yoshida. K. h— fhi K. g,, k- 21
air ov— at 70'. The resinous pro,juct was heated to 145* for, 234, 1. 

fi!N1,  1 9,134). ply( myl k.) (1) and lamis, 1— mill- o' 
45 min. and was %of. it, MTO and sug ligibly colored. The poly- polyhydric at . wcm acetalued with various aldchyties ( AcH. 
vinyl ale.) thus produced had a viscosity of q cp. as a 4 1, soln, EtCHO. and PrCHO) in HO. by using acid c.italysts ( HCI, Me- 

in If,() tit 21)- and contained 34. 6'- r poly( rinyl acetate) as SO, H sulfonic a6d), and the cifeci, of addo. of - t

measured by sapon. The polymers which can benefit from this wereinves-tigated. NaC1he initial at, of it,, , action, N. Cl'. n

Ini
invention we WtWly to completely hydrolyi,ed fily(li" Yl 0- 0.7M) gxne,r- IIY ace, l,, ates l,, talixation of pol, hydr3c a1cs., 
ester) bomopolymen and copolymers. These compris. should and the order of the aCcelclati- sa effect is: I > pentacrythritoi > 
have, Z20% of their ester groups hydrolvied and have a niol. wt. 1, 3- butarsedini > 1. 3- PrOPaneditfl- By the addn. of 0. 7A1 NaCl. 
of 1200425,000- . Useful hydriflyred holsonpillymer, are those of the aermlizalion a, of I becomes about twice as large as the
trinyi acetate. propionate, butyl -ate. hexoate. and bentuate. original one. The acceleration effect is nearly independent of ii
Useful hydrolyze& copolymers include I',— of itinyl acetate, the reaction temp. ( 5- 706) in the case of 1. but increases with
propionate. botyraite. hexnate, slearate, chloride. and bromide. decreasing action temp. in the cases of the other al— For

tileThe lower-alkyt essers of acrylic, methaerylic. and crotouic acids any de., the act,, letration effect is newly independent of
and ethyk-llic monomers such as ethylene. propykne. and "'- conen. ( 50- 200 meq./ I.) of the a1c, and the type and toll" ll. 
butylent arealso included. The UtO- sol. PoiY( villYI 3105-) oa y 1 ( N1200 and N110) of the catalysts- Hydrolysis of EtOAc- 
mr-ttain' 0-46% unhydrolyzed " ter gm(' Ps and may have a — under imiLar conditions is accelerated only slightly by the addrs. 

it3rof" 5CP. 2ga47osoin. ill, ii2oatl-(Io. Thepreferredorg. N. Cl
Eiichi Wada

liquids for carrying not the If,[ 04 neutralization of Polli( viry' ll
ale.) and the washiog of the netittralived ivsin are essentially those
so which tire hyd- ly, i3 may be done. usch " MeOAC. EtOH- 

M, OH. EtOAc. "- I W,C0. W. D. Barr"', 
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M' fffflft Tarriatsfa Fgurhi and _ 
Kur. shiki, jap—). Partially inspernified poly( ruryl esters). Ilan, 

D- ks. K. gok. 29( 2), i . . Ott. Firchs, lsikh. d Icde, cr, and we,.- SlI, ieder ( to Farb. 

1964; C— Appl. Aug. 18, 1960; 5 111,. An . 1k. catalyst is

fi, werke flocchst A. G.). U -S- 3, 156, 678 ( Cl. 2(jo- ijill. 1), Now, 10, 
jigu, 

in. This N. OX- 1- conta. sts— g. iospinitii,'( Pr6hably - 11irred with - PoWvinyl ester) ( 1) in . - Nerst milit. costsL j jiog of
frMrhy& re,tim. % ctivatefiCi%effcciivet,, reti),, ve, n;tllativt-%. art alfc., the ester( II) ot tiseale and tire acid Portion of L A
of the mg. impirlities, and the Process follows firritfulfich' s ratio of 11 to tile ale. of 50: 1 Ii. 2. 5: 1 is maintnined. Thus, 
adsorption q— tiors. file is- of rieti— ted C i, olit 10 parts of Doly( villyl all.) having a reduced SP. viscosity Of
cemn- nic. 1 wh— large .' ots. If file org. impulitie, a- P— ot. 0A I was T. of 44IJ pwts IffeOAc " d 6. 8 p- t, 
Recrystus. meth I, yieldi,. g 45 Wt. N.,OAc give foure cri— gh Mc011. The teo.p. if tile solis. was adjusted to 23* and a saIn. 
mactant. Continuous dialysis ( if Ilse liquor follows the Larle of 0. 1 part Naoll its 0. 79 part Me011 wins added. A max. 

viSCr,nitY was r~ lled afíteir 20- inin. stirring. Atter 3 hm., tite

equation, , oil i,, purs, NaOAC solo. ' If Y, 11 1 of file reaction was teirrhinated. The, I i- yI accsate contained
I I * c c""', * . 28. 1% residual acetyi groups. ronue, wm cooverted to w, 

resr-- Y. An e— non- a
is. by steam distn.  isolated by evaprn 

is . 1 combilleti istepit fif the
D- X. Haycit

o — dflire ni-, - 4
friK Iv

3. Wti-- I- ÍS

M
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scet _ bP. X varion
o . as"'. ja allp '"" Wta

6591

3rg. The title compal. was selml. from it% tetrachloamelliatic ( 1) 
a. n. by fcCdii, g the sol.. into an nxila( rd mi". of I ,, I. I and
0. 3- 0.35 Vol. Afa,011 at 188, situaltanto- ly adding W011 allow
or with I to maintain the Vol. ratio. After filtration. the fairly

L' Tecalloff
Vinyl polymer@ and copolymers. Sicailivin Socicla per Aniiinie

by Gi. ma licuetta, ad Genna, a Ci p.0. Bell; 637, 626
March 20. ltifil; Ital. Appl. Sept. A), 1INW; 13 Ill,. Viayi

halides. such an vinyl chlorkic ( 1). are polysuvrixtil or copoly. 
merized wit 1, another vinyl nionouler ill aq. suspension ill till
presen" ofamist. ill ( I) a inixt. of standard prinutryand secilad

g.,suspcn%ion agents and ( 2) a surfactaw, such as a C3_ jsnot, '- is aliphatic acid. Or low- niol- wit. poly( methylsdox- 
Rile ). to give parous pro, lucts with uaiform diniti3sion., ' ' rha'. 

I is polymerized in the prc- ence of 0. 1 u1c ( of 11- 0) tualcis: anhy- 
dride --vinyl act(ute ( 11) copolymer ( 1120 -sol.). 0.2% ( of 1) allyl
sic. ( III) -II copolymer cotaill. 14% 111, and 0.07 ( of 1) koortyi
ale. to give a product, porosity 0AW ad./ g., 0.01 ud./ g. for the
control. DUPI? 

11POIA"
Inyl alcohols) ( Tom Metal ViRyla# s- Consortium' fac" 

Pf. 1, 361, 930( CI. Clixf), 
May 22, ID04; Ger. Appl. July 10. IIX; 2; : 1 pp. NICtal inylatels
4re Catalytically polyincrillcil and the TtNaltillg polynirars tire
hydrolyzed to poly( viayl ale%.) of the general for" ada C113:- 
CII0MeX., where Me is the metal. X k an anioll, and . is zvro
or a value depending oil the valence of hie and X. Useful metals
are Na, K, and esp. Lt. Org. wiveat,; which are inert to the
vinylates we used, e. g. Acil, a" toac. Calls, or V( 10. S44n. 
co Cos. are 3- 10% and POIYMCFiMtilllt Call Ile effected al. Wilills. 
as high at 150', but under reducvl pressure faman 20 to l(K)". 

Thus, 0. 05 g. saxndii. butyranitrilc is added to a snin. of I. A g. 
vinyllithium in 50 cc. abs. ether and 1- tcd in a scaleal tube under
N for 17 tars. at -- W*. The nearly colorless polyvinyl tc scps. 
quant. and is then dissolved in 20 cc. H20. The soln. is passed
ov r an acidic cation -exchange column, e. g. 40 cc. Dowex 50. and
is thoroughly water washed. Evalm. of the aq. soln. gives 0. 6
g. of a yellowish, resinous product ( 45% yield). A nearly color- 
less, filterable substance obtained by ether pp( n. of an is- PrOH
isain. has a poly( vinvi ale.) ir nal- tro- nsivid Goland

6640

g- g-  - C- 1 - IcohoL). Rhone- Poulenc S. A. ( by
24 196 1 A, I

t It, IsA rif pta, * ' ;" 

t o, I h, " , flti' g g' I
PI" tt, will, ilmolralim' af Ppr. p iat, Sir to

7M

I' naideasateon nrAf," ho
rain ' y

al g& Mato. n. aid adasid 11- g.. 2). Japan. 

I7. o(j4(- 64), Aug. 18, Appl. Mar. 0, 1962; 3 pp. The title
compits. are fart -lid. hy u%jjjg joll-exch2ageresial ( 11 - type). Thus, 

n slain. ( if lig) 9. I) Olv( vil' Yl Ole-) ( d -P- I( XX)) " a " I") " C' 1110 is

watatedat, 10" for 21am. with Itig. jaityraldchydearalli0g. Dijilm
SK No. I resin, and the product sievftl (XI-ITIC311) to give a pot Y, 
vinylbutyral) sols. ( degree of beityrallation 20 mole %) in 98% 

yield. 
Hiroshi Katacaka
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22LXWaXl_ afc_0bW- Romania, Ministry Of Petroltual and
chcoli- I LodustrY ( by Johanncs Rarandsch lo,, hC11" Co" glar CilibAirmillia ad too Iiia) B " 

c" 

22. 1964; Rnm. Apl, l.' Oc . e g. 639. 011. April ts
000 lag.) in '..' r-' mrs " 

22. [ W-2; Gp . p 4Awjvtivj,,%,, C) 

wa s stirred at 54- fk)' , it, 

INISIRAW '1111- ralil! kg. MDA. -, it the oi, t. III__ 
Till, -*,' I . 31LI- II- es, 

Abstracis 9260

and 5 all. , td. 1- 11. 140, ad conap- ing the Color produced
with that of laarlmd. Ths, s, ipo.. stopped by itself 1- 2 hars. 
1w adding WON., giving fmIy( vmyI We.) ( 1) with . - Pon. ". 

110 : E W. After adding 5 1. water or 300 MI. AC01i dild. with
5 1. da, ld. water. the solvent .., rec- l'" al. The d. - tints Of

she pr -- s was 8 12 tars. The partially hydamlyareall I ( degree of
hydrolysis 83 =k: 2f,,;) can be used as colloid protector. 

N. A. Abraham

10613

aicanol) Air Reduction Co., Inc. ( fly 4n

Ma 1. 1 ' Wheeler). Fr. 1, 360, 102 ( 0. C

08f), April 30, IIIIA; U. S. Appl. June 11. IIX; 2; 11) pla. Cont- 
pletcly hydrolyzed poly( vinyl ale.) ( 1) in treated at 95 - 14111"' with
superheated steam at 135- 53". The product retains less Ifz(), on

wash, " g ariddarying. 
thus be formed in mid fW. Notes R. Norminglon

13263

A new route to sUrS nXWc.qho1qj. S. Mura- 9 ;' 
ov. MX:" Japan). J. 7 -VI

polvi erSci. pt. B3(4), 24&- 9( lM5XEng). Syndiotacticandiso- 
taciie poly(vinyl ale.) ( 1) are pmpd. by cationic polymerization
fCll,:CIIOSiMc,( Il) follovredbyalcoholysis. Aloistureinthe

air readily hydrolyzes 11 to I. Statrearegularity of I can be
measured by measuring the ratio of the optical d. of the ir ab- 
sotptions at 916 and 849 cm. - I, this ratio having been 0.25- 0. 3
far conventional atactic. < 0_25 far ismactie. > 0. 3 for syndio- 
tactic 1. polymerization of 11 was at - 78* under N atm. for 3
lars., by injecting an mitiatOT soln. 05 mole % Of SnC14 or rta- 

AICI) with a hypodermic syringe into a mist. of Willem, hexane, 
or CifiCi2solvent, and 3 mi. monomer. After IsOlYtorfiratiOn a
large mut. of meoll was introduced tostop the reaction and to

1c. 1mlyze Ill, polymer, whicil was completed in alant 10 min.; 
on,,, lsion jb.,j- I0i)%. d. p. ( enled. for C112: C11010 52- 048. 

The lattff was calcli. using the forraula, log PA - 1. 5625 X log

1, 1 X 101)/ 7. 50), where PA is the d. p. and Inj is the intrinsic
viscosity in dl./ g. in.1-110 at 30". TiCI4, VCI,, and BF, initiators

avere also effective, but BFj.OEt2 was Out. Ir spectra were re- 
corded with films cast from a I% act. soln. of I and dried at 30*. 
1 obtained with le,is polar solvents is ] largely isotattic. but with
polar solvents higWy syudiotactic. The CH2CI, SnCJ4 system
Save a highly syndicit- tic polymer. T. E. Muli 

13272

y siaggisified vagniecetate ,,, Ifitadii, Ltd. ( by
ov. 4, Appl. Oct. 8, 

1962; 2 pp. 01 od with higi. re, c-Pftt"" Wei rodiacibility h=' r
11 "- ill ' , - ti- .11, 1 I' ll" - Its. Thus 111 41) r I di, * d

added 124) sall, of

stirring foc addni. A man., file reaction mass b -. e a xel. - An
liqa- t was, taken, washed with warm water, and dried. This

sequence alas repeated 8 times. Saport. degrees alcm between
34. 8 and 42. 0. 

t3324
Twao Shial

th
xro' 

ut

11' 20 ' Y' 
t pro,? oTL pole'(y' In nia% 1' 

I

e pi; Q ulailax QL.IL(  Y R, rcg., m,d E. 
11avlacka. ch-, Kai.ysris( poly(' myl
acetate) was Converted to Poly( vinyl ale.) ( 1) by thavolysill

Catalyzed by H zSO4. The nmt. of bound S was detd. as; a func- 
tion of the acid calico. and the rractiloc, time. In the production
of poly( vinyl aac,-tate) latexcii. the besst results were obtained by
using I COWS. OZ". 45% bound S and 1- 2% residual Ae groups. 

H. M - welt. " 
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t. C- Mulurn ru 6T=

M17!!ZC'A. 950, 220 ( CL C
18f), -FO, Ill. 1964: G- Appl. Nov. -' 1, 1960; 3 pp' 

1 21* 

Ke. n' th A. 

AKIM L RY" nsuk. N. it. and Sbuno Y ne

1-

1b,
L1ka ll.,,! Co., Ltd.). U. S. 3. 124. 562 ( Cl. LNI- 

91. 3). M. r. 10, 196 1. J:, P.. Appi. Ap, 23. , ' 14j! I

loAl
I, jW P. 1, : . j, - 110M. - I .. 

t;  1- 9 0- 6 -- 1111 IM f P" Ayrneri. a6. and try
degradatim by using oxidiaers suspended in aq. soln,; hvevr, 

me- re not nntarl I— .. md. strial point of vie 

P,, Iy( vinyl esters). e. g. polyivinyl f mate) ajpM11PPMjF%jFAjft
11), and il,dy( vinyl butyratc) 

AVwI%l tM F" MOMMMOPT, - i j 4 11-M." 14bU) wt- IT45010d
f' l 5' ". tl, . i i., , ul, l. fL1.M5T= t.LL1v~ 

C= lv
I

wtak . , I- d. l', 4G* brUddi 2 80910A
Ui Zw gq* am

1. w". Mmel- b, tion, washed n., 

drisjNwR 4WAWNIW- aild was tisfctodly s" I. ia;; A
qftW1= M4NqPWWAI_ jMNMMNPf1MMMh 

avalaLloyd E. Coclwhm
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1we" Bety- 01 1" 
L Shawinigan ch, m 1, 
APPI- July ' 679,581 Feb. 4 1"" 
al 21. 1962; 14 pp. Very- bighol , 964. 

c.) of intrinsic Viscosity 2fter .-
e . 

R& Aetd. in. reacetyLuio of I
neat

r

Ultra%-11- lct ab rptl. o , j

J U 4 itant om-a 0- Crnulsit* d with 0. 5 and . a IaLtiWonnes-"

ii", 
N , 

ue , % of a radi

0- hydroxyethylammoni11, Such as stearcylamin- ProPYIdinlethyl- 
um di -H pbosph,, t, ( C. tjori, Sj, j - I

Of the Products described in Brit * 819, 451 ( C.1 54, 1039(id) toPref- rablY 30- 5% solids. The
85% conversion m above Polymeri= tiao can be carried to
by using . C_ " it . at a total dose of Lff)-2M X I()- . 

s equ. v. and takes place at 0- 15- The dose
rate ' 5 immaterial. Hydrolysis of the Product giv es a kighly14, 03- r1sinant poWvinyl aje.) which is useful as a th . , agent Or a PrOle" M Miloid. % ganfr- d L:; 

rín K¡¡, 
K -w F. jii and
Ltd.). - 

Yn ii MI, 7T U. S. 3, 
t 096,298. ( CI. 260- 24. 4;). My 2. 1963, Appi. Mar. 249, M59; 2
Ipp. 

Is. 1. MUe,` , 7, - : . 

íwá h , 
p., , F ' 0riel, uP.,ti- 11`— 

y Pill... 
N C~ ii. 

n k w.5 ffl%. 0,~ 

ft" 
11, 1114~ 00"` 

lo. to dtlhi. ¡t. 
F. S. Stelvart
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ZOZ9

PT' ; P L* 0- 1"" ( t- U. S. 3 129, Igo ( Cl. 2VIT"_ 
Tl - 

1- 32.6). Apr. 14, 1964, Appl. May 12. ly4il'" PIP. M. 

IY( vinyl ale.) plxs( ji,,,d with ., it. xy ted fjttyZ'11y'=

d9' produces filMS that Withstand high terlps. 
during beat sealing and exhibit good clarity. Thu,, into a
Pressure rCaCI11 was charged 100 parts of Ix, ly( vo,yi a],.) ( 1). having a viscolity of 30 ' h) 
vinyl acetate) in tile

fOP 
repre1eoting qR, Ar" Iyx, d oI, 

I of a fine Powder 95`, by wt. ofhiell P - sed through 140 mesh. Then 11 Part., N-diethan. 1- 
b. tit. ted steararnicic alkoxylated with 20 mol" ethylene oxide

was added to I MOIe of the amide and approx. 1. 3 parts 26% aq. I'M40H. With agitation at7O- 5- C.. 36I11, ts, thyl, n, lilie.. 

3202

Mr-%_U! a!"- POl" nYl 814311101 Mycenn r. j,., 
ki. Sahara T,  t,, - Janji Ukida, and Masakazu Matsu- 

moto( Kurashilia RayonCo., Okayama, Japan). J. PoljonerSci. 
Pt. A 20). = 7- 47( 1964). Free -radical polyrni,,ation of
vinyl formate at temps. near - 78o gave poly( vinyl fot,) (1) 
of high syndiOtacticitY; at 60*, the polymer was, completelyolol-ph I was converted to syndiotactic Poly(vinyl ale.) 11). 1311th atactic and sYndiotactic 11 can be crystd. by beat
t"` ltment- Vinyl 1" t -Bu ether polymerized by Lewis acids at

50* lir - 78* gave isotaCtic PolY( virY1 IM -13O ether) ( 111), 
which could be cleaved to the poorly crystallizable highly iso- tactu, 11. it is sus
mfA. H -bonds whi P"` ed that the '- It' P- yroer contains int. - ch inhi' it crysto. flotaCtic I wall Prepl. by
k mylatino of isotactic 11. In cryst. isotactic 14 the main chain
is in the shape Of a 31 helix, while in tryst. syndiotactic 1. the
main chain is zigxag. Atactic I cannot be appreciably crystd. 
The mlation between twticitY on, the one hand and crystallinity
and crystallizability on the other, which varies from Polymer 0
polymer, is discussed for 1, Ill, 1U, Poly( vinyl acetate) ( IV) and
poly( vinyl trifluoroacetale) ( V). IV and V of known tacticiti,, 
were Preild. from syndiotactic I and i5otactic Ull via known re- 
actions; alactic IN and V were prepd directly from the monomers. 
The infrared spectra and x- ray piLt * of all POIY-- are dis- 
clawed  their Preparative interreiattZmn5s. William A. Saarts

16180

COntMuqY&__hY,dMjFM. t p* l`n-,-,L-Z- -. M.t
cf. CA 57, 168576. A- iftAl- ssy 1964( 9). 6- 8

ps"" ney- MWMI to Mw. 
11) was delefon' d " d th i i

wu-, V, k Z,-r fi  N, i, ,. - ly ailp. l,' 

F , 
hawfrow h. 4

N-44ft-'"- P - S - d into th' re(` or tbrnngh th, 
a

liwr """" with .1 llozyle, whil-11 silriiv, d llo Mi011N. hho . f I Ill. .( I f I in " llowiliow ' Irvii.r. Tint.., o -king o'-, ry . ..... I for'" by. I see - Pa " y5is " I I ` ' he ` e" t" r w4ts 4 2 tulle type with
ralill cylindrical cavities, connected along their length and with

2 parallel stirrers. The stirrers had inclined blades partially
penetrating the Other cavity and' rotating at a rate of 70- 200
r. p. m. in opposite directions, thus moving the reaction mixt. in
a translational and returning movement and cleaning the walls
of the reactor. The hydrolymte pawed from the reactor through
a worm conveyor into a centrifuge fro which 11 pasised for washzing and drying and the filtrate for" regeneration. Before the
beginning of the continuous process, the reactor was filled with
the NaOH soln. andheated to 40 , by means of a he ltiog j., It. 
The resulting 11 wns in tile form of white granules that did not
require bleaching. The dimensions of the granules decreased
with diln. of the soln. and even Powder could be obtainedChanges in the clm, , of I in the reactor from 15 to 25%, in th' 
reaction time from 10 to 40 min., in the conen. of NaOH f,.". 1. 80 to 4.( X)%, and in the rate of introduction of I fro. 2920 to
13, 000 g./ hr. did not greatly influence the degree of hydrolysis

but at 10 min a, ti t. 25% one, , m n of I

n the reactor. and a rate of introduction of I of 19 iiW g'. /hrIt ww 81. 7%. At 25% conen. of I in the eactor tl e degrm i
hydrOlysis wIts noticeably lower ( 81. 7- 98.7%), wnile at contra. Of 15- 21%, it was > 99. 2% and good spinnable 11 was obtained
in a yield of 0. 4 kC./ hr. M. Kali= 



Maximum conversi=&- In-acct&U= Uo of- poly viuyl-- t, holI
wii F̀r_a_l_dvhjj containin-, sulfonic- acid groups. lchirto &, ku- 
rad 'i( I' oi,.- K t.,, and Y- u- 

hi! o Onou— K b.. ihi Kagok. 21( 233), 561- 0964). poly. 
vinyl ale.) was amralized with aldvhyde sulfonic acids, such as

suffobutyraldchyde, o- sulfobenzaltichyde, Or 2, 4-.disulfo 

br- Aldchyde, in soln. The max. conversions am gencr, illy
much less than the cited. ioalue% obtained by using Flory' s the,,ry, 

CA 33, 623fis). and are dependent on the steric configurations of
the polymer and the comims. of the reaction mixt. Steric hin- 
drance and ( or) electrostatic effects are apparently caused by
acctals introduced into the polymer chains. Statistical initcris. 

am given for max. conver-sions. Eiichi Warta

16187

an", 

d. " red C,%,Utich

G,,. 1. 178. 593 ( Cl, C QlAf), Scpt. 24. HN; i, Appl. D- 15. W61; 

2 pp. Modified poly( vinyl ales.) ( 1) are prepit. by snpon. of a
vinyl ester, mixt, enotg. a cyclic carbonate, e. g.. 5-methylenc- 4. 4- 
d4lkyl- t. 3- dioxalart-2- one. For example, . 1 mixt. 4
acetate 2375, 5- methylene4. 4- dimethyl- 1. 3-dioxalan- 2-- ne 125, 
and azodiisobutyrmitrile 2. 5 parts by wt. was added to 3(K* 
parts by wt. 0. 17% aq. poly( vinyl ale.) ( K value 60). The
stiffed mixt. was heated 3 hirs. at 65* and 1- 2 hrs. at 02* until
refluxing stopped, and the polymer obtained ( 11) was filtered, 
washed with 1110, and dried at 40*. 11 ( 600 pwts by wt.) was e; 
dissolved in 700 parts by wt. MeOH, 420 parts by wt. methanolic
NaOMe was added during 2 lurs., and the mixt. was held 5 furs. 

hed with MeOH and dried

191

4& 17

ppljCiioy alcohol) for fiber produtctimll- Zaklady Chemiczne- 
t,%vpcciiii( by, tairaTokarzewska jadwigalablonska, Halina

Pietkiewicz, and Jan Mitus). Pot. 7, 799, Dec. 6, 1963, Appl. 

Feb * 27 1962; 3 pp. Linear poly( vinyl acetate ( 1) is obtained
by the r ethocl described. Thus, too parts by wt. vinyl acetate

99% purity and contit. aldchydes and AcOlf in anits. of
0.() I%) was introduced into 36. 3 parts pure McOH and 0. 15

part 2, 2' zobis( 2- niethylpmpitinitrile) ( 11). Tlicamt- ofmcOH

used in the polymerization process was 20- 30% by voll. The
amts. of 11 ( 0.() 5- 0. 15%) depended on the reaction temp., which
may bevaried within the range 50- 60*. Thesuln. was refluxed at

the b. p., an(' the degree of monomer condensation was controlled -, 
Polym . tion wascaffied out in an inert gas ( Nor CO2). When

ertz. 

condensation was 55% complete, the mixt. was introduced into
the rectifying column. and the unused vinyl acetate wa.% removed
in a continuous process by azectropic distn. with NjcOH to obtain
a st,in. crintg. 1% monomer. Condensation should be ; 55VI, 
because otherwise a linc stmetule of the POlYm will not be
obtained , A polymer contg. < 1% of monomec and having a
polymerization degree of 1740 ' as Obtained in MeOH win. The
changes in polymerization temp. and amt. of If (within the above
mentioned ranges) make it possible to obtain polymers having
polymerization degrees of 1200- 2400 anti a lioear structure. 

Next, 10 parts by wt. of I per 90 part, of McOH ( I was al.w , usedOHin conco 1 10- 20%) was mixed with 0. 93 part of a 45%  
win. per too parts of McOH soln. of I (NaOH was used in amts - 
of 0. 1- 0. 2 mote within reference to acetate). 

9ation. was

carried out with stining at 35* for 12 min. 
ale.) obtained was centrifuged. washed with
A wlj'jjc` pZw& r ( bulk d. 0. 3) was obtained, and the degree of
hydrolysis was 99. 5%. In another caw, 3 1. of McOH soln.- of
1 ( 20 parts I per 80 parts MeOH) was sapond. in 2 stages in a
Wertier- I' lleide er mixer. The Ist stage was car ied out at 17* 
for 40 min., and 0. 02 malt of a 45% saln. of NaOH per I mote of

1) was used. Next, another 0. 18 mole of NaOH solo. was
added, and this 2nd stage of saPon. was camied out at 35* for 20
min. Small flakes of poly( vinyl ale.) were obtained, washed with
Me0fl. aDildried. The degree of condensation was 99. 5%. 

Karol Butkiewicz
at this temp. The product was was
at 40* to give 1, sapoo. no. 53, and viscosity 24 ep. in 40% art. 
win. I are uscful as pratective colloids in emulsion polymeri- 
zation. and the presence of su, little as 3% 1 pemoits the prepn. of - Stereomgular- poly(YiuTl,- itah0l)- Clifford A. Neros anti

Secger-( to- U. S. 3, 141. 003homogeneous polymer mixts. without the use of othir emulsifying Nclgon V D arriiiii rl fflkali Co.). 1960i 5 The
agents. 

F. N. Standen

fi
vinyl alcohol) Monsanto Co. ( by Roland J. Kern). 

1. 1964; U.S. Appl. Aug. 13, 1062; 22 pp. 

Cl. 200- 2. 5), July 14, 1964, Appl. May 26. pp. 

comfor. consists essentially of a soln. of H, 0 contg. 2 - 20'; c sterco- 
regular poly(vinyl ale.) ( 1) which is insul. in HiO at too *C- 1

Dil. acid tyrfrolysis of poly( vinyl alkyl ethers) ( 1) gave poly( vinylI must contain tertiary C- 6 alkyl groups. or benzyl a was prepd. by polymerizing a vinyl chloro- or vinyl fluoroacetatein the presence of 0. 0t- 1% of a peroxide catalyst at 25- 80o, hy- 
radicals, or substituted benzyl radicals. Thus, 1. 5 g. poly( vinYl timlyzing, and neutralizing the resultant I which is insol. in boil- For
tert-Bu ether) ( 111) was dissolved in 25 mi. iso- BuOH, and the

3 mi. isa Bu0lI- HCl- Hi0
ing HIO and most solvents or combinations of solvents. 
example, a 517v mixt. of I and H, 0 is agitated for 30 min., trans - soln. boiled. After the acidn. of

1: 1: 1 by " I.). the mixt. was boiled for an addni. 5 rrin., then ferred to a pressurized vessel, and heated to 250* F. under 15 lb./ may beThis
allowed to cool and the U recovered. A blend of equal wts. III . 

iso -But ether) ( IV) similarly treated gave II and
in. 2 for 30 min. I completely dissolved. soln. 

cooled to 85- 110* C. The I min. is cast on a glass plate and
and poly(vinyl

unchanged IV. II are stemospecilic if the starting polymer was allowed to dry 48 hirs. at 73* C. and a relative humidity ( R. H.) offor 3
steminspecific. Lewis J. Young 50%. The film is stripped from the plate and contitioned

days at 73' C. and a R. H. of 50%. The film when tested had a
tensile strength of I X 101- 1. 2 X 104 lb./ in. 2 and a tensile modu- 
lus of 316, 700, 5 X 10- lb./ m. 2 James R. Jones

Polystyrene. N. S. TsvetkovandE. S. Beletskaya. U. S. S. R. 
162, 966, May 27, 1964, Appl. Apr. 13, 1963. Polystyrene of in- 
cmased mol. wt. is prepd. by mass ., suspension polymerization
of styrene at 65- 80* in the presence of polymeric veroxides of

8440

3231
Karol Butkieicz

ditsty— - Co,..'Ttd. li Of

B'r i 433 . 
4Appl. 11- n-iiA, 

10:5,1; 4 p p. ( viriyl al- hol) ( 1) ;-, Pd, by i, Puti- 

fied by a 4- stcp P oc, s, rhq, I is
Horn the McOirl in a centrifuge. and dissolved in H2O. and
dual' UtOH tent1= 46bW tower t %= 

rbert B. Rickert

L T dicarboxylic acids, e. g. wbwic acid, at initiatmn;. From
Byal. lzobret. i Tovarnytih Znakm 1964( it), 48. MHCL

Continuo3ks, Vshiza Isc" , org nic,_ PO ea. f- 11 _ 

W. fFFFt!_ iie C no'_

Ra. (
by Eduard

Schwarz, Rupprecht Fritzweiler, and Hans Wimmer). Get. 

1, 16a, 641 ( Cl. C 08f), Apr. 23, 1964, Appl. Dee. 30. 1950; 4 pp. 
After completion of polymerization. the cirude, mixt. is fed by
means of a heated gear pump via a perfol'ated disk Or OOZZICS into
a chamber where it is mixed with hot water entering at right
angles to the direction of flow at a pressure, of 5- 30 atm. The
mist. is fed into a conical, fluted emulsifier rotating at 2HOU r.p. m. 
and more H*O is added. The mixt. then passes to a selim. vessel

arranged so that good phase wisn. is obtained. Francis W. Wood
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Pz2i, j!, roylpn I cqtK
Societe A ...... " Veme

Romania, Ministry of Petroleum and
kt7eir

ms? lut
y a I. Fr. 1, 336.756 ( Cf. cl ic. 1 lndti, ftyA( y Al- nd- L. p. and Maria. Opri.). 

C o8f), Sept. 6. 1963. Appl. July IS. 7 pp. A encthod Fr. 1. 334, 037 ( Cf. C 08f), Aug. 2. ti)(33. Appl. Aug. 7. 1962: 4
is described for making p,, Iy( vinvi aic.) m%ios. pla, timwls. aild pp. I
serni- imi, inxi products ulsol. in H-0 at NlY( linviall ), be btw c,[ b, a!,, 
of esterification ve sup - 1. is fre.ited with iq. furfural ki
citt. ly. cd with - d. HCI or H -SO anti thcei drierl in air at
For each 1% less than couiplete esteriticati, in or III g

re, V"" ow

forfur. 1 and 5 g. of acid is ., Idcd per 1410 it. if p, -I,(, i - I a1c I ""
W'l-were- ' i"" I a "' wwwwu

and 12. 5 g. HID is used per 111 9. if ahleh" Ic. Whe" illed io paw" W. Ls Itie" 171 or bk* 

treat a plastisol, the 1420 and acut mplact, ; 1 1 cqml a" It. of - 1- Ma0 5" 4\. A 'tff. - 'Refisining wall " n was t, . . to

mut. 
coLV* r* 1ion.,iiwT6v4 h.  a

fourfural. ILN 19. acid, st 12:50 g. H-0 - te - dFh',more R Phillipx 
c" 

V ate Do v irmy John IN. 5663
M. 1- It" 1- 1. 1. LPMMUI. 3, 106, 543 Paul P. Birnbaum

I , tC 11, 15. 5), Clet. K, 11163. Appl. Apr. 12L IWA); 3 pp. Hy- P ' F Icoholl. A. F. Nikole,, S. N. Ushakliv. L. P. V.4 _ V., dr vc ' 11vLatil p,. I%( vinyl Ac.) I is uscti in plasticize untreated fi - c i *4a, and E. V. Lebedev.. U. S. S. R. 157, 106, Sept. 
I. Filtils caM f - iii the resulting cinuires. retain their high 25, 1963. Appl. June 15, 1962. Pe4y( vinyl ale.) is pmpd. byllcxibiiit, 1- brittleness, anti g - I el- gition over a wide ammolysis Of Poly( villy, acetate) with monot,thanolamine ( 1). 

4 - latwe I iditics. An Ikylene - idr, preferably To accelerate the process, an excess amt. of I is used. From
ell,% Iclic oxitle, rvacts with an all. - 1n. of I to finIthice hydroxy- Byul. Izobret. i Tniaritykh Znakov 1063( 17). N. MDCL  
ctliOatcil 1. The mstilting ctunpri.. believed to cousist of Copolymers of vinyl alcohol. & NT. Ushakov and E. F. 
hydr- ctliNlateif I t,-gether with ethylene glycok and poly- Panarin. U -S -S -R. 157, 10S, Sept. 25, 1963, Appl. Apr. 23, 

livicne gli- Is. isused t, i plasticize untreated land may itself 1962. In the prepti. of erpolymer, of vinyl ale. with hydrazides
he 1- 1 as - lf-plaxticircd imIdified 1. The reaction may be of unsatri. carboXYlic 2cidn ( 1). copolymers, of complex vinyl
carried (, ut- cr a wide range ( if temp%. (I0--IsA)*) and pressums esterswithestersof larehinited withaneilmssof N2H,. H2O. 

rite fitial cf, iiipn. contains 5--50r, bv wt. of them. FromByzd- lzobrei. iT'MamykhZnakmlg63( 17), 65. MDCL
co binexi ethykne - id, haed on the wt. of I used. The films  Graft copolymers. Z. A, RogovinandR. M. Livshits. U. S.- 
gave gokid result.% uhcn u, c4i to package the detergent Tide S. R. 157, 108. Sept. 25. 1063, Appl. Dec. 2,2, 19131. The above
upoet e, p,-,,, to tn,..,, f 0 and heouiditv. 

Copolymers are obtained by polymerization of H20 -sol. vinyl
Mark Pluinguian monomers in the Presence of a polymer having groups with . 

310.5 ducing properties ( CHO, NH., C: O) and oxidizing agents. In. 
D X . 0 1 vin nt alcottiou. E. N. Rustovskii and L. order to widert the choice of oxidiz- ing agents, compils. of V( V) INCKE. WMP2112 IV 'r'11734M, 1921 4( IN.3). A sampictim used. From Bysd. Isobmi. i I ruamykh Znakov 1963( 17). 66. 

of o. t)&qfi g. 98-11; polly( viuyl ale.) as li- tetl irill, 0.5 g. C. H, 
in dry pyridim, at I t7' for 5. 5 firs. or until evolution of H ceased. 

M DCL

tfnd r thirse cmtclitimex dch yd,. tin -., p- eticall, complete. 
FI mrartcc Williams Beers ' 6947

Cobalt catallysts for preparing gyndiotactic 1. 2- fiGlybutadiene. vinyl- sc, tate) of various t" ticities, ri- 
Erimanno Susa ( Sm. Mont- tim, Ntwara, Italy). J. Polymer jt,_ j j i Uki a; and MasalZaiiY M. bum WTKu ahiki
Sci. Pt. C 1963( 4), 399- 4111. Stercospecific. polynicrization Rayon Co., Okayama, Japan). J . Pay." & i. Pt. B 1( 12). 
of butadiene ( 1) with catalyst contg. trialkvLiturninum ( 11) -, a 687- 91( 1963). The initial hydrolysis rate curist., K% at 30o of
loiilt. of 11 and dialkylaluminum hulide and nims. a I derivs. poly( vinyl ucetate) ( 1) of various tacticities was: isotactic I
of Co and other metals ( if GrItup Vill was ( Iblailicd. Highlv 0. 07, stereciblock 1 0. 13, conventional and syndiotactic 1 0.07
pure syndiotactic 1, 2 -poly -1, and 1, 4- - poly -f were pirepil. The motle/ l./ min. The rate of hydrolysis was relatively inu&nsitivi 
reaction conditions directing the pol) mcrizati4, o in one or in the to. the tacturity of the polymer  compared with the rate of hy- 
other stemoistoneric polymer were compared. Results of x- ray
auialysis and infrared sp trosceppy are reported. These expts. droly3is of poly( vinyl tal). The effect of the tactic structure

confirm the exceptional selectivity of Co catalysts in obtaining on the rate becomes noticeable only when isotactic sequences
stemoisomeric polymers of 1. Myra T. Willard

longer than some crit. length.% am present in I samples. 

I , I
John H. Dittenar

coho Shumalke Momit- hi, Heiroci

Y' n. n-ev, Sano, Utami N oncenura, Hiroyuki Tatink-orn. aod
YOZO Chatani ( Univ. Osaka. Japan). J. Poly- Sci. 62( 174), 

Schotten- Ijamenami estertfication of poi LPln
S- 7SSI( 190) The title was pmpd. by debeozyla- Y _ yl alcohol). 1. 

tion of isoractic poly(vinyl beturyl ether) ( 11). CH2: CHOCH?Ph ' o- 

wias p rified by dism. from 1. 03H., and polymerized with BF3 at not. Chem. 72, 174- 82( 1964)( in English). The Schotten- Bau- 

78* 1n n- lieptane-MePh mixt. ' rhe MeTCO- insol. fir-, tiiin was mann method for the esterification of poly(vinyl ale.) ( 1) by
repptd. from McPh and MeOH to give U. A quant. yield of I cinnamoyl chloride ( 11) is disetissed in the light of its maction
was obtained when II was treated with HBr in McPh at room mechanism and the use of various org. solvents, alkali", and
temp. I was considered to be isotactic since the infrared spectra detergents. U, dissolved in a mixt. of PhMe and MeCOEt, is
of I and atactic poly( vinvi aci tatc) differ in various detailett
features, and since the parent polymer of I wats, confirmed by
x- ray diffraction to possess an isotactic structum. The mol. 

gcme. t of I is discussed. A. F- ItIm

gw 
0- polyulgizqtjon 91

rTrt lk, 1. 10 J 
S- ecin. Cl- No. 3, 63- 81( 1961). Th dl,4 uti 14628

d i' t I F_ - ]. x  ., 1tcut QL P - 1- u- " Pap N R or KOH at low temp. toin utliEl:widutioit. . 1, p ' 20
a IF"P 1c. 1u, .,. T I jg, lp I , Zuitcl added to the aq, mist. of I and - 

unsuid, td. During tfil, miml 1 5 1,- - if caltw". Id, t1j, yield poy( vinyl cinuarnate), which is dissolved in the org. layer. 
ildi tblt ZZA94971 Weak alkalies have no effect, suggesting that the ionitation of the

3110
OH groups of I plays an important role in the esterification. The
addn. of surface- active agents lowers the yield since the esteri- 

hr.. N~ 11sppoorrisWit fication of semi -esterified I in the later stages of the reaction
the caswe- of-It - T- aV717rl ofhighmT, I k - HT.'I"TMff. proceeds in the org. solvent layer and the detergents aid only in

l Iy( vijjvI ; tatc) was dod. from the iolrinsic viscosity III] by the hydrolysis of the chloride. U. Ibid. 183- 90. A reaction
the equaii,,,, Jill - 1. 76 X If) I + where Af is the -- L ' mechanistra for the Scotten- Baurnarin esterification of I to poly - 

TI a'. - calcii. from the formula ( vinyl cinnamatc) is proposed and the apparewt i tints energywt. " D. P. of poly( vi" , 'lale.) was act - 

Inj - (- 004779 1- 0. 0102n, iscalcd. a 10. 4kcaJ./ mole. G. V. Aseff

where  = acetate conictid expre%sed its fraction of unity. M_ 
voi, then converted It, av, D. V, by - inif the relation D. li_ - 

l2t,,). Alk. and avidic alcoltolvscs write Imoh carried out
jo auhyd. MeOlf, in the limsciall, I NaLYII and HSO.. respi. 

E. Wieckowski
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Sl 11!' .. ' coholLfibem. Kura iki Rayon co,, 
Pol ( vinyl -.alcohol Mitsubishi Chemical Industries Co., Lt, l bI y Akio Nlitumura,- Kenji Akabanc, Norimoto Kawai. Ltd`? l,y'&- izo Ok.unura and Toshinobu Higashimura). Japan. Osamu Morimoto, Nacx) Ashikaga, and Kenichi Tanabe). 

7130(' 63). May 27, Appl. Jan. 14, 1961; 1 p. Poly( vinyl . 1c.) Japan. 912(* 64), Feb. 3, Appl. ] an. 27, 1061; 6 pp. P, 6( UuA4is prcpd. from puly( vinyl lert-butyll ether) ( 1) by cleavage of tile
ether linkage by a It halide. The reaction takes place in soln. a I the resulting poly( vi. yi . 1,) 1700
or in a swollen state of 1. Thus, a mixt. of 30 parts vinyl Jeri- on the ay.) is dissllved in HO with 3. 0% 4, 5.dihydroxyimida- 
Bu ether ( 11) and 70 parts n. C, H,, was cooled to — 78*. After zoline The soln. is spun into NaIS04 soln. ( 420 g./ I.) kept at
thearldn. of BF,.Et, 0( 0. 07 inillimoic for 11), the milt- wasstio' ed 45* tiie fibers am stretched 1007e by use of rollers, dried, then
for 00 min. in the absence of air. 1 ( 5 11.) thus obtained * as dis, streiched to their max. length with heating at 240 5 ., and

solved in 40 cc. Cf( Cla. After the addn. of 10 ce. AcCH, anhyd- heated in 245" air with 15% shrinkage to give fibers F 10. 5 g./ 
HBr was introduced for 10 min. at Oo and tile mixt. was let denier tenacity and 12. 5% elongation. softening at 1220' in H O. 
stand for I hr. A solid product ( 2. 1 it.) was obtained. It waa The use of cyclic ethylenethiourea, cyclic propylencthiourea, 
sot. in hot water and insol. in acetone; its intrinsic viscosity in cyclic ethylencurea, and thiourea instead of 4. 5-dihydroxy- H2O at.10' was 0. 91-- Yo Miyagi inaidaxoline also gave similar pro, lucts. Hiroshii Lta. k. 
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19;56 13505
2203

onigfied.VU2 uct fr. 01 m ring WaSs continued for 2 brs. at 0* and the mist. heated fjFc  I J 3hrs. at2S*. Ile ppt. (IV) was washed free ofacid, treatedsh _ M_+ -UH to , kd! 
sa ;,

p
ushl; oosh n ats. 

a . rSh
Chemical Iud trieS CO-)- Japan. 6893(' 54). Oct. Z3. with aq. --' aOH to neutralize acids, and dried, The pale- 
pol, iuyj acer3te of mol. wt 2800 ( 50 g.) in 450 g. 90% YcIlow rowd. IV recovered was Particularly suitable for the

teOH and IC,01 g. b xane was xpod. at 40* with 1- 16 ff. mlnuf. of lacq s. Heating IV at 140a caused almost no
i0y, ale ' 4nge in color and no sinterisig. whereas a condensationC. OH to give , white powder coats. 83% 1301 ' 

cl! 

K. KAtsuta PrO' llict prepd. in the abs;cnee of III and tested Similarly
5086

sale a mOlttn. brown glassy mass after I hr. of heat -treat- 
ment. A product obtained by condensing poly( vinyl a,, 

Sland, d drying method of a high polymer. 1. Ilia- tatc),240 in MeOH 360 with 1184 in rise ismsence of coned. 
toricad, standard method, and apparatus. Hiroshi Miyabe H-SO4 12 and ( 2tO)2CHCHACH2CH( OEt 2 ( Y) 0. 12 part
and Vasusbi Yano, ( Waseda Univ., Tokyo). Chem. High mixe with a softener, e. g. di -Bu phthalate, gave a light - 
Polymers ( Japan) 11, 455 -9( 1954). - Drying methods of and hea" table joil useful as interlaYer in the manuf. of
high polynners Proposed by several authors are sum= rized. wfety. glass. Salicylaidehyde_ v-, -. Or P- nitrobenralde- 
For the purpise of studying the Standard drying method. 43*dc, 3- 1 itrO-4- methYlthiob zitldeb de, 4- thimyanobenz- 
a drier is constructed which consists of a spring balance aldchyde, 4--iriethylthiolsenzaldehyde, P- methylthiopropion- 
in a oil bath, a vapor trap. a Hs,504 reservoir, and a vacuum aidehydei' A thylthiobutymldehyde, a4biophersecarbox- 
pump. The te p. of the Spring is kept c- st. by a water afdehyde ditthyl acetal, piperidinoamtaldehyde, " usino- 

jisclset. 11 D I' rroce a 1111-i-111LAIR- 11-AulMs l"` carb`u`aldeh* rIe Ot nthissPhenecarboxiddehyde can be
njere

o&'

nges in ". and water- used instead of )[11 :; r V. Ger. 906. 754 ( Fritz Winkler andheat-trea;;; en
drying ( to-' mm. Hg) am Hans J. Handj' sorpro'na ty due to vacuu tts- same assignee), Mar. 18, 1954. Light - 

measured from 150* down to room temp. for 3 kinds of poly- and heat table cbndensation products from I or it, dri,,. 
vinyl ale., i.e., unpurified polyvinyl acetal fib r ( 1). poly- and aliphatic aldthydes can also be obtained by adding sub - vinyl ale. fiber ( U). and purified polyvinyl ale. fib. The stituted aIdthydes to the finished acetals. Thus, a soin. of
wt. deemase of 11 is larger than that of 1. The results are ' Iitrobenzaldehyde I in MeOH 40 was dropped with agi- 
considered in connection with the second -order transition tation into a Suspension of PnIY(, inylbutymi) 100 in watu
temp- Eiichi ' Wada 400P ts- The product was a white Powder stable on heat- 

i- gfor2hrS;.. tl35-.. '. - G. Stargard
9785 Formals of pq; rvjnA akohol) cUjjjai. K ce4j raiicPja

Pol vin & I John E. Bristol and Walton B '
cusleU- sn- o = kjGSet kj?. Maje9AWU tingo Zoe- 

1OVi7a nour, & Co.). U.S. 2
belti., inventaS), G; i, i 1, 144, Sept 24 1953 ( Cl, 39j, 

Taft . 74U_o t de Net 734 25). The prepn. of the above by tresiing' Ac-contg. poly - 048, Feb. 7. 1956. A continuous suethod of produang a ( vinyl ales.) with HCHO in the Presence of acids is improvedsubst,suti. fly completely hydrolyzed P' sly(vi" O" ale-) ( 11 by use ofia mixt. of dil. HO and glacial AcOVI ( 1) capableconsists of feeding a soln. of POIY( vinyl zcet 10) ( U) " of dissoirug poly( 4inyl a1c.) or its Ac-contg. derivs. The
JejeOff into a heated vessel touts. 0. 2- 0. 5% McoNn' So a' conterst of Ac radicals in the formals is raised by increasingto maintain unreacted 11 at 0. 2- 0-57o, distg. off most Of ths t
meoAc formed, and sepg. I as a 25% slurry- J. T. B. be amt. of I in the acid mixt. and decreased by increasing

P41AP &
alcogh;)

Mset-
o Yoshioka, ' t . 1. ( to Nippot the Rel. Thus, POIY( Viryl OIC-) ( 11) 1000, Saposs. no. 127, 

SYM c dustries Co.). Japan. . 44,(', 4) was mixed with 1400, 36% HCI 140 and 40% HCHO 1000 - 
t. te g. The mixt. contained about 7/ o HCI and about 40% Dec. 21 . Sspon. of an emulsion Of POlY( vbIyI a" AcOH based on the aq Phase. The mixt. wa,, graduallywith mineral acid is effected by adding 5- 10% of a water"' Ic. g M,, C(] heated to 65* and the reaction completed after 2 lus. Thesolvent, such as MeOR Or a Partly Sol- solvent, K. Kitastis fisse flocculent product isolated by pptn. with wate,, con- 

sisted of Poly(vinyl acetai) ( M) 79.6, Polyl(vinyl acetate) 
IV) 11. 7, and 31* 9. 7oo. Similarly. sun acetal contg. 131

Poly( vinq 4co;h
13504

11 4 ".-
o

87-8, N 2-2, and H 10. 0% was obtained by dissolving ] I
c (

Sapon no. 150) 100 in a mixt. of water 410 and 160, adding
ru nsiM% HCI 600 and 40%- HCHO 125 kg.. and heating theWerner Starck, inventor). Ger. 874, 664, Apr. 27, 1953 mist. for 2 hm- at 85*, . . G. Stsurgard

Cl. 39c, 2561M Aq. emulsions of poly(vinyl eStn,) or c, ' Farb erke Hoechst A. -G. vorra. 
Polymers of vinyl esters are sapond. with a small amt. of art 11994 "u ""!'

I- 

inorg. acid in the Presence of a low -boiling a1c. ( McOH or 895, 980, Nov. Bruning (Hans J. Huhn, inventor). Ger. 

vinyl ester) beads. obtained by polymerization of vinylEtOH) and possibly of substances, such as aldehydes, ca
9, 1953 ( Cl. 39c, 25o,). Fearl- shaped poly- 

pable of reacting with the OH radicals of the poly( vinyl alc,). esters ( 1) in the presence of poly(vinyl ale.) ( i][) as a disp,,,_ The carboxylic esters formed as a by-product am constantly ing agent are, after removal of unpolymerized I, Sap.. d. remov d by dist- to give Salm. of pely(, iryl ak) ( 1) or its with org. or inorg. acids in an aq. suspension in the pres- water-sol. deri". Thus, a glass vessel equipped with a frac. ea of isles- The carboxylic esters formed as, b utionation column was filled with 400 g. of a 50% po
we

y -prod cts

acetate) emuWoss prepd. with a 5% 1 Salo. as an crani ( viayl are si'multan" Ously stripped Off. Thus, 1000 Its. AcOCH:- o% ins CH* coots. 35o C. ,- toltJoYl peroxide was added in 1, 5 bus. 
agent. A mixt. of 100 g. MeOH and 8 g. coned. HtSO,'- a3 with agitation to . mist. of 1000 1. distd. HO, 4 Its. highlyadded with stirring and the mixt. heated with agitation at viscous II, and 2. 5 Its. AcsO heated to 70*. The polymer - 85 -90*. AcOAre ( 13) began to distil off after about 2 hrC ization was completed in about 2. 5 lans. Uareacted moo, and the emulsion gradually changed to a clear Sol, Aft, me,rs were removed by steams distn. The residue was dild. 
10 Isrs., a 9-00 g. distillate composed of 75% If and 259c with 1000 1. distd. H20, mixed with 30 its. H2SO,, dissolved
MeOH was recovered. The dista. was continued for I hr in 1000 its. _MeOH, and refluxed until the sapond. poly - without fractionation. A - pale -yellow, clear I sain. 

myl acetate) was sot. in the sss atcs- Meojf mixt. ( abouttrained. Itw mitable. aft dila.- ith t, asauem Zhrsj. The AeOMe forined was slowly removed by dista. sifying agent in the marsuf. of POIY( viuyl acetate) emulsio After about 5 hS. the sapon, was 99% complete. Excess0. 

16- and heat-stabl ngensation groducts; " I" N PISstic loom. picker from poly( vinyl alcohol) and a metalLi Ist r; 
Stargard MtOli was then removed by distn. G. Stargarde co

arar flctste stearate. John. W. BaYulsll ( to Armstrong Cork Co.). IM - 
a M , - U. varts, . 

cc" rtintus K, g -ting (Hans J. Hahn and Fritz Winkler. in U. S. 2, 750, 348, June 12, 1956. Serviceable loom Pickensventors). 

Get. 888M8, Aug. 27, 1953 ( Cl. 39c, 25,,,) which a -e unaffected by normal service conditions of temp., Poly( vinyl ale.) ( 1) oir its derivs, am condensed with 21 humidity, and Sihock- arv, molded from casupm- coats. poly- phatic aldehydes in the presence of a small amt. of a substi. (vinyl :. 11.) and a Zn Or alk- earth stesuate which have beentuted aldehyde corttg. R. functional radical, e. g. OH. xO, b-- tt*': - ith msSticsstion in air at 280- 340* F. prim to mold - S. or NRR'( R and R' - ff or alkyl); a heterocyclic stide. in,. - j-hu" Y'(,, i. yi al,,.) 100, TiO 5, and Mg steasnate 2hyde contg. N or S in the hetcrocyclic nucletts; or of., mi t pol

of such aldehydes to give light- and heat-stablu corulcrt. nj Parts 1% cye mixed for 0. 5 br. Water ( 50 Parts) was added
with continued mixin& and the mass allowed to Stand ov, 

tionproducts. Thus coned. HCI 66, butyraldehydc ( n) 63, night MYcer0l ( GO Parts) was mixed inand 3-H, NC*I-LCHO ( M) I part were added at 0* with d. after Stand - 

cation to 1000 Parts Of a 10% aq. I win. is, rtC. I. ' jing ov,: rnight, the mixt. was heat-treated, on a mill at 33() - 
The cooled mixt. was then pulverized
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to obtain a molding powder suitable for manuf. of loom Solution Of 0 7 7in T,,tsum Osugi. in yals U XAQapan. 91(' SS) l Feb. 17. apan. ppickers. If. N. Dy" 
Poly( vbiyl eaters). Farbenfabriken Baver A. -G. ( Max

e a, N yon

Poly( vinyl ale.) ( 20 g.) and 80 g. water were heated for 3
t -oOl in a metal container by passage of a 100- v. a. c. 

Cocnen and Karl Hamann, invcntors). Ger. 887. 1.23, mm, a
throughthemixt. The container was used as one electrode

a Aug. 20. 1953 ( CI. 39c, 217. 1). Diketenc( I) t- attiwithol" and the other electrode was located in the center of the con- 
contg. vinyl polymers, e. g. poly( vinyl al. 1( 11) or its panl) tainer. When external heating was used, 60 min. at 83* was
esterified, etherified or acct:2" 2enTMTrr ur upnud. copuly- 
mcirs from poly( vinyl acetate), poly( vinvi chitiride), or poly - required for complete soln. 

K. Kitsuta

Poly(yIQZUIWh" Kiyoshi Shibata, et al. ( to Mori- 
acrylic esters. gives acetoacctic esters of U suitable for the 010,1"7oT Japan. 1246(' SS), Feb. 24. Aaalc. sola. 100manuf. ofshaped articles. The: tuictioniscarriedoutinthe g. pol)JvinyI acetate) ( mol. wt. 15,000) 30 Parts was
presence of the usual solvents or sirelling agents, 3, ec]. 

e.g* ted with I/. of its equir. of 50% NaOH, sapond. by
CHtClI, CHCh, CC14, PliCl. 1, 2-0,C.H., Ilc CO, . 11cC Et, eating at 3 60*, and the ppt. filtered. The ppt. was letcyclohexanonc, or methylcyclol,exanone. Thus, 40 parts

b I was added with stfiTing to 40 puts of a soln . of a sapond. stand for 30 min. at room temp. in several vols. of ale. and0 1% of its - t . of NIaOH and the solo. drained off to give
80: 20 CHI: CHCl/ AcOCH: CHi copolymer ( OH con enr ZlXinyl a1c.) ( mol. vrt. 2500) of 99. 9 9% purity and coutg. 
about 3%) in 400 parts PhCl, heated to LOO - 20% ' the mat. 0. 1% XaOH. K. Kitsuta
boiled, I br., excess I and PhCl removed by dista, in cacao- 
and the residue kneaded with an equal ml. of McOH to
give 42 parts of acrumbly mass which hardened after drying. 

G. Situgard

Poly(vinyl acetals). Farbwerke Hoechst A. -G. vorm
Meister Lucius & Brilning ( Adolf Weihe and Fritz Herrlcin, 

c inventors). Ger. 891, 74S, Oct. 1, 1953 ( Cl. 39c, 254) 
Poly( vinyl acetals) with an improved water resistuce and a
high rate of acetalizatio i areobtained by acetalization of the
sapon. products of org. pdify(Ninyl esters) ( Ij or of copoly- 
mers of I and unstitti. carboxylic acids or their ters. The
materials are treated with aldehyde% or cyclic ketones in dil. 
min alixcidsat< 12*,* prel blyo-4*. Imribepreaceta- 

lized with anvin'stifficiesq. amt. of a higher,-raol. aldehyde or a
cycli!; ketone and -the a etarization can be completed with

d an excess of a lower -mol. aldehyde. Thus. 3. 2 1. 107c
methamolic NaOH was triturated with a homogenized mixt. of

4& kg. poly( vinyl acetate), k value 75, and 60 kg. _NfeOH
until the mist. became water -sol. Excess MeOH and AcO- 
Me formed as by-products were removed by centrifugation. 
The resulting poly( vinyl a1c.) ( 11) ivits, added with agitation
to 268 1. water. The II soln. was filtered, cooled to 0% 
treated with 15 kg. AcH. and cooled to 0*. Cooled lKo

HCI ( 50 kg.) was added with stirring aftir 0. 5 hr., the temp. 
of the mixt. being thus increased to 4- 5Q. The poly( vinyl
acetal) formed began to ppt. after approx. 1. 5 hrs. and agi- 
tation was continued for 2 hrs. The solid product was
filtered off, triturated repeateoly in 1. 5 hrs. with 500 1. 
water until it was free of acid, heated for 5 his. at 47J- 50* 

with 3001. 0.2% NH4011, isolated once more by ceatrifut- 
ing. and dried at 40* in an air stream. A loose, white

er ( rate of acetalization 82%) sol. in CeH4, AcOEt, WI

EtO'H mists. etc., was recovered. II can be similarly
acetalized with isobutymldehyde said AcH added succes- 

sively, or with cyclohexanone or methoxybutyraldehyde. A
90: 10 AcOCH: CH,/ Afe maleinate copolymur can be acetal. 
ized similarly with AcH. Ger. 904, 592, Feb. 22, 1954. 
More uniform and granular poly(vinyl acetals) are obtained
if the acet- heation mixts. are heated after completion of the
process at > 20*. Thus, poly(vinyl ale.) ( prepd. by sapon. 
of 258 kg. of a highly viscous poly(vinyl acetate) with 7 1. 
20% methanolic NaOH) was dissolved in 1480 1. water at
RO -90*. The soln. was filtered and the filtmte cooled at

9 0', triturated with 71 kg. cycIohexanone, and 360 kg 1817( 
HCI added after 15 min. The mixt. was maftitaiu; fori
hrs. at V with agitation and 97. 5 kg. AcH was added, result- 
inginatemp. riseto7*. The mixt. was cooled toV, held
I hr., and after another hr. heated 0. 5 hr. to 40* and agi- 

tated for I hr. at this temp., unreacted AcH being removel
by dism. The mixt. was dild. with 1200 1. water, cooled t4
15', and the pptd. fine-grained poly(vinyl acetal) worked uq
as specified above. G. Stargard

h Polymerization of vinyl esters in aqueous emulsions. 
Farbwerke Hoechst A. -G. vorm. Meister Lucius & Brilning
Werner Langbein and Werner Stuck, inventors). Get. 

894,450, Oct. 26, 1953 ( Cl. 39c, 25.). Pol merization of

vinyl esters in aq. media in the presence of pol4 inyl ale.) 
I) or its water -sol. deriv. by means of art oxidat.ion-reduc 

tion system contg. H102 and a Fe compd. gives polymers of a, 
high k value. Thus, 0. 165 part 40* 136. NaHSO, liquor " it
an amt' of Mohr' s salt sufficient to adjust the Fe content of

i the total mist. to 0. 003% was added to 25 parts of a 51 
poly( vinyl ale.) ln. ( viscosity about 100 centipoises, PH
6.3) which had been evamated at 60* to expel the 0 present. 
AcOCH: CH, ( 25 Parts) was added and 1. 5 parts I ,o HtO2
was gradually dmpptd in at the b.p. Heating the mM. for

13507

o. 5 br. llave a ro
emulsion, k val= llo. 

G. Si=~ 
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v!A. 51. 1957. 

127M. 
P lFin Clemens Boady and Kurt Reiser

Brit. 749,458, May 23, 1956. Polv- 15177
vi:.% 1  tcri uere ulcoluilyzed with low mot. %vt. aliphatic
u in , h  manner that the formed polyvinyl alcohol ( 1) A§ 4:

nus. dis; rs4s L- - 

rotppul. f. ra , ln. in the form of fine particles. 
a, -: Ie ( 41 kg. - vas dissolved in 41 k -g. McO H and 3 - 9. S_ -pt. 20., 1056 ( Cl. 41). ThL f. 11.,, iag subAauc- s - c

If OAr awl trmted with 6. 8 Ig. 10% methanolic uscd: !; vu g. vater, 300 -. JU% aq. poly( vinyl a1c.) soln.. 

ant 46 kg. high -broiling aliphatic hydrocarbon ( Riselta Oi I - g. Acll ( in _' U cc. tvater), 0. 2 g. Na formaldehydesul- 
3:j, conng. I lu g. stearic acid. After 1 hr. of mixing th; fOxYlate( in 50 cc. water). 650 g. vinyl amtate morsoiner, and2. 5 cc. 30 c H Oi (of which 2 cc. is dissolved in the monomer

3. 1n. wv neutralized with 195 val HUAe awl aftled and a:z addul. 0. 5 cc. is added with the first portion). The

sep. The upper oil 14yer Was dr;" offand the solid I water and poly( vinyt ale.) in a reaction vessel are swept out
from any retnaming ' Vvat and washed with several vvW H, heated t G5--70* with agitation, and the residual

ti.,u, of freshly diAd. 101veftt- 
U-11ij- C. York gas is allowed to escape. From a separate vessel, all of the

formaldehydle sulfoxylate and the AcH me added toad then
60 cc. of vinyl acetate mortorner is added along with 0. 5 m. 
of mddul. 30% H..O:. On continued hestting at 68, 70o for
30 --it) min.. the pressure reaches 0.8- 1 atm. to start the
rvacti, a. When the pressure stabilizes at 0.3 atm., the
reaction, is terminated by the acidn. of araother 60 cc. mtt 

143Z3
wet. Heating and observatzon of pressuar, are continued as
before. In this way all the monomer and H102 are added

4,
ed 2Xvinyl Itcho . John E. 0. MaYno, Henry over a period of 2 hrs., with a total reaction time of 7 hm. 

1p I "" to , myl Products Ltd.). On caliug, a dispersion is obtained of 60 poise viscosity. of
Brit. 766, 565, Jan. 23. 1957. Polv(vinyl esters), more ar :!%

Pj
44ds 151% poly(vinyl alc,)), 1. 8- 2 g diam. particles,, 

L- cxtrwDletelv hydrolyzed to poly(;, fnyl ale.) emulsions (cf. ' a - . 1. 2 The suspension is spread on a glass plate and
Brit. 655,734, C.A. 46, 3$ 10b). can be purified by the acldn. dried in air for 12 brs. to give a glossy, transparent film
pf ales. or ketones to ca -use pptn. of the polymer. If a which would not come off by rubbing with a wet brush. 
Fmall amt. 4 such org. solvent is added, a " crit. gel" is on prolonged iranaersion in - ter the film sepd. but re- 

med. Th, it is more manageable and may be extruded taiand its homogeneity. A similar dispemion mad in the
To eK_ z' solvent which ppts. the poly( vinyl akJ as a Qbse,= e of AcH and dried on a glass plate as a transparent

film sepd. by rubbing with a wet brush ar by prolongedhread. The product may even be obtained as a fine powder
by the : e of equal parts of emulsion and ac etone to give 2 immersion in water. In general, the improved . istance to

yper=,.. gel." This s extruded into acetone at a moist,-" was obtained by the presence of only 20- 30% AcH, 
tc,,. < M'. The wt. of solv,.ent used is 8 12 times that : based on the vinyl monomer at the beginning of the reaction. 
of t4c ;) lymer. but recovery p good. The purified poly- Simit- r results were obtained with film plasticized with 25% 
mer may ha e 3" residual acid. it is useful as an enral- on po ykvmy acetate)] of clibutyl plathalate. The poly- 
sifying agent for tlie further polymerization of vinvi acetate. vinyl a1c.), used as protective colloid, contained 38%. 

N1. M. Foote viayl acetate groups and had a vismsity of 25 centiltoises, 
lorsk HydFl . ktik Kv -el-- in55cAq. solzs. at20o. Mark Plutaguian

ft'774, 729, May 15. 1957. SecNorw. Em= roved polymeric suffould chlorides. BelaGaspar. 

85,6S3 ( C -A. 
M , 

John T. Barr - Brit. e76, 044, June 5. 1957. Polymeric sullonyl chlorides

im Baes, ( to Mon; I treated %rith dye -forming mmpds. in photographic colloial; pro, 

dftl
via I alcohol de toeunao: 

0
1 * I alcoholdfLojiu3s. 

0  
IS, I(j57. A I duct c,,Io- s which am fast to diffusion. Such sulfonyl chlo- 

lexa. c. 0. . . . , 9
0 Itlo= 0. . . . , 96,413, june

process is described for the prepa. of poly(vinyl ale.) derivs. rides orke made by introducing SO%CI groups into Polymerscontg. ester groups and carbox) lic, acid groups and, if die- I confg. recurring aromatic rings, such ass polystyrene ( 1). 2 ts by wt. Dow Resin PS -1 ( I of mol. wt. 6000) sired. OH groups. Titus, by ' estaing a 90111- Of 100

IP=
Gf ', 3",par

75% hydrolyzed PolY( viuYI acel to) and 135 parts a by vol. MeCHC12 (11) was added to 120 parts by' 
anhydride ( 1) in 1200 parts aulayd. di -Me formarMide for 2 vol. HO5OCI (M) during 2 hn. at 0* and stirred for 3 hn. toIn- The addn. of 700 parts by vol. hn. st $0. and poning into benzene pptd. a product, Sol. in I form a homogeneous so
water and mcOH and in & mixt. of 75 parts acetone and 25 of 11 pptd. a poly( styrenesuffonyl chloride) which was washedwas found that apPmx- 40% 3 times each with 250 parts by voll. 11. The nearly colorlessBy titratiou, it The solid residue was sol. in act. Na0H. ac,etcute, and HCOON- ible Oli groups were combined with the L
product therefore contained about 25% acetate groups,. Met. but insol. in C.114. It had an equiv. wt. of 215 indi- 

about 30% maleic acid gmups, and about 45% OH groups, eating 95% 
chlorosuitontation. Similarly, Dow Resin

calcd. on' the OH groups in 7-ly(vinYl ale-)- These prod , PS -2 I of mat. wt. 9000) as, well as a c,opolyme,r of styrene
de, - 1 maleate are chlorosulfortated. Satd. aliphatic

nets useful as, - if conditioners. . taticizers. textile- I and dietb3
finisi,ing T; Xents, and may be cross- linked to provide al hydrocarbons or their chlorinated derivs. easy be substi- thermoset producL Tliey may be cast into films Or molded toted for 11. The large c,scess of III acts as a solvent for the
by courentional methods. 

J. T. Barr sulfortyl chlorides during the reactton. E. D. ) hFibnazz



197

M di;" ij:
g48Jcoho L Sofuib! t

at ;;; M ; 4 Wer JUM n Z and swellingter. Gisalcu
Takaba bi 15c4h iro - I., umda ( Kyoto Univ.). Kobwwhi

9 1 9.:" (. 1), offvmyI ale. andKagaka 13

n fc ly, ally] slc are prepd. by sa ol I c ly- vinyl acetate

II) and ally] acetate ( M). The initial concn. ratios II: II1

are 9S: 2. 95' 5. PO: l0, a dSO: 20. The soly. and swellingl
properW of olms in wa? r at 30, 50. and SO* am measwed, 
aft r h - ting therni t 1, -.-. 1-20. 140, 160, 180, and 200*. 1
6 z di! s olveand easily than doll films, e. g., I film. 
ontain; ng 5% mi mUv; ak. i% completely sol. in mter at ,'W

aflu 11, stingat for Ilonly4. 7% ofthesample is

dis- Ired. U. So! ubil:--.- tx.d swelling of vinyl and iso, 
propenyl alcohol copoly= ct 11ms in water. Ibid. 497- 501. 

Ac. and isopropenyl ale. are

prepd. by the sapou. ro; !- ners of vinyl acetate ( II) and

isoprop, syl acetate I%itfal concn. ratios UJII a:re
98: 2, 115: 5, 90: 10, L: id SO: 2U. The soly. and swelling
properti- uf I films ia wa*cratWand 50* are measured after

18694

beating at 100, 120, 140, IGO, and 180*. Properties of I
films are sirnilar to those of the filins of copolymers of vinyl

ilc. andall lalc. I films are more easily sol. and swellable in
vater than are ordinary poly( vinyl ale.) films. III. Stability

of vinyl and allyl alcoW copolymer solution. Ibid. 502--G.- 
Copolymers of vinyl ale. and all I ale. ( 1. 3 and 5 mule %) 
are prefid. by sapon. of copolym of inyl acetate and ally] 
ac tate. Viscosities of the aq. solns. ( 5, 10, and 15 g./ 100
cc.) are meaiured after standingat 15, 10, 5, and U% and are
compared ivith that of pol) (vinyl ale.). These solos. are, very
stable, and their viscosity increase on standing is very small
compared with those of poly( vinyl ale.) solos. E. W. 

18702

Hi h- witY 01 * 
I I b_ll Q" artilffi-V ( 160te-MIEW

q L. m ( to Vat INIPPOM OP— 
PO y v

vIn" h- '"' Ity
S

H'* 

4447 15. High-puritY r)
Y- pory v

MM . . Ta# ( 9iS) 78 t
vinyl ale.') or p ly deacet lated poly, 

vAnYl acetate was

prepd. by the sapon. of POIA irl. , with the addn. of

an aq soln Of AHA Or -'' H- gas to  me6H or EtOH soln, 
of poj( vin; j acetate). Thus, 3. 0 g. poly( vinyI acetate) - as
dissolved in 30 ml. JIeOH and sapond. by the adda. of ')- 0
ml. of about 207c com. liquid NH3 at about 20* for 3 , W5

S. Inok-l', a
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Hollow particles for low-density products. - Franklin I Molded polY( Vinyl alcohol) product having
Veatch and Ptalph W. Burbairs, (to Standard Oil Co. ( Ohio)). a
U Ke:: oS. 2, 797, 201, June 25, 1957. I) iscrete, hollow. spherical Lf9I= FF% Err- Tsuchibira ( to Railegaiuchi Spirmi=,jparticles substantially free from holes and resistant to CO.). I ad. 98CSS), Feb. 12. A W -c aq.- soln. of
sbrmkag we formed when water solos. of PbOH-HCHO poly(vinyl ale.) ( degree of polymerization 1400 = it 9 o
resins, QOIX( vin j We.), or SiO, are spiny dried in the prt sapond.) is ted with 0. 5% KNInO4 and 0. 1 Z H, 
ence or U. 1- l.Ulk of such latent gas fOMtM as ( 1 M4)2C011, jherltcd I hr. at 90% NaS. 0, added = tit no more lomtl:, n

irateNFLNO,, or dicti- osopentamethylenetetrurnine; materials, of MnO4-, cooled, the win. filtered, the , 
co

mixed

such as p-hydroxylihenylazide, CO, or AleCl prevent Dole with an equal voi. of 15% aq. solit. of poly( rinyl ale.) wi-Lb
formation, but not shrink.,Ce. Particles range up to 100 is degree of polymerization 1600, the mixt. is Poured on a giass
in size, have a bulk d. of 0. 1- 0.2 9./ icc_ and approx. 97% plate and dried, the film is immersed for 30 min. m, a a:n. 
of thtna float on naphtha after 24 lin. Solid sheetit, blacks, conig. 10% HlSO. and 6% ( NI44),-SO, to obtain a fibn josol. 
or shaped masses of varvirig d. are prepd. by molding PhOH- to boiling H20. Cf. C.A - 52, 14187" 16752i. 
HCHO " Microballorma' with rubber cernent, act. Na sili- K. Kitsuta
mte, aq. rubber latex, Vinsol resin powder,. Portland ce Poly( vinyl alcohol) of low
merit, or gypsum powder. The products are useful as; Ikif Trume, 4 - 

1' - el I%vul, and Nobuji SaLata ( toth- 11nal iw- lafi-, as jillers in mannif. of wtded articles, Chemical CO ) J'Ropan. 4744(' 58), June 17. Vinyl acetairelinolmm, and floor tile. = it as aggregates in catiz de = it morimner ( 100 g.) is dissolved in 66. 7 g. az otr Pic inixt. ofAl" te'. E. L. London AUOH- A-IcColit and polymerized with he"addon. of 0. 1t; g. 
16734 acetyl peroxide for 22 his. to give polv( 

T4e a degme: of p?lymeriatin, of .3.5ij t vinyl acetate) havL-g
geLaratigr, 

his is dild. with 176 g, 
poly( - - t le unott. of McOH-MeCORt and 4S. 4 g.-", I, OH toe, 2 Mvinyi alco all by alc 4;jj agazentropMracel; el

rarmed at 350 with the addn. of X20fir
F so 20 , ane Ulanatia or the carrocure catalysts and regenera, on in. for - 30 sec. d. is purified as usuala i I ties. 1. P. Losev, 0. Ya. Fcdntovn. and 6. X. to give a colorless a dèIr`oJepoIỳ`(v̀jPnPytl 2j, j having a degreeFreldlin ( Plant " Polyvinyl acetate," F au' , , I=rs-'- of Pollymerizationpof" 260. Hiroshi KataokaAkad- Malik Arinyam. S.S.R., Kkim. Nattki 11, No. 1, 31- 6

1958); cf. CA, 52, 12529i.- Kationite MSF -3 sho- d an
initial caPacitY of 310 mg. KOH per g. Aft reactin, with
its finuf0ld wt. of PoIY( vin%-1 acetate) ( PVA) in *, 2'-: solit. 
at 63 * for 24 hi-. ( 68% convIersion) it was 274 mg. KOH/ g,, 
and this coriverted 20% PVA tinder the - lwte - dition,, 

215.6 mg- KOH/ g. capricity being left. Atif-ther uNp. with
25% PVA sclIn. and 10% of its wt. MSF -3 nt (,* vivic! d the
foll- ving conversion rates eithin 24 hr,-.: f-;: 
fresh, but treated with 2.VHCI:,., i wilt- t. 11,  Itnt
wa hed with 20 times the %rt. water 4. 6',,; tile but
AleOH 12 2/,; used, then tmio-d Irith 2.V IICI o - id . tcr
5- 8-,- 

f 169. 

r; Med- olic, ext. of 4 g. IISF-3; 70.U- 73. 5; the

6785

res:- Iuv. " tit. with addn1. 120 int. Xle011: i.I.S. Other
bmr-! r -f %atalvsts yielded analogous results. The active
rn it, r is ;. Iso, water sol. Tile alk. ext. of XISF- 3, washed
wit i tther. supposedly low -mol. sulfouic acids, contained: 
C 1A. I,;; It 0. 05; S 2!. I%. X. Moss, 

21225

Acc: al resins. VIL Hydrolysis of poIZ( vin I acetatelwiih sullftric acid and acer." Taulla in - 
19. M! I11, 91- - IrTntllrw k0saka Municipai recit. xc, 

1951 cf. C- 1. 44, 2273b. - The optimum couen. of 11.. O,, 
was d,: d- frnm. the studies of thewpo- velocity, viscosity, 
and 0--lor Cf t r reaction products at- mom temp. The
most Lffeetive concit. of HtSO4 for the sapon. of poly(vinyl
accca--! tl; 50- 570. The acetal resin was derived from the
hydr.`- d sln. bv the reaction with Ixtraldehyde in dif- 
f nt cotirltions; the acetalyzed resin was sol., especially
in C,01- 1 WlIter. S conterit of the sol. res was dctd. by the
Asb& h noethod, and it was detected. that the poly( virryl
ale.) 6 rived from the hydrolysis in 50- 5% H: SO4 had beezi
esteri.- A- %=- Hydrolysis cf poly( vinyl acetate) by mixed
acids and acetalization of its hydrolyzed products. Ibid. 
3 -3 -8 - The ef; ccts of the ratio of 20% HCI and 50- 5% 
H -SO. nit tLe velocity and degree of wpoti. and Polymerize- 
tionw- es-meied. The max. degree of = Pon. was obtained
in hve-rolv is with 1: 1 mixed acid ratio. The reaction of
chi hv6XoIszed soln. with paraldehyde under diff— t

din ms s investigated. The de ived resins wure sol. 
in cold water and insol. in hot water. K- Kudo

Rece= t developments of the diiocyanate-polyaddition- 
Process ( polyarethans). Otto Bayer. Farbe - Lack 64, 
235-41 lfW) A review- Konrad Parker
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1842
4821

Icohol. uza ElektriZitatswerke und Chan. Stable POIY( vinFL_AL9Qb&LL Kozo Fujii and Yasuji
Brit. 797, 127, June 2.5, 1958. An 0y2Mr(W1Mra7STMymiCo.). Japan. 97K' Sa), Nov. 

improved proem for the pmpu. of poly( vinyl ale.) ( 1) by 12. Vinvi acetate ( 15 g.) is placed in a 25. = Put and

alcoholysis of poly( vinyl acetate) at low temps. is claL=ied. heated in an atitoclave with MeOH at 1400 for 10 his. The
For example, 40 kg. aq. win. coutg. 2 kg. I and 0. 1 kg. resulting poly(vinyl acetate) is purified by repptn. and
30% H. O. was stirred with 60 kg. vinyi acetate at 60- 80' sapolid. with alkali. The resulting poly( vinyl sic.) is
and 220 kg. MeOH was added to the dispersion. After washed with MeOH and dried at 65' in mc for 24 birs. to
cooling to 0*, a sAn. of 1. 2 Jig. NaOH in 20 kg. MeOH and - give a sta.ble . pr . oduct. Hiroshi Katacka

2 kg. H20 was added and the mass stirred for 5 tits. at 0*; 5754
50 kir. H:O was added and McOAc and MeOH were distilled
off. Diln. with H. 0 gave a 10% soln. of I which -.% freed Eo y vin I alcoh nanan and Orville G. 01). John C. Laic
of Na- by treatment with Amberlite IR -120 at rjO*. The Lowc-_ Uclanrse Corp. of Are.crica). U. S. 2, 862, 916, 

1 contained 15% vinyl acetate groupl. A. n. Ross pec. 2. 1958. Poy( vinyl uIc.) ( 1) is pptd. by the alcoholv- 
Polymerization with oxidation-reduction catal , vatL. Isis of poly( vinyl acetate) ( U) in the prcs" ce of an aL

Montecatirii" Societi gern,rale per Findustria minetaria e almholy4i3 catal! t and a b3sic nitrogenous compd. that
chimica. Brit. 797, 053, July 9, 195S. Acrylr,nitri!e ( 1) will react with aldehydes to foran acol- less product. Thus. 
and its copolymers contg. at least 50% 1 are polymeriLed 40 parts 11 ( 2 entiroists, vi ity grridt) is dissolved in
in the presence of an oxidizing agent and a compd. ( 111 3490 parts denatured FtOH (2B) ( cortg. approx. 50 P. P. M. 
cantz. a H atom in &- positien to a : C: S group. Examples cH) by beating and stirring at 60- 780. There is then
of II are thiodialcetic acid ( III); N,N- diphenylthiourea; dded with stirring at 60* 0. 4 part anhyd. HtNIXH, and 0.4
dimethylthiumm sulfide; dieLhy1ditbiocarbantic acid, and
EtO( CS) SH. II sets as a rtduciu.- and chain transf agent. 57S5
High yields of stabilized rm, lymer are obtained. Thus, 6
parts 30 -vol. 11203 and 20 parts CHF: CHCIN u ere added to
200 parts of an aq. win. contg. 0. 102 part NaOH and 0 3' p1r, l`aoil Sa a ' In* c" itg' 0 .01,47 g. NaOH/ ral. EtOH. 
part III at 50". After I lir., a 96% yield of polyatrylu. !' ILe Sala. Seis in 2. 5 nam., and the ., I j brokn by stirring
nitrile was obtained ( mol. wt. 60,W). R. G. S., Ji. acd ct. addn. of 40 parts arthyd. Ltoll. Aitar, I. roin- the

Cross-linked ; oI; jvinX1 alcohol), G"_ crul Electric Co. inixt. is made nutitral to I, caoIphtIwIei; i % vith AcWL The
b washed with !-:LOII ( 211) and driedjuct is rrqA. by p'l, td. 1, after having edit Hyman Iscrson1yo, u, ju' y j`  ' " v ""` P" 

Subjecting art ester of poly( vini) ale. ( PVA obi-,li-energy s'L 50* is colorlesi. 
irradiation and de icylating the product. While dry PVA
is degraded by irradiation, the wtcrs yield cross linked prod- . 16598

ucts. High-energy elmirm irriuliation ( W,000--20, 11(. X), 1j'J0 Polj nyl alcoboll. 1,.. a Elekti-ii,itzitswerke und

e. v.) is preferred, but -rmvs, x- rays, and protons can be Swiss 334, 652, Jan. 31. 

u.wd. Thu%, 105 parts granular pnlv( viuyi arctale) was ' 19.59 ( Cl. 41). poly( vinvi sic.) having less than
irradiated in a N aim. with 2 X 101 r eiatgcns. The 1 1) - 30- c vinyl acetate Muiis is prelid. by treating a dispersion

of 40--605o linly( vinyl acetate) in W- 40% H-0 with a lower
845 abph&tic ale. and <

26.
5% alkali hydroxide at not higher than

5*. Mary Jo B. Carlson
2, 

Poli(ving - alcohol). 
Wacker Cherrie G. an. b. K. 

A850.489, Sept. 2, 1958. Puly(viuyl esters) art treated with ri— ma-. 
inrcritors). 

HiSO, pri-jr to alk. hydrillySiS it% the presence of an alkali kj` s` I . 

IGar. 963. 194, May 2, 1957 ( Cl. 39c, 25. 0. Polykvinr
metal alvitiolate to produce poly( vinyl sic.) ( PX' A) of Ic.) ( 1) is obtained as fine powder by sapon. of po; y( vin l
improved color. Thus, 4000 Z. high -viscosity ? oly( vinyl
acetate) was mixed with 6G. 5 cc. 1% HSO4 at 60 1, :

cetate) ( 11), which is added in fine grains of < 3 mm. oiftril. 
r 2 lars. to a stirred ale. win. of alkali heated to at least 35* crillil. 

and wait tlieucwled torovintemp. This acid- tnuital PVA 2- 5% H20. Thus, 10 g. 11 ( 1 mm. g-.ain size) was added
soln. was then subjectud to aWholysis in 3 vessels arlrung d to a win- of 1. 7 g. NaOlf in 100 ce. MeOH and 2 s. HiO
in series. The Ist vessel served as the main r cwr in heatedto4W. The. ultinglbudasapon. valucufl. 7. 
which alculiolysis largely took P12M In the 2nd ' essel. R. W. Rosatr
alcoholysis was carried to desired degree. The overflow
from this vessel then entered the 3rd vessel for neutrbliz- 18546

ti- cf the catalyst with AcOH. The H-SOrtreated p-ily- 017( 1 alcob 1) Consortium ffir elcktrochemi- 

scne-

xnausulvin . 
VSMIans Anselan and Heinz Wink - met wai added to a stirred catalyst win. of WO cc. MeGH Pure k G. 

mL , 
and 10 cc. 10% XaOMe at 56* during 9 lars. Addrl. Na- ter, inventors). Get. 1, 001, 821, Jan. 31, 1957 ( C). Mic, 
O,Me in MeOH was added to maintain the NaUMe concn, 25ol). Addn. to Ger. 9G4, 443. Carboxylic esters of PoIY- 
at 0. 19- 0. 21%. After 2 lars., the mixt. Bowed to the : End ( vinyl ale.) ( 1) are sapond. with B20 and acidic catalysts in
vessel and, after 4 hrs., to the % d vmeJ. The PVA was the pres;aacc of a higher -boiling solvent which exts. the car - 
Literal off and dried. The color of the FVA powder was boxylic acid formed. The countercurtreat ertn. is acteler, 
6.0% yellow as COMINInd with 12- 14% yellow fur PVA ated by vibrations at 50- 100 cycles/ sec. at ant amplitude of
made from treated polymer. Using the American Pu! j!ic 0. 3- 3 inw., no emulsion is formed. A vertical c" ritel" t- 
Health Assocna. Index ( APHA). the 10% aq. win. prepd. resit extia. column with vibrating perforated disks is de - 
from treated PVA had a 150 APIIA color as compared with scribed In an example, a win. of I (viscosity at 60* 6W, 
250 for Sala. of the untreated product. Roy C. Laible at 20* i5,000 cp,) was extd. at 60*. The extia. agc2t cOn- 

11 ! , 
iriyl aIco. Ichiro Salcumilp. and Gisaku Take- sisted of butanone 66, CH4 31, and H20 3%. Klar

Ipli I

J-
111 .%,. ., open

planica, 
Ploers xesearch Institute). 

2089C
apan 3047(' 53) , A r. 2.3. Poly( vinyl acetate) ( 20 g.) 

4L" contZ. wme timpolymerized CH,: CROAc in 80 g. MeOH Symposium on 5 ti wter-sEolub e. esins

e sand 0.2 mt. of 20% R,SO. are heated for 30 min. at 60*, and Eo a ) a versa, e svru e icg Co

then supood. with 2 nil. of 50% NaOH to obtain a pine Arg na k- I. du  u- - N— U, S - 0, 1

white poly( vinyl ale.) coatZ. only 0.2 mole % of residual Del.). Che.. Sparza gi, s., Ufts. A soc_ Pr, c-, 4,18, Afidy,. 

AcO gr, up_ 1C. Kjtwta jifeeting, May 1959, 148- 50, discussion C -A. 

Depot,-merizedgi vin7lalcohol). IchlroSakuradaand S3, 18516i. Polyacrylic and polyinethacrylic acids, - alt, 
111- tt % EO - PP- — rLbers Research and derivatives. Gen. L. Browr Joseph John cn, and

o
Pit; adelphla, Pa.). rZiZte, Itic.). Japan. 3048(' 38), Apr. 23. Powd. I ly- Hairy Schneider ( Rohns & Haas Co., ii

vinY, sic.) ( 1) ( 8 g.) with a degree of polymerization of 1210 Ibid. 151 - 2. - Methods of prepia. and properties and applica- 
tionsof the polymers are discusseA. Poly( rinylpyrtrolidone). 

4820 Vol. 53 Properties and applications of a versatile polymer. Julian
L. Azorlosit ( Gen. Aniline & Film Corp., Easton, Pa.). 

and contg. 8. 4% H20 is suspended in 500 mt. MeOR contg. Ibid. 154- 7, discission 157- Sce CJ . 53, 18389c. Non
HIO, ( 3. 3 mole % of 1) and heated 3 his. at 30'. The ionic water-soluble resins. M. T. Ivison and S. G. Sellens
product is filtered and washed with MeOR to give a quant. ( Union Carbide Corp., New York, N.Y.). Ibid. 157- 8. 

yield of I with a degree of polymerization of 220 and Sol. in di sion 158. 1,1soulf., properti, s, and applications are

H.O. ; Z. Kit - ta. discussed. Ned E. Jaffa



200

pure - iv( vinyl alcohelN coii. rtium f eltku lje- 

0915

mi lieIudustrieG. m. b- H.( Ha Ametm djiirgenSmidt. 
invent. m). Get. 964. 443, ' Nf. y 23, 1057 ( Cl. 39C. 250. 
An i.,nproveruct,t is described in the method of sapoug. 
carboxylic eitera of POI)( vinYl alc-) ( 1), c5P- Of POIY( v' nyl
acetate) Or polv( viuyl fo,, u,te). in aq, solas. with use of acid

p,, n. catnlysis, e. g. miueral or strong org. acids ( RC104, 
JJCI, :,. a—id). Tht new method is characteri- -d by
its wav of rentoving the by-products: carboxylic — ids
form, d during the sapo, rwetion are removed by ext- 
vith a Proper solvent at 80- IDUO. This purification stage

is started when about 90% of the ester has been pond. 
azd it is continuously Performed until at least 99% 
of the tw is converted into I and at least 95% of the
formed carboxylic acids are retnaved. ExamPles of suit- 
able emn. solvents comprize the group wnsisting Of isO- 
propyl Lther, 2- butwaone. 2-pearanom, methyl isobutyl
ketone, isophorone, and tributyl phosphate. Those puts
of the e:xt:n. solvents that are disolved or emulsi.Sed in the
I-soln. during the tn. stage are removed therefrom by
di, tn. or extn. with CH.Ok(. The acid catalysts are re- 

moved hom the I-soln. Pa- - iaII3' together with the extd. 
carboxylic acids, while the rest may be removed either by
dialys. or by extn. with C. HOH or by pptn. of I with
CH,0Fl or ( CH02CO and subsequent washing. The new
method gives aq. solns of I Of 99% Purity, H. Sontag
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ISSU

A4 0F r4kAg;.440''-' 4 . OLI. 'ATm"Yy- 
Leningrad. TekhnOl. 1- 1. im. Leninela 44, 31- ID( 10.58).— 
NaOH ( 0. 5 mote in 2U7o golo.) was added to a 10% aq. 
poly(vinyl ale.) soln.; the mist. wa; cooled to 2- 33'; and
4- 8 moles ( CHAO was added. After I day, fractional
pptn. With 1: 1 EtOH- X" CO ga e materials contg. 12- 65
wt. 910 of hydroxyethyl groups. The hygr.,>scopicity, soften- 
ing temp., the swelling in a Cjf gasoline mixt., and the

reaking strength decrease. The plasticity and elougatian
increwe with increasing substitution. The products are
more rapidly acetylated or benzylated than the origiod- 
The ac tates and benzyl e&. w,3 ha e still I, lwer softening
temps. Jolla Howe Scott

Influence of initiat- concemat4on moleylA la
e,m A 77rantisclE rem . . r u r

S-Arovi. ( V zk. tst. acetylilnovej chim., Novilcqy. Czech.). 
Ch". priimytt 9. 3,25- 6( 1959).— The pol),merization of

vinyl accute (1) was studied at the b. p. of the mixt. I + H-jO
with BzOt " initiator. The mol. wt. (Jt) and some prop- 
erties of the resulting polymer are detd. by the conca. of
Bz,l02 from 0. 10 to 2. 0 wt. % BztO3, M rac; es from 260 to

33 X 103, resp. 1. '; elreada
Mechanism of shear degradation of vinyl polymem in

dilute solution by high speed stirring. WiU:Am R. Johnson, 
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21864

Water-soluble poly v nLI sl. 0.1101P& Farb" erke HoechstL
OnuAki C-- . m Bxaning ( by Werner
Gar. 1, 038, 756, Sept- 11- 1958 ( Cl- 39')' 

Vinyl mUr, of lo fatty acids, e. g. vinyl acetate ( 1) Or
vinyL popionate, are poly-m iz' d in the usual manner " th
add.. of 0. 1- 10, preferably 0. 2- 5% vinyl ethm- CO"' T- 
besides the vinvi groups, an, aliphatic hydrocarbon residue
with at least 6 C atu,, The polymers obtained are hy- 
d.., Y= d giving ply(,inyl the 4% aq. solo. Of which

hasaviscosity0f> 100cp. For esa pie, 1095 was mixed
with vinyl octadecyl ether 5 and dissolved in ' IeO-Ac 550
parts by wt. After adding 8. 5 parts bv wt. CIRISLUXOTI Per- 
oxide. themixt. was heatedto the b. p. fc rabout o -O hn. until
the monomer conten had decreased tO < I%- 

Mao" 

57,00 parts) was then added and ' a mixt- stirred for
homogenizing. Sapon. occurred in 5 hrs. at the b -P. with
a milt. of 3600 parts MeOli and 75 parts 20% methaoOlic
NaOH. After cooling, the liquid as rerno ed and the
poly(vinyl a1c.) obtained was was! ied with MeOH and dried
at 4W. Tbe viscosity of the 4% aq. soln. was about 5000
CP. 

1. Sch. 

21865

Partiall ' lat Ag p ;
h Consortium ffr

el by Hans Anselln, 
juxgeu Smidt, arid Ejejux Wink!). Get. 1, 038, 231. Sept - 
4, 1958 ( Cl. 39C). Uniform or mixed carboxylic acid estcM
Of poly(vinyl ale.) ( I), mp. poly(vinyl acetate) ( II), are
salpond. with heating and in the presence of HO and acid
catalysts to give a substance contg. 10- 30 MOle % acyl

residues. ' jb c&Wy. t then is removed or inactivated d
the carboxylic acid is extd. with an org. solvent itntaiscible
with HO. For example, 4o g. HSO, and 40 g. butYI= Ph- 
thalenesulfanic aitid were dissolved in 2.93 1. H-0 and 5 kg. 
peati- like U. In an autoclave, Lhe mixt. was heated to 110o - 
with stirring. After about 8 bra., . sapon. degree of 75% 

was reached. After cooling to 90% a solo. of 40 Na011

in 4810 C. HzO was added with stirring. At 60 99. 2% 
of the resulted AcOH was wd. with a mixt. of 82 parts
EtO.A.c and 18 parts CH, by vol. and recovered by distn. 
After distg. off the dissolved extg. medium, a 28% aq- sOln- 
of I coatg. 25 mOle % Ac groups and small amts. of AcOH
and NaZO, was obtained. 1. Sch- 

21866

Im ovin ol vinyl alcohol
Kutoku Tomo- 

PiavAin VI plc

uholt'ytto - emiya. and Terubmai

Japan. 9277(' 59), Oct. 15. ' the insoly, Of molded
poly( vinvl aic,), such as po ders, films. and filanents, in hot
H2O is improvedbyirradiation with Y- raYsfrOm CG' O- Other
high-energy p, tjeiw may be used. 

Toshio Fulcazawa
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M. Snyder Resa onMed al vin
alcohol MiLsallishii RaYm

Co., L - y cjtin uyamaaa Masao][ Shimi)- JIP4n- to

4 4!244u! R14 11, 691- 2(' 60), Aug. 22. A mixt. of I PMXt Vinyl " elate
Aug. 23. 1060. To obtain poly(vinyl ale.) ( 1) as a filielY and 2. 5 parts partially mpnnd. poly( vinyl a1c.) wz5 Poly - 
divided solid by n1coholYsis of Pn[ Y( vinYl acetate) ( II), it is meIzod at 606 for S hys. in the presence of 0.3% BzsO-. 
necessary to brealk down the gel that forms during the reac- The resulting pbly( vinyl acetate) ( 10 parts) was, sapt!nd- 
tion. At the conventional alcoholysis temps. ( 30- W.*) * olic soln. of 'NaOR at 40* to give POlYkvinyl
large power inputs ari: required. However, by conducting with a mitd n21c.) ( 1). degree of polymerization of 1221) 0. The I obtained
the alo,holysis with 30- W% by wt. solos. of R in atc, and . d, soaked in 10 vols. of 0 5% incLhatiolic NaORin the. presence of alk. alcoholysi3 catalysts at W).- itio. wall pulverizeat 40* for 2 h,r,., and centrifuged. The resultinig resaporld. 
the gel can be broken down by conventional agitator equip- poly( vinyl alc ) was heated at 70* for 2 lilts. The limiluet
ment at power inputs as low AS 10 homepower/ 1000 gal. w. dv, ried*, snkcd in 10 vols. of 0.6% 11 -SO, at 20, for
of oolviver soln. charge. l. 1. Bezinan I hr., filtered, and washed with H: O to Vvit POIY( villyl ale.) 

11) contif. 0.( Y27% Sulfate. It was diY""Pu" I elon" Ated
7()()To. and heated at 22W to give fibers resl taot to boiling

Voly(villyl alcohol). Wackcr-Chemle G. in. b. K. ( by Hiroshi Kataoka

Jo;aTr&-!criiaier Yna Eduard Bergmeister). 00r. 1, 042,- H*O. 
Loam. Mek- 

1958 ( CL. 300. Monomeric vinyl esters Or C Id- a = rston - 

OIN I ken Zr-TsMs. ( by Paul237, Oct. 30. trii,, Swe rle" E! 

Cc -
1. 

9 their mists. with other polymerizable compds. Are POlY 
merized by bead polymerization to give a efO."" ked Wkl 10. Swiss 346,028. June 15. IWO ( Cl. 300. Aq. dis- 
product. A useful cross- linking agent is 0 '1 2% of an persions of polyt vinyl acetate) am prepd. coritz. up to 25*76
unsiltd. aliphatic ester with at least 2 double bonds in the iCsH4( CO213u) l ( 1) ( based on the solid,,i content) and on- 
mol., e. g. a dicarboxylic acid di inyt ester. The cross- damaged after cooling to - 20". The crit. fictors in the

linked product is insol. In file. it is suspended in ale. . d polymerizatinn we an addri. of the - ILCOCH: CH* ( II) in at
alcoholized in the presence of 0. 5- 9-% of an alk. catalyst. least 4 portions, each after conversion of the preceding por- tal and alk. earth nietil
For example, 30 parts of a bead polymer of a particle size tion, and the ab nce of alkali me
of < 1 min., prepd. from 99. 5% vinyl acetate And 0. 5% ions. Thui. 73 g. 11, 520 9. 57o All. POIY( vir7l a1c." ( Vuri- 

h vinyl crotonate, was suspended in a closed vessel in a sola. fied by pas6ing through a catiort-exchange coluinn). O. fi I g. ot I part NaOH in 100 parts McOH. The bead polymer FeSOi, 1. 5g. 30% aq. HIO., and 80 g. dillaized H.0 were
swelled. alter 7 min. Coagulation Occurred, and after 25 min. mixed at 50' in a vessel. The mixt. was 5tirred and

the product became H.0 -sol. it was Mtemd after 3 hrs. heated in 65- 702 until the pressure rmched a in=. and

I. Sell. diminished. Then 75 g. II was inLrnd,icol. .,w.,l the powe- 
and then dried. dure wis repeated until ( IM 9. 11 had been poIYmCe` ed- 

The product ctintained 51. 0% solids and 1- 1. r PH of 3. 1, 
6934 an ay. particle diam. of 2 P, and a visco, LY if 40 POiscs- 

po!XLr,, IL..Jjq4a 17arhwerLe Hoechst Alrt.-bi- 'bY
We'rIMit F= mann and Alfred KiiiiiLaTnii). Ger. 1. 065, 176. 

Sept. 10, 39YI ( 0. 39c). A solid, filter,ible a1c.) 

1) is prelid. by ester interchange of POIY( vi" Yl esters)  it" 
ales. in the pl esencv of 1110 and aeid ent4lysts. Th - I ., i
mixt. of BuOH 300, poly(vinyl acetate) 200, lizO 100, and
H: So, 8 g. was heated to rf,., will, vigorous stining. After
3.75 brs., the I sepd. After 7. 25 hrs., the I ...... ___ 

1. 5% At groups, was easily filterable, and was completely
Sol. in 1`120- Irwin A. Pearl

7920

Pol vin I alcohol resin Iasi * ; a

1461 12933

room temp. and extruded to produce reinforced I with a
lower coeff. of friction And impm ed compressive yield and

extrurnin characteristics. Thus, 190 g. naplitha-Vistallex
soln. (]. sart Polyisobutylene plus 16 part- by wt. of V.-M. P. 

s added as a lubricant to a homogeneous blend
of8lO g. cold, nound I (Teflon TE3086) and 0. 81 g. W4, and
mixed for 2 nju. The mixt. was screelied, rebleuded, and

stored for 10 hrs. at room tem.p. beforeuse. Preformsofthe
material were made at W- 50 lb./ sq- in. and extruded in a
ritin-type extr lder. . There were no defects ul daws at the
preforin junction points. J  Cs H. Modeen

lit VI , VOCL: C1 k to i- atu r! ge n ustnes C o.). L , 
61, Det:. 8, 1980. The sottnes- de-xibility, water- 

3jqolubl. 
LZ& VIALGab2p. S. N. Usbakov. U. S. S. R. 

r, ot, I . iaLa ii, uLsol. poly( vinyl ak.) powder isAnce, and imp bility of fuUv h%,drolvzcd poly it. 0. 196 1. ' Pull Ins

vinyl a1c.) ( 1) is improved by plasticizlti a with a 1126- oiii; mQ by emulsion polymerization of vinyl acetate -rith a
itisol. acid ester of an org. polybasic acid. Dispersions of diallyl acetal, e.g., diallyl formal, diallyl ethyW, dial;Yl
the I and pimticizeram cleared by the addn. of 28'/ o NILOK butiral. etc., or with methylenebiscrotommide, as well as
which solubiliztri the acid esters. Thus. 2= 17 lb. of phthalic, with other tetraftinctionall monomers. The polymerization
anhvdride and 761 16. of 87. 7% EtOR were mixeil end is followed by alcabolysis in a heterogeneous medium by
allowed to stand for several days to form, a mLt. or tLe acid treating the polymer in anhyd. MeOH or EtOH in the pres- 
esters. Then 5 lb. of this acid ester mi -Kt. s IddOil to IOU' eace of an alk. catalyst. The emulsion plymExization is
lb. of a 10% aq. win. of completely hydrolyzed I resin. The carried out in the presence of H2O so!- initiators, cmulsifiers, 
milky dispersion was cleared by & addn. o; 28% NH40114 And other ingredients necessary for the production of powd. 
Films cmt from the soln. were soft, clear, glossy. dexible; noly( vinyl ale.). M. Hosell

and tough. John H. Dittmar

9936

S diotac ' 1. vin I alco" I Howard C Ha and

I I 41016orp., Cambridge, Nla,iO. 41
orl

j. poly;; Cy Sci. 46: . 52-l- 1960).- Soins. of syndint= tic

poly(vinyl ale.) ( 1) ere prepd. by dislolving Poll( linYl
triduoroacetate) in diethylenctriamine ( It). The visaisity

of dil. silus, oi I in 11 was- observed over a period of 444
days at linni temp. Considerable decreaze in viXc*itY
occurred, and (, I] approached a limitinj v4ue of 1. 9. It
was shown that this result was due to degradation of the
chain. The reaction proceeded until all the links rtristable
to alkali were con, umed. Several Coro. samples of I
gave a similar degradation.. Millard I'litaielith-A

203

S. pordflcationof low -molecular weight esters as the 1podl:4
o ZffMa-ua_,_V_asuy,, sh' Skagu 
CI Kyoto). Kobliu,;L K. gaku
17. 87 94(] Wo) Tostudy tile riech, inisin ofsaprin- ul rtoly- 
vinvi acetate.) (1), ethylene glycol diacetate, 1, 2- and 1. 3- 

pruijyj, neglycj i diacetite, 1. 3- and 2,3-butylentiflycul di- 
a" tate, and triacetin were chtsen as modds. Sarion. rates
of these coinpris. were measured in watu or 75: 25 aceto 
water in the presence of NaOH or HO as tile catal3 t. In
the pr. dini; reaction, the appare at rate eonst. k changed a
little in witter, but hicrea,,-d considerably in acetone, wai r
inixt. The increast, ilf k was Ve -11C17 fOi N4011 tb, IICI
teitalyst, for tile esters in which the flista-ice birtrecen two
ester grmps v as Agnier, and fur secoud:iry esters than pri- 
mar- itness. This behavior wus siulitar to that of L The
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1886

at; r z, _- - - hiki
77 2 ; Japanofr r . ;. " " . 

Vpp. AuiI r. 7, 19-50; 4 I' ll. Poly( viov, a0e, 2* e ( F -: 1h a
degree of V4yineri- ti' ll of -- YXX) is prepd. by

g vinyl
so: tnlc ( 11) r stint- usly in a 457< of I

and adding the -- lant4 at V, c samera,te as the p?!Iy= triz&- 
tion reacticn mixt. 9% Thus. MeOH 2 J. 11 170 , 
and ( m) 0. 3 part -- ere ; Iv- 

merize,d at 7.W. A - J.,. of 111 0.25 in U 630 - 1, e- tirt.. 
ously adde,! to  ziot-ail t1M Vlln- cOmPti- Of ?--W9 - v) tl
U G40 parts. T*. -.t co. oi

ne V,!n. lmlymcri= tion. anl. 011

W. 11 sr,), -, I III parts added continu,,--sly i the
rate 4 50 I./ hr. 11, e  o1pn, of the material in t e rtac- 
tion vessel d t!.at h, i-ag monwed were the sa= e. 

John F. D: t— 

Rern.oTai of warer from organic chemicals. RoWrt C

S764 Vol. 57

Binning, Joseph F. Jennings, and Eugene C. Martin ( t.y
Standard Oil Co. ( Indiana)). U. S. 3, 035, 060, May I, 
1962, Appl. June 18, 1057; 6 pp- Water can be effectively
renioved from a water-org. chem. mixt. by using a pe — 
tion membrane of hyamlyzed e in lhi h t
leastl)S% oftheAcgroupsha# . m.

1m
671iyclrol, i, 

This membrane is very stable toward water, and its. tability
may be further improved by curing it at > 100' in the
absence of 0. The membrane may also be userl over long
periods of time without losing any of its selectivity. Fur
example, when using a uc%r hydrolyzed poty(vinyl acetate) 
membrane, the initial p- meate contained 9.3% water, imd
after 2600 tits. of continuous use, the permeatte contained

91. 5% water. This method may be used to remove water
fmm compds. wntg. one or more atoms of 0, S, halogen, N, 
or P. It is esp. applicable to aq. solos. of EtOH and iso- 
PrOH, dioxaae, pyridine, sec- BuOH, and acrylouiLrile. 

Camlyn M. Miller

127704

S-,mthesis of WghIZ cr7. ta!L g" Alex- 

eplYlast. Chea. d=- UUpu, -NI - VPtls, ana Bucha- 

rest, Romania). llysekomokhrui. Soedin. 4, 6l.^ -j4(1962)_ 
The use of ketones with n llu mot, t. ( acetone or Me 
CoEt) as solvents for the polymerization of vinyl acetate, 
in contradistinction to the use of aliphatic and aromatic
hcdrocwhons, ales., and esters, results in the formation of
polymers with a high degree of crystallinity. Ahighlycryst. 
poly( vinyl alc) was obtained by hydrolysis of this polymer. 

P. Raban
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all. ffaffla* e" R
ivo - ru laxii ( Ku- aslula itayon uk. y).  gyo

Kagaku Zasshi 62, 1127- 9( 19.50). T degree of P013Tneri- 
zatioa PA of p013 ( vinyl ak.), obtained from poln vinyl ace- 
tate) polymerized in bulk at 45*, has a tons. value related to
the conversion. This phenomenon is not attributed to the
4' gel effect" but to some impurities in the monomer. The
differences; between PA — and P', the value extrapolated
to 0 conversion, depend on PA or monomer purity, and the
difference decreases %vith increasing monomer purity. The
values at 60* we smaller than those at 45*. The discrep- 
ancy between the degree of polymerization of poly( vinyl
acetate) and poly( vinyl ale.). which is estd. by extrapolation
to 0 conver4ioa, is caused by inaccuracy in the equation
used in the estn. of the degree of polynt . izativn from
viscosity. CA

Effects of A -radiation On a mlRtm in aluji- r Pl_ 

etale). icatru - Lurada al Yoshito Ikad. 
j n Iv. Ot. - IN, 3 o . 7. Bali. rwj. Chem. Res., Kyot. U. i,. 40. 

1- 15( 1962)( in English). Whent 10 irt. % 
ly( vinj I 10`_ tate) M was subjected to T radiation in vari PoRg. 35W

Mss -linking occurred in MeOH and ben " but in many
other solvents. such as dioxane, toluene, acetone, AcOH, 
EtoAc, and CHCls. degradation Occurred predominantly. 
As the solvent became pooret, cross linking was promoted at
low comms. but was retarded at high conens. Theoptimum
concrt. for cross-linking in MeOH was about 20%, at which
concn. degradation hardly occurred. Wheat I was irradiated
in MeOH- org. solvent mixts. mcluding EtOH, hexane, 
xylene, and CC4, the rate of cross- linking was more retarded
as the soly. of the polymer in the soln. was increased. How- 
ever. in ifeOR- 11. 0 mixt., no correlation was observed be- 
tween the rudiation- induced change and the soly., but the
rate of cross, linking increased regularly with increasing
H-0 content in the mists., which might indicate that H: O is
a rery effective solvent for cross- linking. The radiation- 
induced change was very slight during irradiation at - 50% 
while rather large at Mo. Thernin. doseneededforgelation
in W7c C,,H, soln. was inversely proportional to the degre
of polvrueriz tion. The d. of the cross- linked - its was in
proportion to radiation dose, and cross- links were formed
not onir from the main -chain radicals ( not end radicals). but
also fr m the side -chain radicals. 11. Poly( vinyl methyl
ether). r&d. 16- 24. Poly( vinyl Me ether) %vas degraded
more eassflr when irradiat od in dil., air -free, org. solvent
ssohis. inchiding MeOH, acetone, EtOAc, and dioxane, resp.. 
as _ lvcnt ( txcept C%). the conctt. of which was 0. 8 and 3. 0
wt. c, At higher concns. ( 20- 50 wt. c7c). cross- linking
proceeded more rvadilv in the solvents of lwver viscosity. 
In C.%, gel was forroeii even at the cone -is. < 1 Art. ", and

the crit. coacn. for gel fwrrati 1vas nearly equal to that for
aq. Ins. The crit. concn. in the case of polystyrene was
ahout0. I5wt.` cinCS2. The role of the solvent under ir- 
radiation in soln. has been disctissed in some detail on the
ba is of the observed results. The mechanism of radiation- 
induced reactions could he tisfactorilv explamed in terms
of the formation or deactivation of mic-roradicals by, solvent
radicals = d the change in the rate of coupling or cagere 

14000

J, 77; t
e% roof alc ldg-. Wa!i r_Nr. Buckle, 

Terer j
I

KMR U. S. 3, 043, 717, JulyIeF

I(). lq62, Appl. Nov. 17. 19,58; 5 pp- Polylvinyl alc:) 
films which are ehem. = it intertnolecularly bonded by, means
of an. acid anhydride of pH 2- 5 in water with an epo.Udized
fatty achl ester m- fattv oil ester having an I value of at least
90, preferably those derived from unsatcl. giyceryl esters
obtained from animal, vegetab!e, and marine oills. the acyl
radicals of which contain 12- 226 C atoms. we res: -: ant to
moistur * e and tfierefore suitable for wrapping and packaging
goods. The fatty acids used we epoxidJized by any of the
known epoxidn. techniques. The acid anhydride mav be
used preferably together witi an acid as; described earlier
U.S, 9, 993, 9290, CA 55. 279; 3h). The farty acid ester is

mixed with the anhydride, acid sold. 1m a solvent in which the
reactant components are mutually sol. and which do not
react with the other components of the system. Additives, 
such as pigments, fungicides, or bactericiaes, may be added. 
This soln. is fixed on the poly(vinyl aic.) film v means of
curing at 150- 300* F. Thus, an epoxtdized soybean oil hav- 
ing 6.3% oxhane 0  mixed with 3, 4. 5. 6. 7, 7-hexachloro- 
3, 6-end methylm l,, 3, 6-tetrah%-drophthalic . anhydride
and dissolved in Cellosolve actiate. This solm- can bee, 

stored indefinitely in a deep freeze. For evaluation, 
dmwdowus ere prepd. oncom. polyfrinyl alc. 61m of Z -mil
thickness and cured for N tain. ai 2 --WIZ. ne iatr'y acid
ester -anhydride soln. also adhered to g:ass. Y. Hess
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PGlAvinXl acttate) powder. Badische Aniiiii-  Soda - 
F" M -M %Gy , MM, MR11M. Alfred Nfu,!' cr. -, rid Wil. 
hei; Reffcrt). Belg. 611, 799, Jan. 15, IW2, JLp:):. Dcc. 

20, 1061; 5 pp. A fre flowing product was ir,: ufd. by
polymerization of vinyl acetate ( 1) in aq. str3pensi, in, sepa. 
of the aq. reaction medium, and immediate delryd: atioa of
the polymer thoroughly stirred until the ILO cou,_%t was

15;. Drying was done in a fluidized bed. Tke proce. 
dure was also suitable fur the mantif. of powd. Co.1vlymers

coutg. at least 80% by wt. -1. Fur example, 21) kg./ hr. 
fresh polymer beads contg. 15% H:O was introduced and
1500 cu. m. air at 2&- 60* was insufflated into a cylindrical
drier. the lower part being conical and fitted with a per- 
forated plate. After 42 firs., the product was evicuated
through a sieve ( 4 mm.) where only 1% polymer %vas re- 
tained. The polymer contg. 0.4% HrO remained " fluid" 
after several months storage at room temp. 

L. XN ilputte-Steinert

Z . 
h u

i -co . James

keffts" to;. !Brit. 900, 571, July 11, 1962. U*S 1p I
Aug. 27, 1957; 4 pp. High- mol—wt. poly( vinyl aic'.) F1'j
is preird. having an inc-.wsed softening point and a high
resistance to heat discoloration. Thus, 100 g. of distd. 
CHI: CHOAc is sealed in an evacuated tube and exp,, sed to
225, 000 r.e. p. of — radiation ( Co" source) for 47, min. at
0*. A 25% conversion to poly(vinyl acetate) ( II) is ob- 
tained. 11 has a viscosity of 235 cp. in W1. at a coccn. of
86g./ l. 11 is dissolved in EtOH and hydrolyzed with NaOH
by convtntional procedures. The ay. degree of polymeriza- 
tion of the resulting I is approx. 4700, substantially equal
to that of the 11. M. L. Kovacic
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clea of AdWzed poly

3656 .

1
vigl # en ,

JCorashiki

L a t; dchi Mat
Ra6 fillo+. Eft79j"- tl. 
stunttto)- lapm. 16, 039(' 60). ' PPI. UY IL. 3 1 1. 19.58. In

Inst., Erevan). Zhur. Priklad. Khim. 34, 1898- 19( 10 of oxidized poly(vinYt ale.) ( 1) with
1961). - Heating ( 24 hn.) 43 g. poly( vinyl acetate) resin the cteavase reactionalkali, it is previously treated with acid. Tints, 1% aq- 

with 150 mi. Me0H and 1. 0 g. MeSO4 at 63 A: 0. 1* and win. of 1 ( 0. 112 mole % Of CO group in the main chain
analyzing the products every, hr, showed that the rate of without terminal group) with 1- mOl- ' t 1.590 is treated
hydrolysis decreased as the processcoutinued. Hydrol) sis with Ha to pH 6. 0. 4. 4. 3- 2. 1. 8, and 1. 5, resp., and kept I
was complete in 24 hn. 1. Benmwitz hr at 30*. Then it is neutralized with alkali and 350 MI. of

Distri i f holizejg y- 1, ex, b win. is treated with 10 mi. 5N N&OH and heated I1:

11ae X4.
11,110

k.7 a, e cleaved I is pptd. with acetone and washed

I
b jat 100Y3; i; RRr'h it , i - Co", okaya m a). Kob u rt'sohzioKog2k 

i Th
on wi h Me0H. The mot. wts. of the product of each pH

18. 169 - 74( 1961). - To det. the Ac distribution of partially treatment calcd. from the viscosity detn. are 990, 885, 786. 
alcoholized prtly(vinyl acetate), fractionation was carried 645, and 605, resp. K. Witsats. 

out for the polymer tg. 10 mole % residual acetate

gro ps. Various fractiorintion methods were applied, suc- 
cessive pptn. method, txt- fractionation method, and
Spencer' s method ( C-4 42, 9243d). Thepptn. fractiomt . 

I M dhoz
or

ton odifi! oly( vinyt alcohol - F bwerktW- chstA.-G. 

and Spencer' s fractionation were carried Out by wing H-0 ( by" Fr7irl ........... a). Get. 

as the solvent, and PrOH as the precipitant. Fuchs extrt. 1, 094, 457. ( 0. 39c). Appl. juju: 27, 19W. Addn. toGfr- 

fractionation was carried Out by wing the mixt. of 1110 and
PrOH as the extg. solvent and At foil as the carrier of the
polymer. The re ults obtiined by these 3 methods give 1962 3657

s, ttisfactory agreement within the expd. error and indicate
the existance, of stme hetemlleneity with respect to the de- 1, 081, 2279 ( C-1 53, 279W .. Modified poly( vinyt alcs.) are
gree of alcolinlysis in the partially alcoholi7ed poly(vinyl prep4l. vontg.' pulyalkylene glycol unitsand org. hydrophobic
acet. tc). Eiichi NX . a da mdicak, sueh as puly( vinyl cctate? raclics tsi. in such propur- 

tions that the no. of poly( vinvi a1c. i units obtained on sapon. 

1599 of the 1pruft inyl ester polym s or copolymers in the macro - 
mol. is < 5U"/ o by wt. The stipon. was done in MeOl-I

Pol, Lvinyl alcoho Co., Ltd. ( by coutg. a = tnlytic amt. ui N, 0H , r KOH, possibly in anKurashiki Rayon

TAMM-M= rn, isugio Komirtand, Seigo Fulcucla, and inert atm. The resulting polytvinyl ale.) was sol. in cold
Kikuji Urak— i)- Japan. 9762(' 60). July 25. Improved H,0 and used as, e. g., surface-active agent, e. g. as a pro - 
method for producing poly(vinyl a1c.) by the sapou. of a tection colloid for suspension polymerization or as raw
meOH-poly(vinyl acetate) soln. with an aq. Na0H is material for the manuf. of detergents; or for the manuf. of
claimed. An aq. NaOH win. and a MeOH sobs. of Poly- flexible HtO-wl. transparent sheets; or in the te\ tile and
vinyl acetate) are introduced continuously into the sapon. cosmetic industry. For example, a win. of 100 g. graft

app. The viscous MeOfi win. flows down forroing a cy- polymer prepd. from 50 g. vinyl acetate, 49 C. oxyethylated
lindrical, thin film which shrinks into a rotary disk located polypropylene oxide ( mol. wt- 3040. OH no. 23, oxvethylene
at the center of the sapon. app. The aq. soln. is sprayed content 704' ), and BztO2 I in MeOH 180 was mixed with
onto the film of the MeOH soln. causing a partial saPoo, H20 2. 6 and 5% aq. 12 S. soln. in McOH, stirred for 5 hrs. 
The mixt. is then saponified completely on the rotary disc at 30*, and cooled at room temp. to yield a gel into which
and scattered to the wall, along which flows a waste savooified steam was blown. After di: tn. of MeOH and AcO-Nle, 
liquid. Agitation prevents ihe agglomeration 4 the prod- erapm. of the remaining aq. sjln- and drying at 40*, a
uct. 

Toshio Fukazawa product contg. 27.37o by wt. vinyl a1c. groups was ob- 
tained. Polyethylene glycol derivs., I or both terminal OH
groups- of which were etheriSed, esterified, or substituted by

1609 mono- or polyfunctional amine or anaide, and also the prod- 

Pol- --
n ml - facture by sponification- of I nets of reaction with mono- or were used as

raw materials. L. Wilputte-Steinert
POIV . - es Its . t -, y5n 0., 

P. pr. 27, ; Japan, 30, 19 - 

I, ly I ale-) G a prepd , by s . of ly- 

vin tate) 2.. 0 by - t in Me mix Iff I ttatel. John E. Bristol (to E. 
I. 9196t fe- Netnows U. S. 2, 995, 548. APPL

wi in e mixt. nowe I Pct. 8, 1957. Heating 15 g. polv(vinvl acetate) beads, 9 g. 
in a n us e' s at 1 11. T. into . reactor. I

at 18 em./ min. an pa f an 8% aq. sobs. of SO, . 6 g. of a 10% win. of dodecyl - 
drawn the v

es
through 2 rollers. Ronald J. zeriesulfortic acid, and 26 g. HaO for 2 bra. at 140* gave

hydrolysis to poly( vinyl ale.) without discoloration. 
1. T. Barr

eVI » izo 1 0, 11 m" l5 1o' 

anff- lo- minz Droperues. H1,0~ 7e ! HM7 T. -G. 150Y
11TE Dextícimer, t7cto Tucbs. and. Ebethartí Pawhke). 

2586

Get. 1, 110, 417 ( Cl. 390. Appl. July 25. 195-7. Known
emulsifiers are prepd. in such I manner as to improve con- 
sid blv their emulsifying capability. Thus. a mixt- Of
100 cc. itliphatic, hydrocarbon tb.p. 190- 250'), 75 cc. vinyl
acetate, and 0. 5 S. diacetyl peroxide is heated 4 hrs. at 60- 5* 
and 6 brs. at 90'. res . g ly is rked up, 

then converted to ly(vinyl ale.) by. t ring ith Na - 
OH in a solrent COmPO Of 1 / 3 pa EtCH. 

Sh watertaking . 1% sol, Of I in gives emulsion which. on

standing, is stable for4 hrs. Conventict ulsions of this

type are stable for about 1 win. ' Maurice L. Zw" e, 

L e;
6,? (!. t Air, Reduction Co., Inc. 

Bnto 9130pp,.

etate). 

uly _ v. L U. S. Aug. 14, 1959. 
Vinyl acetate ( I) is polymerized with trialkyl Al or dialkyl
at hydrine. Temps. down to - SW increase the amt. of

3658

cryst. product. The POIVMCTiZation rate is inett—ed bv the
use of tetrahydrufuran as solvent. The crystallinity is also
increased by certain pptg. solvelits, e. g: hexane. Thus. 
a mixt. of 1 15 and hexane 10 mi. was placed in a vessel
which was flushed with IN and seated. A soln. ( 0. 5 cal.) of
50% by vol. Al( iso-Bu), in heptane was injected and the
mist. was held at - 15* for3 days. Itwasthen poured into
i00 ml. hexane contg. 5 rol. MeDH. A polymer product

t2.5 g.) was obtained, an 18.5% conversion k. J. Durant
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11816 15683
S. X. ushko'. Pot-v(vingl alcohol) resistar,t to water. job. 9a, 

on

A. MVSWUVAW M. I.S.- 141, 302, lth6me ana 31
11 - 7 I-jr-Cro- r, 3= teel Corp.). U.S. 

Oct. 6, 1961, Appl. Jan. 9, 1961. NHCHCH,0H, S thel3. 023, 199, Feb.. 27, 1962, Appl. June, 8. 1959. About 8
theoretical amt., is used as the sapong. agent. From ByW1 tParts Of 2 T-bipherly1dicarboxaldehyde or its deriv. 5-hy- Isobmtenii 1961, No. 19, 4". CA jdroxy.5H.& enz(c.ejazpine ( 1) and HC1 0.5 am added to

POIY ViOYI alcj ( U 100 parts, Thus- 0-37-5 9. 1 ( Brit. 
860, 907, CA 55. 163810 was dissolved in 0. 9 cc. of I partin d with I part H. 0 ThenvingLormate. KurashiLi Rayon Co.. CODcd ' HO iertz" llon f

1959. A low percentage of vinyl amcatc p,... cast on a sheet o - Of 11 IZQ:e aclted. A film of this
Z" Vol; Japan 25 g. of a I

5m''
o' cxq. ` lOIn

12Z g. H2O and

f Teflon and wied at room temp., during the poly- eri- tion of vinyl formate at 30* or below. ncrtased only 25% in area after being kept in water at room
Imp. or the b -P. An untreated film increased by 12250 incold watcr and dissolved on boi! icg. Eduard Father

1962 11817

The s pone- opolyroer gives a highly cryst. 
c. L41). Thus, vinyl formate 100 cOnt9- 2-5 w 70
tTute was mixed with Et4B 0.275 and Bzz0x 0.& 96 Part

by wt. P. : vmerization under X for 17 hn. at 0* gave
44. 2,, conv xsion. The degree of sweJling ( wt. % H20

absorbed based on dry polymer) of the I thus prepd wa3
1. 09, as compared with 0.94 for I from POIY( vinYl formate) 
made in tl,c absence of vinyl acetate. R. C. K -11 - 2 - 

Antistatic poly(vinyl chloride). BTR Industries Ltd. 
formerly British Tire & Rubber Co., Ltd.). and Richard

Tudor. Brit. 989, 022, Feb. 7. 1962, Appl. Aug. 22. 1957., 
The pla. Jc is made resistant to ' CcurllulatiOu Of static, 
charges by incorporation of 2- 5% of a cationic surfactant, 
e.g. a quartcrawy ammonl= salt, Estax 38, AL 5, Catafor
09. Querton IS ES 100, S. D. B. S., or a noniGaic, surfactant, 

g polyet! jyj glycol 200. The product is useful for
mine conveyor belts, footwear for hospital use, and other
Uses in which accamulation Of " atic electricity may result
in a fire hazard. K. J. Durant

poly(Vinyl acetatO-glue- 
shlor—w Morris BrestcrafMn 3, 011. - 

gas. Dec. 5, 1962, Appl. 22. 1957. -% ts- Of Poly - 

vinyl acetate) ( 1) COW15110jaujid glue solos. for improved
adhealve comps. have poor cozapatibility. This is Ov11' 
come by emulsion po"_

ixatirm in the presence of 5- 207o
glut. For e1rample. vulyl,, cetate 546, glue 50, Triton X -Wo
4. 8, and HO 200 by wt. wue emulsified. H-0 200.8
and NaHC0z V.1soln.) 8 were heated to 80 5* and do- rtsh
decyl mercaptan 2. 2 and KS,08 IS parts by wt, were added. 
The emulsion was ron into the reactor in 3 stages. KrSlOt
12 and 6% NaHCO, 12 parts being added at the end of the
Ist and 2nd stages. The temp. was increased to 90* and
held for 0. 5 hr. The pH was kept at 4- 5. The e ulsioa
is Compatible with addul. glue up to V2 Of IS. i3uggenbeimer

Prevention of de I erization
us 0., . ( by 5hoichim

t a, Yoshizo Ono, and Fumio Masada). Japan. 

16, 446(, 61). Sept. 15, Appl. Nov. 13, 1959. To a mixt. of
vinyl aceute 65, McOH 35. and 2, 2'- szodiisobutyronitrile
0. 1, oralic acid 0. 05 part is added. The mixt. is Poly- 
merized at 65% and until the ez,teat of Polyzutri= tion is
60%. Then the soln. is poured into hot H10. The pptd. 
poly(vinyl acetate) is dried, dissolved in MeOH, saPGnd. 
with N. OH, washed with MeOH, and dried to give poly - 
vinyl &Ic,) of 1540 polymerization degree; it OWic acid

is not used, the polymerization degree is 1250. ACOH may
be used instead of oxalic acid. Hiroshi Kataoka

aqjx V j aj4CO2hh2U. Rudoff No;; j.' 'Czech. 95. 236, 
INlay—I-3,- 19bU. L- romapoly(vinylacetate) with I no - 0-98. 
100 g. 40% MeOH soln. of 350 poi was prepd. ( the NIe0H
contained — 0.0-97c aldehyde and 0.4% H! O). The

soln. was agitated at 5000 r.p.m . for I min. and treated with
c. Nwo" in I1. 6 g. al NaOH ( 0. 1- 55 g. MeOH). After an

other 5 min., the mixt. was poured out, and the product
solidified in I rain. The title compd. formed after dissolv- 
iOg in H, 0 to 10% soln., and, after removing the rest Of the
solvent, a clear.soln. was produced suitable for optical Mal
terials, e. g. for the prepn. of polyf vinyl butyral) 

V. Kratocbvilo a
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MAP; C,t,.r' H2g yjqjjj Ej. Barg and N. 4y d. N. k S S.S. R. 92. . 30- 10
1953).- Exanin. of the rate of defortuation --t const. lo d

at va rious teirips. of specimens of polvviavI -: C. fl, fornitt- 
lated with 10% glycerol, polyvinyl acetate, polyvi! iyl buty- 
n. pot) styrene, and pure I indicates that the ra( h. be- 
bavior of I cwt be " plained most simply 03 the assumption

that in 1, along with the fundamentally amorphous struc- 
turc, them c.. ist snuill areas of ciryst. pba_, in. 110- 3 1', 
that depend on temp. and the temporal conditions of stretch- 
ing force. I obtained by acidic and alk. hydrolysis of prily- 
vinyl acetate ivsi also cxmnd. After an initial strai; ht- 
line relation between rate of deformation aud temp.. there
occurs at about 60* ( T. for this polyricr) a zigzag curve
which indicates alternating acceleration and retardation
of stretch, and orAy at 100- 20 does the ciarve become agava
substantially straight and very steep. In relaxation of dt 
formation I diffen from amorphous polymers in that it Las
residual deformation of nearly 60%. whereas the amorphous
polymers had zero rcsidu: ' deformation. This residue re- 
mained even after heating to 150-60", i.e. near destruc 
tion.- . 0. M . Kosolapoff

4882

Pot , I alcohol la takvi Amagasa and Himyulib
Ma, tata ( to Nippon Svvithetic Chemical Ind tri C .). 

NIL ur a toxv -te1hp. 
an h- tcdfor& h..- ( Ovv T nat- wW- WOmew

Tivaalc. K. Kits'u-ta- 1

6163

jU,duXLAjq2b.qj.. IlarokI W. l3rvant and
Nit'= R. M. it I i.ge o L. u Potit de Menvors-& Co.). 
U. S. 2. 668. 809, Feb. 9, 1954. 
for are prepd. bv polvviverizinlf

0.01- 1a.0% of a terrninml.Ly u --. td: 

140- vtoonva" 

Me. A 4fo aq. soin. of the product had a viscosity
centipois,es at 20'. A. G. Shepherd. Tr. 

6202

Solutions of tivilyminvLakabol. Ifectntr A. Dieu ( Univ. 

7929

healed by heating to the sezond order transition temp. of
85.. J. W. Nvestwititttr

andyttrua yoto

ln . . C.'. c, apan, n . 1cm. ct. 55, 774- 6
1952). - Polyvinyl ate. was treated with aldehydes of CrC, 

in the presence of HCI. The degree of acetalization increased

with the numb= of C atoms of the aldchyde; e. g., in
aq. medium heptaldehyde gave 63. 6 mole-% and octalde- 

hyde 04. 0 motc-7.. The same trend existed when the - 
solvent was. dioxanc, Cilia. dichloroctliane. and EtCl. 
The solubilities of the products in various solvents werv: 
qualitatively detel. Katsuya Inouye

Acetalization of volvvinyl alcohol _j!y__Zjj2jtL Seim b
OlmTff" 73, lakuniko A1otoT=- a7.--HnRI- Koji Uno ( Kyoto
Univ.). J., Cheni. 30c. Japan, Ind. Chem. Sect. $ 5, 776- 8

1952). - The reaction of polyvinyl ale. ( PVA) and glyoxvil
with HCl catalyst in aq. mediums is considerably slow in
com parison with those of PVA and aldchyd" previously - 
reported ( cf. preceding abstir.). T e structural bridgv 
formation in the prodriced products is presumed from the
calcins. of the degree of acetalization. The use of a mixt. 
of CHO and glyoxal in treatment with fibrous PVA makes 0
inecharticallY strong axetalized products. The viscosity
of aq. violas. of glyoxal -treated PVA is described. 

Katsityaltionye

7932

7.
1 . I at

ral n 
Ialco Tsuneli Teramoto and Michitoshi

a, ea c am, Client,' I. Industries0p). aat c 0 tiowaSynthette ca

j a 4QL=') julY- Sala. 100 parts of C kl,:; ja

CMA avvd 0. 1 part BzOI was polymerized for I hr. at7O
iLncr4G partg-Ac0"Me coutg. OZ part BzOi was addrd dr;3p- 
wise in 30 min.  The mist. was heated for 25 hrs- with sKr- 
ring, 260 parta.NROH was added. 2 parts Nit, gas vras pinsied
iff,-antLthe sola. was heated for 30 min. at 410- Vic sofix. 
was sapmvd_ at 40* with -MEOR. Comg. G part3- 1vaoll tb
obtain a pure white polyvinyl ate. ( 1). N-11ifiastioeff- ton
the degree of polymerization, sapoit., and yield of 1. The
above reaction without NRi gives brolvin or yellm,, colocia- 
tim; of 1, and the mixt. shows a tendency to foini due to
heat of reaction. K. Kitsuta

aptivrificangio of " iZA Mattact

Chemical Industries Co..). 

Japan. 3691 ii) 'An . 3. A soln. of 250,ra polyriflyl rivre- 
tate in 100 p s IeOFT at 50" is -treated witlitnat equm. 
of " 011) 2 portionivise, and heated few 5D min. to give
12. 5 partspolyvinyl ale. Lontg. 0. 1 mole % of Ac group. 

F_ Xitsulta

LiM7,-M,5-.,J. J. Poly"' Ir N1. 1Z, 
aq. solus. of cTugle polyvin3l ale. 10 fiictions were prcpd- 
by acztom: pptn. at 25". The acetyl no. of the last 8 frac- 
tions was approx. 14 X 10 equiv./ g. cmupared with 33. 5
X 10 equiv./ g. for the unfractionated. sample. Fractions
3, 7, and 10 were studied in detail, e . by measurements of
intrinsic viscosities [ 31) at 0- 50 or 75" - in watter. 10% di- 
oxane. and 337. dioxane, sedimentation consts. Se at infinitediln. and 20 . Broirnian coeffs. D. and D., osmotic, 
pressure measuircruents ( froin fraction. 3 only) at 15*, avid
light scatt ing at a temp. of 20" and angles of 45', go* 
and 135*. Mol. wt. data by the various methods arc tal 

6203

elated anel their relation to theories of Flory, of Kulfn, and
of Dialenr discussed. Oscar T. Quimby

Thewetical considerabact of the elasticity of plasticized

8255

kAWAA" ttawot it 412 2-t L- 1 at' 

t . -70 . MMrr Ny" WH, T,Plfvs idCa). jalvan. 
5 8,f(' SZ), Ove. 17. 

vi, tx in - ak_ 4W, l ' W", 
eAl, IM . wn ter and" 7. 5 Mc011, 221. 5 g. 1 1 C, 

TIROTtionWiSe, And t1TLw 1, Nt. to gMe polyvinyl

ale; with 96. 2% sapon. K. Kit,tnta
ethyl formate from methyl alcohol and carbon monoxide. 

Takuya Hatanct. japan. 4569(* 52), Nov. 6. Through 500
til. Me011 contg. 2 g. Na011 CO is passed I hr. at 100 atm. 
by meant of circulating pump No. 1 ( 1) and a cowvjrres 
W at the rate of 25 I./ hr., then through a circulating porup

No. 2, 2 atm. pressure at the rate of 100 t./ hr., to collect
I1CO_,1Ie in & 9kvdci.; cr at the rate of 300 g./ hr. The
ttfe011 consintrAd in the reaction vessel i.i replared with
fresh MeOH, the circuit is shifted to I avid 11, and the CO
is circulated at 100 atm. This method prevents the vh 
compti, of the HCO2Me formed into MeOH and CO. 

K. Kitsiatit
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purity of niononier. ( 2) polymerir-itiou tr,ttp.. concu. of

cawy, t. aod ( I ) concn. of monortier. I'lic r. JITA — re Ilia- 
gr, m.1tic:dJy gi, co. .1n, f : 1 brief di- i— init. c pi, i. diy on the
relation bct%vren the drgree of poll.nicrii.ttino alid - ield of
polilmer. %v- prcs ntcd. Kat' u , N— ye

iscosity properties offJolyrinyl alcohol prepared by acid
p _"- tlffT=t7 =07 -m -yr —ace- ordmrr uence

Matsumoto ( Kurashiki Rayon Co., Kura- 
shiki). Cf—, High P Iyo s ( Japart) 10, 14- 18( 1953); 
cf. C.A. 47,  1117a.— The visco,tity propc iesof twosamples
of pol " %inyl a1c., prcpd. by acid ( 1) and alkali ( 11) sapon
of the pol mrization product of thoroughly purified vinyl
acetate, it -ere found to be the same. The intrinsic viscosity
of I ii greater than that of 11, and the concii. increment of
viscmity of I is smaller than that of Il when vinyl ace,tatc
starting material) contains more than 0.5% acetaldehydc

or more than 0. 05% crotonald hyde. T. Katsural' 

EmWsionpolyinerizati000fmethylacrylate. III. Emul, 

sifiers; and stability of emulsion. Shigenari Suzuki and
Hiroo Ito ( Toa Gosei Chem. Ind. Co. Ltd., Magova). J. 
Chetn. Soe. Apan. Ind. Chem. Sect. 56, 244- C)( 1933); cf. 

C.A. 48, 7336g.— The stability of polyniethyl acrylate min
durinr the course of 4 furs. of poirmerization at 63" was
detn*.-'or various ca,ics of addn. of erattlsificr5. The mixed
emu! tirim of ( 1) nonionic and anionic detergents. ( 2) non- 
iouic d-,tcrgcnt and alkyl naphthalent- Ifortate, and ( 3) 
noniou:c aiiel cationic detezgents werc added at 0. 5- 12% of
the ant;. of monomer, and the appropriatc admixing ratios
of cuiul, fier% ror each amt. of total cniui ifiu rctr monomer
wcr uggt,stcd by several diagrams- Katsuya Inouye

Solution polymerization of acrylic esters. Sbigenari
Sti/. u' i, Hidemarct Tatemichi. and Hiroo Ito ( Toa. Gosei
Client. Ind. Co. Ltd.. Nagova). 1. Chern. Soc. Japan, 
Ind. Client. Sect. 56. 24r 9( 1933) Tlie moiiom purified

by repeatol dktus. ( b. 81) _+ 0. 3*) was polyinerized in tolu- 
cite at 11,4 -NO' under the presence of henzoyl peroxide of

0. 0-1 0. 2', for the amt. of monomer. The yield and poly- 
snerization degree wm examd. for various factors. ( 1) 

11294

Vinylacetate. III. Preparation of polyvinyl alcoh I It
sodium or

K. gyo Co.. Tok J. ch"". 

SOc. Apan, Nd. Cl - u. S - t. 55, 345- 7( 111.52); cf. C.A. 
47, 12876h.— 

wb—Adt"" 11' T1 - - . 0 . 

T

7. c solutions by means of nitrogen
dioxide -sulfuric acid mixtures. J. R. Meadou, and R. If. 
Gravei ( Univ. of Kentucky. Louisville). Ind. Eng. Ckent. 
45. 2113- 17( 1953); cf. C.A. 44, 11074a.— Solm. in pure - 
C-.Hig of mercaptan ( 1), sulfiele ( U), disulfide ( Ill), or thio- 
phene ( IV), having 0. 40- 0. 8(l% S by the lamp method, 
wetre shaken at 2U* with various amts. ( 2- 11 vol.-%) of

treating agents prepil. by dixxolving 1- 20 wt.-% X01 ( V) 

12454

imnyoram
S N. Usb akcv- 

Gd, Mtrr— '_
ninjrad Techn0l. n 0S

jrs, ledet,awiya v Marti Vysokottiolrkul. Sodinexii, Doklody
6fol Konf. VYJOkom,, k. l. So, din, niyom, Akad. Youk
S.S.S. R. 1949, 1,82- 92— Dehydration of p0IY1-inYI all'- " t
SO - 140" was examd. under the influence of varIOU5 agents; 
the greatest 1. of H! O occurs with treatment by means - 1
H, co, of specimens of the alc pm.pd. by the acid hydrolysil
method. Specimens of POI 4iu; l ac- which show to"' 
absence or acidity are not subject to dehydration Treat, 
ment of the ale. with alLOdieS at 60- 140 also leads tO coal
sideraitte dehydration. The dehydration Pf" ducca " Ou" t
unsatu. and cyclic ether Structures- the fOrme'r " Ce" noth"19
for ana., 11- 13 sank %. The dchydratim Vc0d" cU M" 

IMS

1' r* ne to UPtakc Of 0 from thcAtm. with appamnt formation
of cyclic DM,tid. s. — G. X1. Ku;OI3uOf(___ 
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Prep rat of acetal resins. IV. 10L- 
AKcis. - e Osa -,. M:PR Iua C

ward11 Ed _( tLa 00 W
A!! 4, Sbaw

Ctnp.). 
2 - an

fr, 
zAgo,gzoslu aits ' n-' oh ,

Atcetali.
1,  a01 If

rokaJapan). Rcpl. O k
030-. rr-tb-- 

tI ' y po 1myty the swpon. 

Rcs arch No. 12. P5- 1020 1348).-% Is

wtiu

P' l a.", 
P

1 0 yrly A. WiZoupid, 11uniesparInst. Ind. 
syraliz:itimi of vinyl acetate resin in a HCI- IltOsystcm into Raymond B. Seymour
a ol. ( in a 3: 3mixt. of Et011 and CtHG) msin with PrCHO DTchlio-romethyl sulfenyl chloride. Sylvan R. Woodj
proccedett very mpidly ith a dil. soln. and dil. fICI at, to Citi; s Service Oil Co.). U. S. 2, 434, 061, Oct. 11, 
room or lower temp., provided PrC110 added amounted 1949. Pure trithiane. m. 213% with Cl forms, in a highly
to 1 . 2- 1. 4 times the thm. atical value, but aretalh- ticm exothermic reaction, Cl: CHSCI ( 1), yellowish red fuming
i%ith MeCHO required a more concd.- IICJ, higher temp.. liquid. du 1. 6143, nit 1- 5428, sP. refractivity 0. 1947. 
and above 1. 4 times the tht-oretical amt, 4 poraldchyde, One of the CI atorm, attached to C and the CI attached to
and proceeded mom slolvly*. The r" Ist soln. was butyral- S are active. The structure of I corresponds to the non - 
feed 60 70 and acetalized above 63%; addil. of Me011 acidic, noumcrcaptan properties. I forms addn. prod - 
to the IICI- 11, 0 system s! i; htiv inercAed these values. 

in Ripper' s method ucts with olefins. Cyclolmxene forms with I a dark oilFor the detn. of aldchyde acc al or. ins protluct with combined_11". 1- S ---- __ U' jv f
vas siinplified. V. Improved Zmtyralis:Ition of polyvinyl

alcohol and mixed solvents of acetalized and butyralized 4 :: j" hjj;SjS* L as
resins. Ibid. 103- 11- Transpartmcy of butyralized resins

eit Midutaka and Zentaro Yokohama. 

Chem. High Polymers ( Japan) 2. l96- 200(_19j3D_- EtOHwas slightly improved by prepg. at stijbtly higher temp. or Iliadadding a sm311 amt. of dibutyl p!xLhal3jte or tritolyl phos- 
bhatc to the original system, but filtering the acetate rew. 

ll

IN ZAA-k- WN- Issompow In
oln. after diln. was the best way to rj iove the mil be- 

Various mixed solvents of 2- and 3 -componentIcs. 
tems for the butyralized resins arrd those of the2-compo- 

m

nent system for the acctalized resins were plotted cm. tri- soln. T. Matsumoto
angularco&rdinn" s, V1, . % n rLol fl e4* rification o I inyl alcohol for the manufacture

h d [ vt c methods v h 4=_ calti
xguno- HUMER = an

112- 211- q(' sWUc_M_."rf4-,oQ
5hoki Lee. Chem. Hzg1s Polymers ( Japan) 2, 201- 4

1945).- NaOAc in polyvinyl ale. obtained from poly- 
vinyl acetate by alk. deauxtylation is a harunful constitu. 

x7e; ro 49'n'gatron' MO cat in the heat -treatment of polyvinyl a1c. Removal by
J. G.)( cabioka. washing with Mc011 is expensive, and washing with cold

IvIelamine- formaldehyde resins. 1. The condensation w;atcx causes losses of polyvinyl ale. Washing with dil.. aq. Xa2SO. is therefore recommended. T. Matsumoto
and the properties of resin formed. Chojito Kitagawa I Degolymerization of Polonyl alcohol guri t rEieml
O aka Municipal Inst. Ind. Research, Osaka, Japan). lo- at', n, Icturo Sakusida and Tetsuro Qsu F

Report Osaka Municipal Inst. Ind. Research No. 12, 1- 3 Ti,,* Flty es ( Japan) 1. 113 - 15( 1944). - Them is con - 
1949). - Purified mclamine, m. 306, was condensed with si& mble dcpoly mcrization of polyvinyl ak. during the

3 and 6 mols. HCHO through the 1120- sol- EtOR-insol- deicetylation of poly vinyl acetate but little during buty" 
1-120 -hot -EtOH -sol.. and H: O- insol.- EtOH-sol. stages to formation. A. XaLji- a
HIO-EtOH- insol. resins'\ 13F and N16F, msp. 1%13Fjellified

thase separation on mig2 U.eo I SoLuti us I I01
fasterin less acid medium than N16F and aftermoldiagwas Z - . _... P. v , - ono, an. v' scose. Won 4r, _ 1772Zi
bardcr and more resistant to chemicals but weaker in mech. 

aq. solns. hstrength. IL Methylolization. Ibid. 4 -G. - The met - 
of polyvinyl ale. and viscose am essentially incompatible, 

ylolization, the Ist step in the condensation, is a first -order the stability of mixts. of the 2 solms. can be increased
reaction and, as detd. by the reaction velocity by titration when the stability of each soln. is high. 1. Sku,. da
with KC.N, occurs best at 60- 80' in a neutral m slightly Partial saponification of polyvinyl acetate. Ichim
alk; medissm. III. Mathylenization. Ibid. 7 -9 - The Sakurada and Masao Hosono. Chens. High Polymers
2nd step, methylenization, is a second -order reaction and
as detd. by the consumption of HCHO, occurs best at 6 1 Japan) 2, 151 - 4( 1945). - The properties of the products

9 partial sapon of polyvinyl acetate by alkali were in - 
90* in a neutral or acid medium ( markedly accelerated in
the latter). IV. Viscosity of the alcohol -soluble con- 148 Vol. 4-1
deasation product. I&Ld. 10 - 12 - The viscosity of the
Etol-I I lamin andfoundso Me c

proportional to the concn. up to 20% in M3F and 30% in
2, 16F. Since the usual viscosity formulas applied, the - 01. 
of the solute seems spherical. From the temp. effect
N16Y mols. are less firmly linked than AMP mols. V. 
Degree of miring with water. Ibid. 13 - 14 - From the
hange of degree of mixing with H20 during the condensa - 

Jon the velocity of resinu],cadon was de' l. VI. Velocity
61 formation of water -insoluble compounds. Ibid. 15- 17. 

From 70 to 900 the velocity of formation of 1-120- insoll. 
substances was detd., and they, were analyzed for N and
lICHO. In 4 lars. at 70" N increased 1. 30 in M3F and
7. 13% in WE?. but HCHO decreased 1. 20 in M.10 and
0. 890/0 in MCF. Hence in M3F xacthylanizaticka, I

to be the main reaction and in MW other reactious' seezu
to occur. I. r Yoshioka

4753

Occurrence of head- jq. head - 1g&. mw_U_QLaUpaurA
No P. 171orya. dF. S. Lcut. ffCI alco

ffioo year Tire Tru-nn!ber C.. Akron, 0.). J. Polymer

Sd. 3, 267- 8( 1950); cf. C.A. 43, 8240f. --Cor. values for
the mol. wts. of degraded polymcrx are about 6. 5% higher
thao those previously reported. The relatiors between
the polymeritation temp. and 1, the mole friction (it 1, 2-. 
glycol units. becomes logi 1. 00 - (

283/ 7). John IL Hill

vestigated. Although soly. in water is dependent on the
degree of sapou.. p, kri ial sapoa. products are more vil. in
cold than in hot water. Partial sapon. products am more

easily pptd. from aq. soln. with salts than pure pnlyviuyl
ak. Resistance to petroleum is attained it 60 and m- 
sistance to C, 116 -.It ) mol. 7v sapon. Y. Sulz" hi

The chemical acitzsis and nomencl
hydrol , yM- U.- rmvi ai, 

i. 1 Tcchnol. 15. 
r

ay-ne, and

No, 169, 9- j0( 19.-j j).-Sapnm. values will measure th% 

residual acetate groups. Aceryl values Al indicate the
no. ofollgre,upspresent. Since the 3apon. mlue: s mom
easily detd., and to avoid further confusion in termittol- 
ogy, i. is suggested that these polymers be designated
sunply by their sapon. values. Acetyl value can be
Calcd. from the sapon. value by use, of the equation: A
1275 - 1. 95 S. M. A. Glaser

D ol tate ' 

tio .. 0 I -., o., FujikAwa. 

1C77m' TT1g'A" 7o1ym.crs ( Japan) 2. 143 -5()( 1945). - De - 

acetylation in MeOH soln with NaOH, and macetylation

in C3H*N with Ac, -0 of j; Iyvinyl acetate ( 1) samples of 6
different degrees of polyrues zaticm ( D. P.) from 2000 to
20, 000 were repeated 4 times, and the D. P. of I and poly- 
vinyl a1c. was estd. viscometrically. In every case, 
independent of the D. P. of the original I. depolymeeia- 
tion took place at the Ist deacetylation. Depolymeriza- 
ion did not occusr on mcucetylatior, and repeated deacetyla- 

tion. It was concluded that the depolymerization vras
caused by something in the mol. structure of the original L

A. Nak- iinas

FlAlle-, 
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alkaJAMI
4. 1930. 1 - - ~--

S, ' ' , -) 4-- 5. 2, 5 02, - 

I. NICOH) 

aXTcd
AWW It ' Cre

I" Ycl— r," repeateduntil 120g. of 11 had been
added; the Il!" k then contained a slurry of I in 1vIeOAc, 
unchanged NIc011, and the petroletun fraction. The
dried product was a white powder. completely sol. in
water. A continuous process for the alcoholysis cm
Pilot -Plant scale is described. Milton Orchin

1050 8161

Physicochemical studies of the reactions of hi&h. 2aly- 
In * -- " — zo l-11 u. all loji Mori. 

a nij,crial Ulliv. Kioto). J. Sor. Chon. 1?td., Japan

45, Stippl. bin, ling, 4&)- 1( 1(.) 42 ( in G r- au)- 

00% aq. hleMl; 
n$ Ottow is an alcoholysm. 

yielding pol)-vinyl ale. and '\ IcO-JLc. No sRpon. ( direct
reaction with NaOH t o!jnpoljvjIXLAkgnd AcO'Na) L
was detvcT-,T—, in aq. Xlt: LU, sayFon.-was the main reaction. 
In 40: N MeOH: 11: 0 the ratio of rate of alcohelysis till

sapon. is& 2: 1. In NltOHcmtg. 107v H:O, nosapon. was
detected. The rate of deacetylation 6proportional to the
alkali concit., but the reaction is not uninvolecular, since

the rate increav,es with the extent of cleacetylation, being
abouL 4 lime,s greater at complete deacetylatim. 

H. Barren

Z4* t*- al— jeall Neel. Compl. 
9- * I!" C.1. 44, 7623e.— Expt% 

8748 Vol. 4 t

made at IS* on puriANI and fractionated polyvinyl nle., 
using Xa4SO,, AcO.', IT,. XaRr, KBr. and NII,Br — 
mferencle comilds., Aimv that each — CH--CII( OII)— 
unit can chemically bind 11. 25, 0.13, 0.50. or 0. 75 nml. 
H:O; the amt. of If -0 bound increases as the concn. of the
salt adn. clecretse s. P. M. Downey
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2137

Cb- le. D. rigel—) er- 

Nov. IS, 1947. 

LIC. for or rciluc , t4, 

MT rp, ,, i Y properties by iucorporatiag 5--25% of
1, 1, Td. furf- yl lc. juto a milt. corug. up to 407o* 
glymol and 40 j 1110 all based ou 1. GnIbnel Goldsteir, 

1948. 

1082

alreli. j. Ckl. S. St. m. toil ( to E. EidU l onl LIS: L.— f. 1 . & k_ o.). U. S. 2, 430, 372, N-. 4, 

1083

y

C.f. C. A. 391 901. G. IV. G- brút
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III, -,'; - i - r , n,,?% vii -it ilcnliol w 0 3,!" ... tl_lilt. Ot triz4 I., 1-r
5, = 1, ty 30, 19411. IN-Iyvinyl ulc,..  th- e

Molt - C F., to 1011 hvIMIV ed, fnio " e
g,; " - lo s - ' c. r0h, ;: '-.- -..-WesI , . it Md" hyd- 11C. . ili. , " 
I_ iffected by moisture thun the nic, 40- 1 1yvinvI nIc. 
pl- fici, ti campus. The polyvinyl ale. i n: i I with a
ItIL' Ifitut' ll RIC., the mi\ t. is allowed tOsLAM' i 11111 it 1" 11 - 
in;: occurs and an ildehyde, preferably ou of lotv - vatrr
soly. awl b a1mve INJ% such an BzH. furfural, ortroton- 
uldohyde, is addcd: The inixt. in allowed to stand over- 
nixtit aild I.% then moklel. A. 0. 7;os

2-167

1, 0' a CieDij- N,"!!
1! M7CPt -,- nrit-= ttift

c,,;,) r . -. ., — I n,, .  t nf o I y. are mi. 4- zed LT drYl ug
a b6- I a r 15m-25 4jkilia an,1 at a, TSWOM hi I a I I tY Of at

S. A. Mutler

lc- Z' Ff, nc cnem: itr4, W, flfgang Grober, 
H--- 1 ' , - -: u, L. n.-m. vnit- Nn 38
rk .)") 9- 111" IJkl), , Ilul'. 19 1 Wack.-'r people

L , ": , N ;. f cac, mitil the Wginai, lg
of ti, iir-.t %v( jrl , tr t,! uni t1wir 01wts , crc tesupurari!)- 

i rw, i Wiv--vt the 6-voloinricnt of a process far the
I  e 7ale prochictiou M acezone. Convuquent = turn to
C3. 1,; lie : 1— luctiou contrur! osl tllt:m with the Prof 'fern of

tht, cirlikh: in a dry. p, c: t: Cy form whicl, was to
I, C ,;. ri i, the building and fcrtili cr iadustric3* The
treating v which % as developed. however. resulted

4002 Vol. 41

71OORD, R. W- DOST. ZDGAR C. ISRMOS, AND G. Is. COHMN

in und( sirnble art I. G
Farben eliminated this Cill, polyrneri-atit.-I a.enace witi, 
the co% tractioa of an efficient %.at r cooli.ig system, 
Another problem, viz., riddinj the C41. G' i=- trifle3 such

ns the hvdratei of P and Nfli-ewaS solved hv *va3ldng with
110. the V! ackcr Corporation a!m io tnulittd AcH
from C -H, Mercurous Wts werc us -,I at terips. above
50' as catalysts. Not as well known is - lie formation of
MOJI) s from C: Hj; the conditions of this reaction are
similar to tho, necessary far the production o! AcK with
the exception that instead of usinz pure CiH:, a. 3.), 5o mixt
of C 112 and NO is used. At this plant AcOBu was p;;- 
duced by micting BUOH, Ac011, and Ii.\ O,. A O.Njc
and Colv vinyj it,,. were prodliml hv r—ting, or.- 

VK1UaUGT1 proeri- s tnevolecT- the

0 at —20* iu Vie prc cnce of Co to
produce AcOH. Also, the Wacker chemists polymerized
the C.H. cornpds. totorma no. of high polymers. These
polymers were used to replace natural rubber &aft wood
products- David W. Young . 

1880 1947. 
213
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j91== jWj2j& L' A. Ll, bry and
liTilw nw- 11OK-1 ( inst I" llari3,1. 
J. Pot'yin.cr Sci. 2, 90- 100( l q',).—The pliate szpn. 

incompatibility) in Solos. of hi;:; i polyintrs in t!:c same
3olvrnts was studied for 14 high polymers = i- azzi=- 

mcil methyleellulo, c, cellulose a(guitc, aitircri" lose. 
tthylceflulo, bcn7VICCUUIO3e, polystyrene, Dn4vintj

acetate polyvinyl ctal, Me methtcrylato, an7u_. MMMr, 
a polyso- ne, pulyvinyl acetal. 

aC,',PRIIuI= t dissolved in 13 Solvents ( water, 
acetone, Ac011, AcOEt, Me Et ketone, m7si yl axit!t, 
AcOAm, AcOPr, AcODu, CHCJi, Cilid, t! ija%ne, and
mesityl acetate). The influence of solvent cl, lcn. ... c! 

the mof. ist. and MoStiLUti6n Of the ICUICM730i. '.'; Li

studied for 73 mixts.; the results are tabuliv-,d and retire- 
sented it. triangular diagrams. Of the 3.5 Pair; of ni -.h
polyiners tested, all show sepn. except cetlulo, a acetate + 

nitrocellulose in AcOH, nitrocellulose + acea! e

Rho,lopas IIH) in acetone. ' Me Lt 14--_ AcOH, 
AcOEt, and Ar.OAm, nitrocePulose + 21- nizliacr lare
i aretone and AK)Lt, aurl twazy1cellialow + po! jrstyrcne

in CHU. Witen 2 high polymers are inco) atible in
one solvent, they we generally also in— rapaubte in other
wivents. The limit of pluxe sepri. deicnds on the nature
of the bolvent. Thus for AcOH, mesityl oxi, L, and fl; Q%- 
ane the limit of phaw sepri. occurs at biZlur,,: u;.0 concn. 
than for ester., ketones, etc. The bighcc the mot. rt., 
th.: less compatible are the Sample% and Cie mom ii the
Limit of phase sepn. shifted tmrard smaller coacris. In
order to obtain sepn. of low -mot. fractions, more coned. 
wins. must be mixert. Branched-chain mots. do a t h ve
the same sepri. limit.% as linear mots. Ttnre n an obvious
relatinit between the compatibility of 2 polymers and the
chem. nature of the monorners. TECsimilaricy- lftherna- 
cipRI chain IS not SLIffiCiCrt to insure the roi NU7 of 2
pCilyine". Thus vinyl dcrivs. ar. no, misciWs with each
other, nor are celluln3e derivs. The simibirity of sub- 
0ituents is also insufficiefit. Thai polyvinyl acetace is
immiscible with cellulosc nitrate while benz.0,miluloie is
miscible with polystyrene. In the fc%v e:: rcvdonAl cases

high miscibility, e. g. nitrocellulose aud ll-, incthacryl- O 

ate, them is no stnictnial analo". Phase scon. L3 dis- 
cu sed in its relation to osmotic pressuve, and the

isomorphism of the mots. Phase sclin. ftirnislies n -%v
means of measuring the mot. wt. of mncrozn. Isa. L. S. 

Polymerization of vinyl compound. in, tae gas and in Vig
liquid phase. H. W. Melville. J. Chem. Soc. 1947. 
274- SO.— Methads an described for detj. initiation mte
KI), propagation rate ( Kp), and temination rate (. KT) 

for the liquid -phase pelymeri7ation. of vinyl acetate. 
1. 1). 114dack

6436

Produc , Pot Lonza -Werke9 
a- 

OR - eI= 9*. LtjM. n + I_nW-Tr-"3 BeIg. 448, 685, 
Feb., 19 13. Po vvinvi aics. ( or partially sapond. poly- 
vinyl c tcrs) afQ - - in. - , temp. by Aqjl
ii' 64wesencc of catay—sts ( miacml acirls) in Such a tvay ti4it
the lmoluct remains Sol. in water, below a relatively Willi

9-, Iatiorr temp. Mg-M- lbl"M ace' llizotionY. - After
aging 1- 2 days-at-* 2 the 94&1 Iaw nade into fibets, 
ribbons, or sheets by discharging through nozzles into
water at a temp. slightly above the coagulation point
e. g. 33*), or by spreading over similatly heated surfaces. 

The ivauttaint products can be insolubilized in water by
subsequent heathax at about 100' A. P. -C. 
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ic, above witich K tlw_ :lot change

Uizzli, - ;; ir -t . " n
I Ai . . 

1 of I I. du Pont de init. c. 11, 11- 11111. 1I101 1 if 1, 1: 1, lici, cr. The rcl;ltion, hip Ile - u U' S. %% i[ ll hilther oddil. I ug. 3, 10-L - S, i; .
1 , here

2 k' , ' ' 3` 1 , ' . ' - * J. Davidson ("' Vil If' - 1 d K is: Ing 11/ 11.1 . ..... 
K / 7'). - 

Photocuer p 

9' * 
The Of a jit. crini,". is at

on of thio Ctherr. l4rederic-L F. T - U111. 

Rest anki WiWa:" ;.. Vaughiri ( to Shell Duv6opnient iTibuttil to a chun9C ill the ' vPc of
Co.). U. S. :, 31_1f;, 204, Jan. 1. 1946. Thia r6icts are . 1 Ile I) la titi/ vr C0,1junt at the crit. conint. is 111A Steicili' 3- 
rrtnd. by abnorinal oe.dn. of an aliphatic niffea[itlIn I tric. The binding of the pI: l,, ti, iwr to tilel. 1. of the type d,1crjU,, l I, ( C. A. 37, 
tu wlwtti. orr. t. uch of. oltfins, at or belaw T 

Cill"""` \%" ,
I LI, A 4V4- 

Ofai twctirs IuA,, V, ll 1- 11' 667" I- I., r groul, i Or

tile p(dymer. Init at the Oil- 
111c " vtol" C" 

6th 1, 1. lticizcr Will` b -'s 11" f'"' t" "' Wi";, cup. rity

l, " r 1, 013, ilt, I ; icetalc by hoincloginis
teinp. auder the influence Of ultnvicict light ( b, lcil 300"') The Idaltici- Ail .- sba s a grelacr decr sc in IV with

L.). Thus a 1: 1 mixt. of liquid CV -:01'"" -' I P' SH phth. lic acid dic,,l,, Er. ate in

artz ttibil - 1- ith t1110 nicreluting mot - Nv t * of the esicrs, wheil the '" is , 
co - 

ww placed ill all evacuated qu, fie pared at Clllllilol, Mllc' ts- of if,, pI,, Ii, i The it at

aled slid
at 01. The lwltalil$ ill 1- 1" t' 5* is given for49 pl tiellvl, hlCluding

were subjected for 6 Mill. lo "
t tcnip. [ turn 20 to V. 

frton the muct- t. The S different Palatin Is. glYevi"' l, is` I P` l 1,, fipatc, butylqualtzlig-aiclainp plated 20int the ini%id

exce, 
h  Y1 pho- 11

tube was clifflud, oPelltd, the
as steamte. 

ull IW117.V.1

isoheplYl Phtil-d-Ite 0 tI ( he residue %%a% waAicd v%lL hc di,, t... Or ph balk acid and

whi. It dip,, Pyl s. 1fide. b 
11" A lithalate, * 11- 11 1

rea,,tants wtic kcpt m lhc MON, p"1611, IWOA, M OCII_CH 011, 13tiocJ1, 01, 
in. ilor cxrt* 'u ' hich the - mc d less than 16% Of th' 0H, and AntoH. The data rc " I lcriird Ivith the equa- 

dark for 24 firs at 1-5- 25" yieldtions of the prcccS!5, a,. in: 10, (,/,) - -( K' IT). K' isfunc t ion of T
thici ether . TKe possible veri Irwin A. reall - ivcxx by* K, _ _ dT  b, 1, 1. c a and h are consts. 
discussed at 1019th- articlll.ar importance is given 10 the const. b, m hich bas anIasfli,i dcharacteristic value for each plastici r- I" Or

t thclandtheK' vu_ - rVe7pas—twizer

rl lf. t oil
v` I

a  factors influencing the theological rela
tionships. 

H. K. Livingston

3COO

P Zaly.Vinyl compounds. Robert P. Robilrts,, Ed- ar D. B, it. , Z; pt. 7. 
Johnson, and Harry H- Taylor' & iu solo. in a mediuln
1944. poly -vinyl esters are saPor
contg. an Ikali,,a lo%ver allphatic ale. and a Mill PrOP9r- tion of water. rhe amount Of al; linft ra t"' le"" tholoups to be_& sPIlkcQ4.-- Lt'_Wtt* th" quiv of jac. Wer gTO Davidson

563 960 ( r,, eding abstr -) 

7697

Funda crttalz on, techniques. Dry extrusion of
thermoplirtics. William L. Hess. 1vd. P1a,1Ucs2, No- 5, 
22- 4. 9( 1` 9 C,)., Descriptill. Lee old Schegan

The rbeltuattT7, of organic glass' s- III. Rheom- tVY
a methfid for ,-%u( jyinZ the mode of action of Pilkliticizillz
A1r, dtj,, sclactic., murzillt Allvis, and use Friedrich ( Reichs- 
fOr. hur$, an-A.Jt.. ClIle). Kolloid-Z. 108, 44- 58( 1944); 

cf. CA. 39 - 0240- 111 the
pOIYstYr""`_ 1' ab`tmO1

F. the ,- cr () f dtformation ( IV) decreases On adlin- Of
plasticizer. Tim temp. coff. (A) also decreases UP to a

7698

G. -.,%I. klinc ( Nat. But. 
23, 

mwk(i. 16 a p,irLinl- 

MIPW49. - it- 

19ing is 11- Itcrcli fly
drying and LY tie,ttirent , ltl1 Lci4s 00' , "i, call-. 11, 1100
or Chromaics and dichrornates- I which llas twol tendered
inw!. car. be vulcanind with SC12 or S- I Wild- by ' he
foregoing TnOCCSSes contains acetirlated and unacetyLted

01s. hich can be , pd. by extri. U dissolved ill cGCcd- 
HCI one allowed to stand 4 weeks gives ll form Of I in

214
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Kodak- Patbi. Fr. & 30, 746, Aug. 
esnIs am prcpd. by causing a Poly vinYl ester. 

vin 1 . 1 c a; to r ct with a lower aliph3tic at, 
ulnL4I g*' WoNidchyd 0. 1 & 1. icList2 Ceatoms, in the presence of a

suponifying agcnt chosen from the group comprising pn- 
mary nd secondary ales., and in the presence of a strong
acid as catalyst in amt. of 1- 5% by wt. of the total reac- 
tioumixt. The amt. of catalyst does not exceed 20% by
wt. of the polyvinyl ester, at not aboi*e 60% and thO
reaction mixt. is homogeneous throughout the reaction, 
The polyvinyl ester may be replaced byThe catalyst may be HSO4, IM, a sullonle fiaMH-C4, 
COOH. Films and sheets may be made from the resins. 

7652
6citr* a, Th

Lee an( znr.!. ' 2-?PY, s- 
1939).— T -- id

The
a tuol. wt, of 24, OOU and 79, 000. i. e.. a

1, olymerization fact" of 290 and 920, resp. All the
ubstanres had the same w1ocity const., 0.(JDG at 24j' 

and O. U33 at 40*; the same heat of activation ( 15. 5 kg.. 
cal.); the same collision no. and the same probability - 
factors. Victor R. Deftz

2541

I alc oh - hungsges. Fr. 332,- CliemischeForsc

o6" P
Cornpds. of polyvinyl ale. am con

eci int . 0 poly jnyl ale. by mixing them with abs. ale. 
amd small quantities of acids or alkalies in a mixer such as
is used for mixing P- teS Of P12stic$. Nfixing is PrcFerably

egFecttd at low temp. Polyvinyl acetate is mixed with
abs. _Xle0H and dry AcOhle together with sodium methyl - 
am in a cooled in-, ... tor. AcOMe is distd. from the
product and polyvinYl RIC. is Obtained M 9 white Powder' 

215
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Vol. 32 1958

2248
C. dak- Pathk. Fr. S17, 330, Sept. 

p ' tI C Oron jes of resins, obtained by conden. ing
a hydrolyzed polyvinyl ester with a substance contg. a
reactive carbonyl group, e. g., AcH, are improved by sub- 
jecting the resin to a deEsterification so that the ester
group content of the resin is reduced to 3% or to a value
in t. b lo the polyvinyl ester. The deesterification
increases the content in OH groups to 1,-* D% calcd. on
the wt. of pojjr6 e. in the final product. The de - 
esterification , ' ct# ny means of a I— fatty ale. 
The condensation may be carried out in the presence af at
least 3 molq. of a lower fatty ale. for I mol. of aldehYde
so that the content in cater groups of the resulting min
is not above 3%. 

U= Mipj, Maurice Belloc, ( to Socikk Nobel fran- 
caL,FT--- U7S72 , 105,208, Jan. 11. A - in pmpd. from

a polyvinyl a1c. and an aliphatic aldehyde has incorporated
with it about 1% of = antioxidaut of the polyhydroxy- 
benzene type such as hydroquincue, to suppress yellowing
at a temp. of 100.. 

1356
Plasticizegs for nitro ellulose, cellulose acetate ene, ig

Wyl reSiaS, eIC.__ LuCaS Y_.k_,7nCM

caL 0.). u. o. 2,093,-, Nov. 2. Dibutyi butoxy- 
succinate or other compds. of the general formula R' OOC- 
CH( OR) CH-.COOR', in which R is a hydrocarbon radical
and R' and RI are alkyl groups, am used as plasticizers in
film compds., etc. Several examples with details are given. 

342S

Wú1 0 Herrunana. Wol- y

b. H.) - U. S. 2. 109^ ~- L Sm Gar - 

531 ( C. A. 31. ~')- 
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abl. 63 196, 

4419-:7176
01; , 1-  , - I In li. I. 

v -,.). I.I. S. - 1611 Kill)" 
1.), 111, 41; 7 ,:,. 04yoMms an-, 

were NLdlilmed ag- l' t uv irvidiatiin
Y will' 0- 1- 10 % 0-CfI,: C( R)- 

0ji- Al ill, where It is if or Cl - i alkyl and R' is
C,-,, jj..: .,r - ic, tililled fill. PrOLOCtiCill, was albo afforded by
l, tu iiit. i:,, rsl)r;, yij6g;) II,. ofalguniopolyinL-roflmttliesurf;iLeof

Ljn, vijlyI;. oiyIii,-r. Cil)ulyitierswvrcprel d. itxwla. byllSingilliti- 
I,,,% 4, f l0w. Lliv peroxide. r,,dox, uzo. or coordination tyfx. 

q' Ilti.j. I( Ii, =: me, 141 — I' ll) w— prepd. hy reaction of 0. 021 niale
wril, o. W-17 niol. CIf.: QM-) C0CI in

III Ill. ., nijyd. ibyj idine. After I hr., the reaction mixt. was, 
in,ored , .,. ixL. ,[ 1., Aj bid, : j% IiC! and Irk) g. ice. the inixt. 
xt, l. w;,!, tile ext. dried over unhyd. Na,,SO4. rind thi! sol. 

v,- I, t eval.d. to give a. ligh t- yellow oil. In a 0. 3- 1. shaker
Inlie. w.i I' Ll- d 112 till. C6116, 0. 2 g. &, a'- azodicych, IIb, xaIICMr- 
lionkrile, wi,i 0. 5 9. ', f ( ibis oil. C, 114 was pressured ! it at rcb- 
te; j, p. and tile knixt. was heatcdat 115* and i: Q)(10psig. fur 1. 5
lirs. The pro,luct, 2n. 2 g., after w:4 hing with ML -011. ILdan other - A3 -4
u4if iinr tub- It- prIvs- d at. IOU* and contg. 0. 2 mole % I wag

j_ibl, after tirpti Ills. exp— re to uv launpa. A polyethylene
conirul filia cracked after I -N) It". 00ter polyincri; similarly
prni;vcted nwre polypi-t- pylelle. Pt, 1Y( Bu actYlatc), 1101Y( vilITI

jj,, Iy tyrkenc, polyacrylonittile, and polik,( vilwl 14i6ridui. 
t;, ujj r incinde ( lactliacryloxybcitzuy[) Lx-iiwyitilctliulte, 

itivtit.,csyl. xyhenznyt);tcetylili" l" tllc. ( cryloxyllemmyl)[len- 

ii-Illetbacryl

o, yl .......... 111 - 111 -Will". 0 F. Rrlwrd fle-ultivy
Onyl xctato) diw-rqiObns, 
Zanr- en W, iterstolTilbrick. Noth. Appl. 294, 294 ( CI. 

A :& b.- Apcd 12, 1965, Appl. June 29U, 19W: 8 Pp. Vinyl
acetate is polymerized with a catalyst in the presence of a protec- 

kb, e wollaid , Me, Et, hydrogymethyl, hydroxycthyl. or carboxy- 
ineatyl ccilulose). and of nonylphenyl ethylene glycol ether or
uil,ylphenol condensate. Then, poly( NH4 acrylatc) or hexylene
glyt- I. and an alk. Mr -Al silicate, are added to disperse the
pigluvrit. F. I. Vakireusel

72C? 

1 r.rrno inyl Polymers and copolymers to the ctc 
i - U Y a, wa. Zdzislu. klil,Pc and Aara. la' 

I- Akil-row, Olivrigiew Poland)- P= Yll

Of the no. Of Polymers studied. 

mo.,t e , t at to uv irradiation were: poly( vinyl ale.), Poly- 
tte

yran

v, uyl utyralb POIY( vinYl act ), and the copolymer Of st be

with acrylic acid. The abo re Polymers behaved similarly to - 
0

w - W: L. ds - f irradiation, eXCePE for poly( vicyl butyral) hosi: resis
Ivity -1. " irradiation was lower than that of the st * yrelic/ acrylic

C. -- rally, 'Substances that c. atjul Ct in theiry4radiatiou- In
a Iblay li, cr resistivity to both uv anLV

11; I;_, y testing of lacquer coatings intoded for use in thethe samille!1 can conveniently b è " Pos" d to
wort- .,cc. 4ilblu uv bradiatiork. ] Edward A. Aclorumnia-4

218

10070

conii- t,,  control of Villyl_;ICelatc-, polVilleriZ Lion., A. V., 
Y" ....... ".- A. ;,,,, I I, . I, n J' hwirhe,,ki. 

691- It C1. 1— I' licill in the

poly.- of vu,o, i I I I,, MeOil —" Id he livid

t— r. I, ttill-ll I - i- ..." t ... liatie r0ract- I. I. t.." I, vilbt
L l eett the U ; 411- 1 64C C- 11)" 

c""'" " ry ( 1vid
I,., kill, it-ritary ystvnl

11411v(% illyl I

The refracomietcr u- 1 litt( I " Ill. 41: 1e ( if wilic" ctllltul- d th, 

toile inea%urcd, ' lie ., tmllti,tr(II- rm, I,V( vinylaCCtKte)- 

hily difl, rences in the xl, by pas - 

Of tile ; igln. throllgl, III-- I'( mbL1j; l, 1", 1 evil, — dc, i to be
Vr- L6, -k

1540157

The of

It., . Co. Lul.. ToLyo). X,, -w K - Z-, , , I - ; 

jal)alt). I',, IYHIVi% L. I., t do WA
in . coned. 44 -te,,; ..... .... ; I. T- 

dvilrgent i. f., mb., \ Vi(', 

kind if p. 1yawr e;-- ct—'ytc, till
was 0; 

v; n- :" rmal) > p6y, uby! ;, ' t. k1w) > 

RiTeCt ofdeteF;;Ck. t 1— s 11, L . . o. I, r: N > N., 

late > ' 1; 1 > N 

dfonate. The of knol. WL. nf -! el I-', Ili -11117

The 4,cL was a*.--, '.( I i; l 1,; 1 4- 1;. T- I a- -  -, 

adiGul; ail incirg. electrolylv w4en r.lent. 1. A-.'- - 

MM

polvivinvlacelate), Co., Ltd. ( by Siz. a-, T- h- 

Illubn ja,)Ar.. 

INI; I p. Reacdon of aninrl lom% ilolAvi-LY! - It%l k I

ith AcO in lialualkancs or arvnes in 11- 1 Ilre- 1— 
nin, wpholls rx) IY(vil' Y, acetate) ilk



1(- 563

sld&.,. " I 1 1%. 1 .., I--. kv

M9,02 , S'. 1- :;,, h6l; (;,,. Appl' Will, 11. WW; W
A,],,,,. 1,. 1, 1g. 611" i . .11.,- C('. er. 1, 1.,;,:. Iit;, C,158.: t., 51)"). 
pr, -, , i lWg. is atiqw— c-d t,, give a linhhlt- We poly. 
niur t! isI, i& hy all— ing t1tv prit;:tw! h, tving ill,- r  cl— t., 
CIT' Wal: I' ll il,;Illy it, 4. 4 i" 1111. 1ild Hills' 14 1111" ifil dinic— i- il. 
The 1,. p. , I C., dis1wr, ion tivert, i— s 2 211* 41niring Ill, cxl,. i i" n
1, u-, wt, ' i i ............ r mid partuf On- ill( lare r, itiovtol fly evalin. 
It. :,,. !, I./ lir. if : let W f , in VI a, vtMe - EN , 8 , 
If,() , ly( vi. lyl A,.) 2X5, :,;., I a 75: 2.-, 0. 25"", 
I" I. It" Ouli ." nI ( IM -11110), it, OAI 1. . 4 a - In. of

1< 0119. tiiLC C is I- lynivrizi,il ! it 1. 6 atin. and 7t) - mi" in it titlittlar
re.Ect. r. Th, ii, p, r, i i then pw—, th- ugh ; I vall'. Mill a

tube whcm it vxI,., iid, at 11. 4 utin. %Ttilc the it -nip. decre: 3
t. — 70*. It is Ilicis It -d into it stvain- I.Lckett-il 5clianitur where
a geAred, punili hUbbIC- Iff0d Itr4idtli' t AM M VaCnitnt

PURIP rt, I.-- I te vo tic matcrials for recycling. Details of
the app. u.— I F: L. Deck,,r

Polymer pulvtrization. A Lhi Clientical" Inclu%try Co., Ltd. 
Fr. 1. 3-A,342 ( Cl. C ohf,g), May 7, lifr,,; J., I, in. Appl. June
11, 1963; 5 pp. Wul, r- iiisol. Imilymi,ri, which are it - 1. at
between r— ru temp. and the h.p. of 1110. tally. parat— tcr > 10, 
sueli as poly: .... ill-, poly,-sters, and are

to If.0, the inixts. are licatol under picssure, and the tuists. are
cool, d, or ut,nnized, to give po. d. materials with tinif. rut grrauu- 

himetry. Thus, a mixt. of IS S. nylou 6 ( diain. 2 unin.. lacight
2 mm.) in ZJ00 W. HIO is heated I fir. at Mot and 6. 1 kg./ cm. 3; 
the product is dried to giw u powd. material, part icte size 1-

22
it. 

JJDPF

18304

Poiti( vinyl aceratol. Kinasinki RAY. Al cu., ..— ? : 7 - 
ul, i . ..... J.&'". 

Mav 21, Appl. N, ay 27, RAM; 2 pit. 14I.ECIA.- 
ert- 13ta ether) il) with AcjO in haloullk, ttivs ur .— Li— w

picsclice of ( 11) gave P()Iy(viliyl acet., W: kj i) 
Mlent yields. Tints, to a S. In. of 0. 4 g. 
CIljCIg, 0. 1 g. Ll in I ml. Ac. -O was added. Tne
Zirrt:d at 30* ftir 7 firs., p,)ured intu fictmirtim vi.wr. 

fittered, and w" licd wit!. but H,,O to give 111, ct ..... .. . ... 
MeaCO and contil. > 98'70 of the t1woretical ajut.  A, 

Treatment of cryst. I gave iiterLoreg" Iar. Ul i;. ,. 
4.u.. 

219

18374

Inc. 

b4i.,; U. S. A1, 14. Ap6a
2(, li)W; I pp. P,, 1y vr j, I( 7i, izv, s i, C,-&, I. I - in diglyc(,Iic
acid ( 1). it. )AY - 1, ate. conig. at, th- gr,. p
vavi: ex, ell, jit wit It ;- d c- tirilittiv U- Lilt, UEM,, iVe
roperti" ( if 1— ly( villyl avi-titv). lo" r — tilil. le, I (W. pr" i' viene. 

glye, tl :117- 1. and ctityl, it, i lyc.d m ....... Hn , th, r 4LZ g. w - v 1,,:, tcd
under C( h it, Clil. - 111. ' l- 11 () b- tutt -I dwim, v.sturiticati— 

was Contiial- isly r, ii- veil by az— i- itic disilit. liaritilg Elie ISE
20 firs. J r— tion, Lliv 1, nl, w- raised to IM5. by
reintiving vattv C..116. At the esid , f thi, finiv, the ;, eid value
wa, 25 D inga Imat I 1 12 Ill., tl,,- luctiounkilit. .- ll. att,11

Ill 215; whik- grailtiAly" ieducitig ill, 1jr— ure tit J- 5 tula. The
re.sit taut poly - Ler li- I  wid v; lllseof 1. 2, asaptin. val.w of. 523. 3. 

itwl. W" of 451... 11. ; k. :i lluniart
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10935

Te, minal carbonyl grouiLoLpolAvinyl, acetate) polymerized iq
Tff mc-c Of aldehydes and of the derived polykvinYl 11c. b. 4. 

MakOt. Sj, i_'jjl, j ( K. r- 1ki Ra). n C,,.,- OUY: Mla. 

K im- lhi Kagaku l9(211).- 67&- 8I( IfX12). % inyi acetate was

polymerized in the presence of an aldchYde to give low- mOL- 11, 
poly( vinyj acetate) ( 1) having a carbonyl end group. Thepo.ly- 
mitr was sapond. by an alk. soln. in J6Ic0H and the reaction
mixt. was acidified and distd. In the distillate. only a -ketone
was found. On the other hand, if the acidified reaetfon mixt. 
was agam made alk., both ketones arid AcH were found in the
distillate of the mixt. Thearat- ofAcHproduceilincreasedwith. 
im:rcasing time of distn. The ketones liberated were McxCO.M
MeCOPr depending on whether the polyalle, was PrePd- i1i 01i
p,,esclice f AcH or PrCHO. The polymer prepd. by sensitizedphotopolymerixation at low temp. gives less ketone. These
restitts show that the carbomyl end groups ol I prepd. in tile
Mc- of an aldellyde are mostly ketonic I CIWMOAO- 

R1, oil are easily cou- td to aldel- Y' le coll 9
Cle' r"" Ps 4Y

CHJ,( 0 rt

the climinationofa ketone I- CR,CH( OH) Cl I' CII() + 161" CoRl' 

Thus. the & polymerization Of Poly(' myl " c') '" '" ' q* alkali

solo. occ%,rx. at the aldehyde group by the reverse a1dol I 't -m
Eiichi Wad. 

8475

Waft v

and MMI acetateg. Vuji Tadokoro. Volici Uchitmai, no,-; -
rjim and Hit. shi Y.... ur. ( Univ. Hiroshima. 

apao). J. S,,. Himshl- t1nie., Ser A- 11 Z7( 2- 3). 133 -MI
19W). Tile non- Fickian diffusion of H2O through cellul"' c

a late and poly( vinyl ai,etatesl was investigated indirectlY by
evaluation of a rheologiml parameter At ( CA 54. 6184h) for cr li
which is a.ssumcd to be equiv. to , p-,, n, t- , ( Crank and Pa,rk, 

CA 46, 3&, 2a) ch acteristic Of the diffusion process. The value
of k increased as the temp. became higher at corist. humidity and
as the relative humidity inereased from 30 to 60r at Const. temp - 
and passcd through a very low min. be. ween 60 and 8047c rela- 
ti- hurnidty he ' ameters Ar and a were compared, and

pa ssable
Obtained which supported the appli

mum of such a pa ramete, " k although tile 2 val did not

show sufficient numerical agreement. 
joamn, Burgerr
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eoly( ving
acetate) di: gersams. Fa,rbiverke Hoechst A - G. 

I- - 08f), aly 2. 
1964. Appi. Oct. 10, 1961; 4 pp. Poly( vinyl acetate) dispersions
are prepd. by mixing vinyl acetate 77, di -Bu mal - te ( plasticizer) 
23, a" I' mi' le ( stabiji,, g umnomcr) 0. 7. HO 0. 15, m. dcn- 
tion p - duct lot 88 moics ethylene oxide and I mole norsylphenal
mramnic surfactunt) i 1. 25. Na octylbenzenesulfonate ( anionic

surfactaut) 0. 8. Na citrati, ( buffer, electrolyte) 0. 16, NaOA
huffer, eICCLIOlyte) 0. 45, KSA ( initiator) 0.30, fumaric acid
stabilizing mommer) 0. 161 part. enough H. Ofor 57 wt.% solid. 

in the final oln., and enough AcOH to establish a pH of 4. 6- 4. 7. 
The reaction temp. is 75-& 7*. Tile dispersions  useful as

buiders for q. ... ting complis., as paper - tirigs, as dh-,-, 

a, textile iOp,, gn,. t,, etc. Cf. CA S2, 167,58e; SS. 20513,; C. 
803, 956, CA 46, 10684d- L. F, W. Rululagic
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Plasticizin" OI.YQ- di4!y& htha-kCj e;, h, R. Dragluri. - oll E. F
tItucha,, st) 15( 6), 342- 4( 19641- in an attempt to de - lop. 
mr- oicn, method for dctn. of the itsifi- till" temp- 01 Poly - 
vinyl acetate) ( 1) dispersims plasticir.ed with di -Bu plittlMlate
11) a series of difficulties wcre encountered whm the variation

of & sp. v. l. as a function of be temp. was chosen. The det". 
of the n of a film dried directly im the prism as a functitm (, f the
temp. gave much bett results and was much mine suitable for
elptl. adaptation. The temp. of the thermostat was slowly
vaiscd by heating the precooied EtOH. The Ft011 - 23 Pre - 
c, . coled to - 15' followed by advanced cooling with solid COt- 
The graphical method used by ] cricket mid Hcu- h ( CA 47. 
62216) according to which 2 straight jim., itltcmvtvl at the
desircd point was adopted for thi,., Ietll -. Th s rflo" I Kave ' hc
foll- ing - titlicaLion te P'. f- d" t ......... .. I I pta' ii' i- 1 with

11 ( the % platime, and the it, 1'.): a" 

given 11, 17. 5% . 5, 15'; 10, Lj),_ 1. 5*; 25, - 7.!,*; 1- 11

wl - 3;1*. Agitation had very little rilect on ' h - 
ter"., and hence the min. agitation neecs, arY 14W effective III- 
twinng was that required for homogenizing the contents 1, f tiler
initocta, ( 2 -.-). This ,. It was confirmed by - Wics Of oth

detos. in which divitrse cha,r* Cteristi" Of the pezirnerrs (, iscos, 
ity, plasticizer cutn., resistance to tearing, 

i. tao of the fibers

w ejengatinc, am wt. loss weve round to reach nearly enlist. 
igalucs after agitation for I hr. Plasticizing could be perfurnied
during cooling of the dispersion, thus p. t, mliy eliminating the

acb; time. 12 references. M. LaD&d. t
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It e Japan

Syntfi" iii Ch" NAIR I N Gum

Nforimoto, and Ciichi Uemum). Japan. 15. 542(' 63). Sept. 17

Appl. Sept. 4. IMI; 2 pp. Vinyl acetate ( 90. 7 Pirts) is mixcj
with 0.2 part chisopropyl dicartionate Peroxide and 0. 11 part
N, N-dimethylanilipic with ice cooling, cooled at - 50% anti kept
at 20 * 1* for IN min. to give - olorless
which is . pond. with alkali to give colorless

degree of polymerization 2980 and degree of cry, tw.! Hirosti Kataoka

1846

The emu' s n I " IL.- G ' Mueller. Oesterr. I net,,07'91'

gy
inareparrative method

is prvw..itcd and properties and applications if poly( vinyi
acetate) dispersions ure di. usi cd. M. Ternbidii

1856

U drol t' d IftUS
t.,'.

T a CaGa
OF. 6wt &4r Maria Tokarzt: 

LXUW
no , 

at 252t
YL, 

III, Itb(1963). 
ThekinetiesoflatitlYna- 

1._._-___ - , 

t2 , 52- 

crization of vinyl ac- tate ( 1) in McOH and the effect of various
ri,iraincters un the hydrolysis to poly( vinyl age.) were studied. 
At 606, virtually no induction Period was observed; on lowering
the tenip.. the induction Period becanic apparent ( 80 sec. at
FA)"). Tit. rate of polynterixatioin deell- wd with c1cerc- sing
t,,.. p. if reaction. The inot. t., as detd. by viscosity, dc - 

will, inerva.,ing 1. up. of poly- tirrizatiou. Change of
Min ! t ijilor ( jhjc4C( CN) N: 11) voticn. in the rouge tit 0. 0.5 to 0.50% 

scd in 1) an increaw in if. rate of poly criz;itkinj
the rate was proportional to the square ront ( if initiator conco. 
The -mol. wt. hirrvas" I slightly with an increase of initiator
mien. up to about 0. 2' , 'o, then fell off Nirly rapidly JI: McOII
mtha  1, temp. 60", couvcrsion 60%). The rate of polym- 

crization dmieusecil slightly with increasing autotint. of MeOH. 
while the degree of polynterization at the same conversion de- 
pended on the initial 1: MeOit xadio. E. Wieckowski

Now system In emulsion polymerization of vinyl acetate, A. 
E. Akopyan. L. S. Crifforryam, and N. A. Markosiyan. Zh. 
Friki. Kkim. 37( 2), 408- 13( 1964). To obtain a high- quality
fiber -forming polymer, the emulsion polymerization of vinyl
acetate ( 1) was investigated using ( NH.) rS" ( 11) as a catalyst, 

111) as an emulsifying agent. and AcOH for rcgu- 
alig' the' pff. Optunum catalyst concn. is 0. 15- 0. 20%. giving

conversions of 97. 5- 98. 5% after 7- 8 lus. at 60' in an emulsion

of 474. 32 g. 1. in a soln.. of 28. 52 g. III and 3. 12 g. AcOH in
455.02 g. HiO. In the presence of 22. 5 mi. of a 4% soln. of 11
ix., 0. 09% 11) under the mine conditions. the optimum concin. 

of III with a degree of polymerization ( D. P.) of 1201) is 3. 0- 3. 8%, 

yielding during 6- 8 hirs. a stable latex which h" a viscosityof 10- 20' 
hile 0. 3- 0. 4% is the optimum concin. of AcOH. The

ly*of the latexes prepill. can be easily controlled by adding
III with 2 different mot. wts. In the above formulation, a

standard amt. of U1 ( 30. 7 X.) was used, this amt. consisting of 2
species with D. P. 900 and 2.000, resp. The viscosity increase, 
is almost directly proportional to the ratio of the latter to the
former. Thus, the viscosity 15 or 95 poistes. resp., mrresponds
approx. to the ratler 0. 25 or 1. 0, mp.. the conversion remaining
practically const. These results make it possible to carry out
the polymerization in . contirruou, proeclure. The c,iptl. 

13326

mile app. consisted of 2 flasks for supplying the aq. win. arid. 1. 
p odol. 4 1- hattoined 14. fl., ks, one serving for " o- oig

anti 3 for polymerizing at ( 10- 62". Tbc Optimum rat" of the

mopoon,ts ( in parts by wt.); 1 loo, 110. 1- 0. 2. 111 5- 6, AcOH
0.7- 0. 8 , 11, 011M. Ifth- t0t., hdet rote of the individual stream
reaches 0 1 or 0.3 I./ hr-, the coraversion drops from 98. 96 to
87. 76%; 0. 13- 0. 16 I./ hr. is the optitnumi rate, Yieldling a cou- 
v,rnion of 97. 1i- ON.76/a amt an output of 64. 8- 77. 8 g./ hr. of a
late% conig. 49- 50% - dids - 1- 2% 1. The PrOdswil bw A vi5 

cosity of 12- 18 Poises, and not freeze above - 30*. The

D. P. of y(vinyt ) is 1700- 25100. V. Zvensir
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The tbemy of hetero hasAp!37n Ierization. j
j; JN rMbutioris

c3n-nt i- n;- oT- honio7and' h teTi)-hasepqlymerization'

121

T. I. V. oil S. 
Ya. Frenkel ( Inst. I I igh Mol. Wt. Cotopils., Acad. Sci. U. S. S. R., 
Leningrad). llysokonfolekid. Stedin. 5( 10), 1527 X1( 1963); 
cf. CA 57, I= jr. The classification I polymer procc, ws
bused m the kinetics and inechanisin of polymerization anti the
resulting mol- t. distributions ( MWD) was made, and the in- 
flutence of mechanism and Opology of reaction on the shape and
mortality of the MWD curves wai di.wu%,sed. The MAVD of
several fitivr- forming polviners were investigated, and the dc. 
pendenct, of rhertlogical properties nf filwrs ) it their MWD was
briefly discussed. MWD were obtained by using the Svedherg
ultracentrifuge and a simple ppitu. te hoicpte. Both methods
give, es ntially the some MWD. MWD curves of polyacryk, 
nitri e ( 1) and poly( vinyl acetate) ( 11) obtained in various cnioli- 
tions, are given. I polymerized in an aq. susrwnsion. in born
genvous soln. ( HCONMet) initiated by azocliLsobutyronitrile in
the extensive range of temps. and concos., entulsion- polymerized
111, 11 obtaincif in n- heptanc ( polymer precipitant) with the cat
alytic system EtiAl--O,. 11 photopolynteri- d in block at - Xi% 
and several lab. and pilot -plant mmples of poN( vinyl atc.) ( III) 
were invi,stignted, anti corresponding MWD curves art given. 
The Ist type of MWD was obtained for I polynterized in an aq. 
dispersion. This is a " classic" heteropha.w system in which
the growth of macromols. take place simultanrously in soln. and
on the surface of pptd. pol Ivmcr particles. In this case, a MXVD
curve with 3 max. should be obtained. In practic , only himn- 
dal curves were observed; an explanation of the % b%ciicr of
the 3rd max. is given. A process of polvincrization cmrvspt, nd- 
ing to the 2nd type of distribution is characterized by the prvs- 
ence of the main part of the niononivr io the ctnulsioj oil ph,c, 
the POIYmcr being completely sol. in its own monomer ( e. g. Coital- 
sion polymerization of vin) I acetate). In the ideal entudsion. the
polymerization ( monomer hisol. in the 11, 0 phase) proci-ss is - 
homophase in nature in spite of the heterogencous character of
the system. In wine es, initiation is po, ibje in the HrO and
in the oil phasets; it depends on the soly. of the initiator used. 
In the 3rd system, the polymer is sol. in the niononer and insol. 
In the solvent used and the monomer is sol. in the solvent ( e. g. 
polymerization of vinyl acetate in n- heptane). The 3 -modal
MWD curve is characteristic for this type of system. The 4th
group is represented by the systems of homogeneous polvineriza- 
tion. In all casts, ordinary Flory -Schulz distributioni with a
single Peak take place. Sepn. of the homogeneous process into
2 sitages wiLh time leads to the same result as the spatial wjois. of
phases. St. Pnc, ek

0101VITIO!"I'Zilto n of v to BGiW1fflv

LU -53

skoh*Uj- am as a-sizistg_ c"-,"- and. thkkener_ ArthurA

260- 91. 3). Feb. 18. A1,114. Appl. Sept. 26, U -S. 3, 121. 70S ( CI
W kllav'FU. eu 1161ASCH ( to W 71wrrian- Inc

1961; 2 pp. Aq. vinyl ricrititte 14 POlYinerized in the prv.scrice
of a Protective colloid with aert- butyl peroxypivakite ( 11) at
40* gives a poly(vinyl acetate) ( 111) with fewer branched chains
wili h remain as long chains after hydrolysis and permit pmpn. 
of a fully hydrolyzed Poly( vinyl 11c.) ( IV) of a higher visct:s ity
at a given concri. than Previously possible. 1 100 hydrolyzed
1110. 5. HiO 100 parts, and 110. 16 % were stirred' at 40* fair 8
hirs. The III heads wei e st pd_ vrashed, and dried. The dried
beads were hydrolyzed by treatment with ale. NaOH. The re - 
suiting IV, which gradually ppt& from the solo., produc
4% q

d, far
In- at ZY`, - Product having a iscossy . 1 W p. Arookii ldl, 

Hark. E. Tielethal
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t.O* Cbtf_9L_ APlx( viItP
fpttate). IV. Temperature cie- d,,. i,, d. Th, rate cno". nf e 1- girocip 4-- hing Grr," 

fieWeski 0 certam trt 4 erUAMts of the radically initiated If " ny, .,, it , oup, into Voing chains) was reecrilly detd. by
rymeri ation of vin7l acetate. G. V. Schulz and Lcsfvy it, ju ( CI 61, 9,141C) and is approx. equ., W the - II, co" St. . 1herts-INowakowska ( Univ. hisinx, Ger.). Atakr- rol. rhem. prop, ".. 

lInk- 
IFation; the ratio of thersv 2 rate co- ts., is aviw

fif), dfl 13( 106i)( 0,I) i Ct: CA 01, 1117,H7f. Th, arfl, nlion etin,- , ,. P , The u -,,mit degree of fit. ithirig I can 6P
gi ot tile, transfer ttactiolis tit growing l" ily( Vintr atelate) ( 1) .. 161441. at u funtion fit temp. and conversion from the vatio-, tv" 
chains with vinyl acetate and FtOAc, calcd. from the cmre- ." jnWR, " lut till -it temp. divuentlWance. 

11, 

spoeiding transfer -rate consts. betwetit 20 and 60* were 3. 15 and
3. 45 kcal./ mole. resp. The equation log C, - - 1. 54 - 723/ 1'. 
wheire C, is the transfer const. of growing I chains to liolyniff mid
T is the abs. temp., for the relative transfer reaction bet"" 
mulmeal- jaidowted gmwiiriz I chains and terimnattiii' l chains was

10536

Me hard at de - detlon Of iy( v' I well . te) in solution
11 orouInd- " ). Kobu li K. 21( 235). 

of poly( i. I acemte) and its7113- 19(4). The met. wt. , d. ti-. 
hyd jyml polymtrs is dctd. . me after deg, 

scisnion not occur - 1 he C linkage, but at ester
rS with

linkages at t he b- rch point. The , Sit. deac

dec- ari- 5 - hr- Cone- and - 1
sed iincressi- 9 rate 00

Eachi Wads, 
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Th. kinetics- SkAhO. WILa"
Sol _,tisit

W ery

Sri

a evviiV7MeW.)- w. ftr. altry L" otioue
No. IA. 

T3jj(j). : P _ yty Nank. PriitWh Chl

33- 47,0904"k)( Poll 11;- '-,  '" , ; 
cittained front cal ìill i GI O, Iykv,, Iyl striate) we" mvre, figated
by the so" Jki-Misni. kiewicz method ( P12- 111 Chem. 40, 
45(1- 4300961)). The vi increased will' tiow of ljonr up to 2. 5 hirs. 
and then remained a econst. kvcl- The slightlY rising shape of
the c-- showed that be main process -- s diffusion of '" O" o- c' s
h,o. the plastic. The w,,, pa tiajly obcu7d by 2

te proces, est sc, Swelling in(, jx_ tf, cipposIt . 
jino of HO into the

tpilic. 
After drying of the capillary at 105' the cor rs vs. xt (

starting at a much higlwr value of SO h3(l a tieg. slope, 
which indimted that monomers were removed and the main
Pf" cesses were onS, w, jljn& and penetration of H70 into the
plastic. Increase in , value showed thnt annealing at 105* - Ind
todisequent. rinsing with H20 changed the structote of the capil. 
hury stirface. A, a cosisequeneF of this, ad%orption of ions
me,, ne, di. p, netrati,, of HO into the pl" tic is represented
by the equation log IN - A - b log I and the diffusion of memome',11
Ily, Our equations 109 91 - A + b log I. where A = it b are consul
And I - Imse. 

A. jari ki

14M

o, it igiwr, a & 1). Lini 0 - t - Mact- 
Ch Jivd. ( 1. ndim) 196502), 11504- 9

in. course . 11 ' h: tin ci joo :. followed for . litid

A. witk I double, ho. A. e. g. 4 chIoro2 dode- oc, 
and 2 d`_'Nik. b .. is, ',' he reaction

was io_. Aint_ I . ..... jt,,,, o., Iy by client. delit. if HO nd bY
4iret' otuctfi ' I' tu. of the h., iog riont. of the orre, pooding
dient-, or fit th, wt. A - maw it' the "" of

1), hyd,.- id. fination rt, ultl sugg- t 2" secliel- ted Colorse for
4_chk- 2dodv11-o1. ' j -he de - mint. of fi chl 4,4oclatfiru. 
is It order in the regions ' If In- convri'llon- The deC- mPft- - f
4. acetoxy- 2, wtene is, the range 2W 40* is Antoratalytic. end
the dehydn,, himinniine, is accel-. 0d by JIOAe. The splitting

j-- I,, d - 0., 2, 41- dincrt. ityl- ritant, - 1 2, 41, 11- tid- 

actel" Itylh-lo to not a- t1critted by HOAr. 
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nnhes

tt- — 

C". 10. 

1 1-',:& s' h 1. Reaction .' f dialkyl- , - ;:- . 
2. s I hetear hets, r-- pol ro - s R :- - - 1, R

4 th-! mactiun Ls, nditi--, ' A st' rzi:." 

st. n is an r—uple of il-trL-: tr
I nn.ds ,, '- rs to ari. us e' tesnt' (: Ins; " r - 

ri. t dihs.-Iii,le with dienic or diynis: c --" I: lg 1- 

I. ip,-np, in sterisr. 11y faivorabl v-.: - 
t, - th 111: C: Cli to fmet is and
I-, . - - H: a,. Isw' s in. 72' and 144. Ph i::: 

AII '
i:if -,'Sil'), timcz

C112: Clf)2Gel' hI gi, c. tl e - n

oA li, io) lbs nzt: n gi, t
1- 41- 1, criz- tannepin. m. W, 1, rn. 

P" 

Ph, 

Robercis, H. 

Solution polnierization of vinyl acetate in aqteouis sc! utions

of p,, rially acoylated ly

vi
I I oh I IV. The 7--, erfac:ai0' 

PMP' M f the graft "'." W—Nl z; Lin - P-, . Ind. s . 

it.  1-,- 1 - n-,$). J. Chi.,. se Choa. r. - an,. Ser. 
I. - WN4. 1 8 - 176 Mf ls, 61 X Pub. ID62)( in English : cf. CA S7, 13c

s, - iqstificaut lifferoice between the inward an - itward form

f Ilse g - ft copolymer in interfacial tensi- n %- i -*ise-ned, but

r-- kable differences in the ability to fl= -= t erop!ets and
its the %tability of the emulsion wcr found. T -his w attributed
t;,, Ihu - istence of 2 configurational formsof the =,' 1' tcvpol% er

t : - ofinities of which with the oil phase are c: iff t from each

t - r. It is conceivable that neither form ci L= e graft cnpolY- 
ns, srs his a - lubilization power for water-inss.,!. The

elfect of sul- tances slightly sol. in water on the vi--; ty of the

p, dymer soli. is dependent on the different cu=;,-, rati:cmtI con- 
flott- s of the. polymer mol. in soln. This dtptn--i on the inlra- 

iion of the polymer cools., the interactica tA-.weea the po:y- 
oi- niols., and the medium into wttich the sths- e.; z- lve. 

P. . Yeh
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Detection of volv acetate, . n v . n ' I
77- 77 77 a 7-1- - 

1, 4 1!,- a ' 
V ....... . ...... lura. S, 'LA!, A,! k 11, 

I i -. 1: ter1.: paper strip so iu l a" late
f t"' :-.*:-' the trip, spray with a - 1n. of 11, 26

1 0 1 1 g. I m 1 ni!. HtO. and dttect ths, lxtiyrnvr by
1- t " f a sr(; U. T anovs: the immersed part. 

Altim- i %liaida

10309

P"' ara. a Read Mf in I acetate . Antonin Rrsanek

T:, 11ACo - 30962). 
a -" U. sl 12, 271

pcily( inyl a1c.) 1) dispersions contg. LO 9-/ L
zg. 12; ALO groups. 44. 8 g./ l. NaCl, and 1. 13 g. A ACOH

re p,- ot. rA)* in the pre,sence of 0. 5% lauroyl peroxide. 
TI. e ratio% of Ito dispersion in bdium were 0.46- 1. 13* 1 - Themax. 
p, rticle diam. w" inver". 1y proportional to the sq. of the no. of

Iti,ms of the stiffer. Addn. of 1- 3% poly( vinyl acetate) 
I incroased the max. particle them. 

Sebenda
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1 * 5-: Z 4

aalcohol). 
1. Acetylation of poly' vinyl

T 7eI Mc  ydride and stannic chloride. 

Fi; iii ( Ktuntiinki Ra, n Co.). K. 5- shi Kagak. 19, d
ljti! In order t" 01'" i' l i. - tactic polly( villyl esters), 
Lw:! a poly( vinyl ctherl ( 1- suatably isotactic) by

iuse
n, .- -,;. cid twhydrid, nd a ticid was tried. V nyl

I ether. which has a cluii., hlc . ther bund, was cho5en as
mer And svrithesi- A ),- the Reppe process. A white

r.nst;tlljzable pu!ycL:, tr w. u; obtained in low -temp. 
tion wiL!, F.1-'.. Ftt0 as the catalyst. Thepvjymeriz, 

n:--_ L: jn p7odactofthe pr,: t- Aiih Ac:O andSnCI4 wassol. 
t -CH and Nfc.-CO, unliko 11%. , tiginal polY( vinvl ether). 

I f7,, rt,1 spectrum and at! - 1. - nh show that SUbSEItUtI011

oe'n zyl ether group by, the ; t: au group tqA% place almost
at,:. etdy. The x-ray r tteri, aud inInued VqQtm4n of the

1548

pulv( vinylacetate) ( 1) otr iued have characteriitics ofamorph.:-is
polymers like those of cr, iaary I obutinv,! i,..- iret-radliv_l r-..! Y- 
merization. The acety' ated polymer % hydrolyzed in

Ii. NaOH. The b3d!. ed p,, lyn. r wa soi. in FL -11. :; t 

degree of polymerization - s e, td. to bc ab, ut & io irvrtt - 

c- ity measuretneuE Of alc L1q. soln. 11. Synthesis of isma - --i: 
poly vinyl form&-ej. Kiyo,bi Fujii and Takani
Ibid. 124- 30. Crystallizable and ii.z! crystaiiizable p,,!,%:_ntrs

vere pnpd. from v inyl terl- Bu ether in Elie presence of a Zie;;  
catalvst or Sn4ZI, as the initiator. T%vo types of po! y % in, ' 
or., -Bu ethers) ( 1) were acetylated with Ac.0 and SnC14 or Zi L:: 
and then sapond. to give poly( vinyl ale.) ( II). The two types

vi II thus obtained were formylated by HCO: H. The a:: a:. 
results and infrared studies sho%v that the formylation take4 p;ace
almost completely to give poly( vinyl formates) ( 111,. 111
derived from crystainzable I is crystalliz3ble, while HI derived
from nonarystallizable I is noncrystallizab! e. The crystallizable

III gives a sbafp fiber diagram and the fiber period is 6 . 55 A.. 
which corresponds to the issotactic, configuration. Syndiotacti
propagation in the free-! ical polymerization of Tinyl esters i! 
enhanced over isotactic propaggtion by decreasing the poiv- 
merization temp. Stretched filins of isotactic and syndiotactic: 
III - ere subjected to heterogeneous ny# olysis. The II flms
obtained have similar fiber diagrams; they belt); Zive the same
fiber period of 2. 5 A. lio'Shi Wada

01101). VII. Influence of the polymerization
LuperAlexandruandNI. Opris. Rev. 

Chi.. ( Buchar t) 13, No. 5, 279- 81( 1962); cf. CA 57, 16857b. 
Vinyl acetate was polymerilzed in various solvents. While in
EtOR the degree of polymerization is 200, in glycerol it can
reach 5000. The depolymerization. of the POIY( vi]%Yl ' ce" te) 
during hydrolysis to poly(vinyl RIC.) is highly dependent an the
reaction medim4. The solvent used for polymerization affect, 
the degree of cFyAy- of the poly( vinyl ale.). Thus, in MeCOEt, 

a poly(viny] ale.) with 657o relative crystallinity was obtained - 
Erwin Glotter

4662

H of pqlv( iri:2vl esters). Eugene C. Martin andUdrolysis - 

J, epa al. jeomags t- - ndard Oil Co. U.S. 

3, 066, 121 ( Cl. 260- 91. 3). Nov. 27, 1962, Appl. July 4, 1959; 2
pp. Homogeneous poly( Ninvl ale,) solos. are prepd. by the hy- 
drolysis of polv( vinyl esteri). Anhyd. poly( vinyl ac.emte) ( 1
part) is dissolved in S. 5 parts abs. MeOH and gmunilme  
bonate ent- lyst, 0. 01- 0. 06 g./ g. ester, is added. Hy& clysis is
cturied out at 25'. first under anhyd. conditions and laier in the
presence of 1110. Thu reaetion is to inaled by AcOH. The
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Syndiotacac polytrinyl formate) and d ' . 1, 0- 
borr' TPr11- M5Vr.=. li. -mccam.. 1i. L-. En ircy. and C. L. S- urra
Diamond A: kali Co., Painesville. Ohio). J. Fv1v,nfrS_,i. Pt. A. 

1, % 1- 641 196.3), Low t  p. polymerization of vinvi form. ate. 
initiated by ultraviolet light -activated n. 1 mo,e q [Ste.ccc, z)- 
N-. 12 yielded a polymer having considerable syndiotacticity. 
After the polymerization proceeded to 10- 20 c conversion, the
poly -(vinyl fomate) ( 1) was isolated, purifled, and hydrolyzed to
the co esponding poly( vinyl ale.) ( 11). The intrinsic viscosities

ni of I in CHC13 were proportional to those of the corresponding
H in H. O. Thus, for 1, the relation nj - 4.-0 X 10- 3 DI-" was
used to det. the ay. degree of polynienzation ( DP). Dl' increa,,ed
with polymerization temp., from which the difference between
the eneriv of activation for propagation and termination wa s
caled. as i.5 kcal./ mole. Detu. of the Huggins const. indicat d
essentially no branching of the polymer. Dem. of the 1. 2- g! ycol
content showed that a lo. ering & the. temp. reduced hend- to- 
head addn. X-ray diffraction patterns of oriented samples of L
and the color of iodine complexes of the corr.espondin; 11. in- 

dicated a higher SttTeoregularity for lowu poly- eHzation temps. 
A higher stereoregularity did not result in a 6igher crystallinity
ar higher d., but lowered the §welling and soly. in solvents. In- 

ared spectra of I polymerized at different temps. ere identical - 
A. G. Tsuk

t 1486

bl li

il .. 
Kit:  ': i -. ., C f.,  i! IA w

it Rita ' 40 A2 ol --

p.. Nlay 25. 
1116- 1; 2 pp. Poly(, i,,, l ale.- . 1 , , : n p. :- ::;,! 
acetate prepd. by snin. polYinerizati. n - i : : e- 11 in tre
preience r, f H, RO, had a 1- degree , f : g. - . i  h , - , , : t - 

firmed b% the value id 1.., P.'- 6 fte. iQ , - f ' . : i -_e r quirvdT - e

to reach equil. turbidity. and P. i inta, degree - q p
f 1). Thin, 10g. 11 in 8g. MeOl-I a p - Ivnienze,! in 1* - e ;. rt  re

A 2 g. H,,BO, by ia ing 6. 01( c an :;!' N, t . 

it 60' for 21 his. to give a p,- Iy mer ii y ic: d. I f...= t. -.e

ibo%t polymer had a % alut of 1. 43 Pf '-,ri. Aria ilie
contrary, I prepd. by an ordinary meth -4 : th, a, H- Bri ttad a
value oi 2- 5 X 10' rs. K. KA,". ra

11487

by Nfasakazu Matsumoto - d Kiv,-kmu Imai). Japan. 

3_103(* 62). June 1, Appl. June t. !. i I p. By an irradiation
p, Aym; 7,ationof vin.,l cerrc atjr. > 3, HIO, highly
cry, tjlJjz:,ble poly,,vj l a' c Vinyl ticetate

50 P L. in 5 HO w" -, irradiated

at 4  15 X IU- r , hn at 31J- 5 i- r 1. 2 hrz. to give a polyiner in
69. 3% yield. a1CJ 1- ol!. i - tu the polymer had a

lu, v d,. gree of s eljfn-&, stng st ag high r) ; tallmity. Ii. Kay. zura
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4 m All
t %, 94ju4m. 

b;;; 4 6rapy, i - ,
British Celartese Ltd, Effect of stabilizers

aa . 4meir
Brit. S34, 191, Nov. 16, 1960. Poly( vinyl acetate) ( 1) mul. - 11or ii
sloas of fine partic!e size are pr -pd. by the catalytic poly, N= 

cm- 

muizatloa of vinyl icetate (11) in emulsion form by startinj suspension polymerization
aie polymerization of 11 in an emulsion contg. ( a) at leas-.- Lhe presence of gelatin ( 
2. 2% of a protective colloid, and ( b) 0. 5- 2. 5% by wt. of L the num. niant salt of a ce
plasticizer for the I, and thereafter adding 11 slowly, k" p- hydrid- ( IV) as stabiliz
ing the concn. at It during the polymerization rot greats. IV; the suspension Of 50
than 12%, based ou the wt. of the emulsion. I'Vottingag. nts IV or 0. 417 Ul leafed. a- 
ar not necessary. The H10 -sol. cellulose ethers we thr it only 45 1 could be s
preferred protective colloids, and di -Bu plithalate ( 11, 13 sions contg. 96 1 couj0

the preferred plabticizer. Thus, hydroxycthyl cellulose 160. higher than .5077f- the
1172, Na2CO3 4. 8. aad HiO up to 3075 parts were heated tL perfect. 
50*, 88 pans by wt. of a freshly prepd. 10% aq. sol. of
UNIL)ISA was added, and then 348 parts of H was added. 
Thc temp. was raised to 68* and then slowly to 75* until

Harris rate torcCuxcmsed. LL %345t, parts; wasa( aun

keep the temp. -- tS.0- 4o. After 165 min., 24 parts more of
11 1vas added slowly. the temp. was raised to 00', and 12
parts more of 11 was added. After 35 min. more beating, the
emulsion ms cooled to 30*. The particle size of the emul- 

sion was 0. 5- 1. 5 A.. John H. Diet - 

805

Pelymeeization of ! qvl e= p & kiarry Wechsler anc
StallAcYz.. I,evYkxOzOrt' enL;O.). U. 1j. 2, 905, 623, Dec. 20. 
1960. VinY1 esters are suspended as the dispersed phase
in M0. The process is esp. useful few producin I
vinvl low mal. wt., and making

possilbreFo(
I'

ve
prep -n. of pRoilymerized bea-cls having surfaces that resist
agglomeration. Vinyl esters of Cr -Ca monocarboxylic
aliphatic a6ds maybe used. Poly( vin lalc.) is used as the
dispersing or susnimcling agent And a upophilic org. per- 
oxide as a Ticlytrierization initiator fcr the surfaces of the
particles. Results we given which show the effect of varia. 
tions in proportions an the properties of the polymerized
suspension, csp. the need far an org. peroxide, H201, and an
alkali as well as poly( vinyl ale.) in Preventing instability
of the suspwsion. AcH, EtCHO, or PrCHO are used to
decrease the ay. tool. vvt of the polyester. The mixt. is
warmed wi h a HtO-sol. alkali, addril. portions of alkalit

being added to maintain the PH at 4. 5- 10. The approx. 
proportions by wt. are: vinyl ester 100, H20 25- 1000, org. 
peroxide 0. 02- 2, H.Ch OZYX3- 0. 3 part (anhyd. basis), po! y- 
vinyl a1c.) 0-04- 5" 0 of the wt. of HID. and a:kall in an a

sufficient to establish the pH of the aq. phase initiaLly"at
7. Arthur I.vzn

PoloiB eoatj fj
iig,

molecular w. 
N" 113 LAhecTore -

r' 

I . leralCal Ln, lustry by Costescu
Dan, Opmscu Nicolas, and Nfateescu Nfihaetn). Ger. 

1, 060, 142, June 23, 1959 ( Cl. 39c). Thirty 1. of a 1% aq. 
solni. of poly( vinyl ale.) was heated to 66-D0. Vinyl tate

30 1.). in which 450 g. Bzt% and 133. 7 S. butyralachyde
were dissolved, vms added at a rate of 8 I./ hr. The temp. 

as then raised to 95'. The d1tered' and dried polymun
be,ids had a K -value of 3.5 = 1= 37A. Richard Seekircher

9960

Adiaba c co gresslbility of pollIRMr—,,'o. tr 4.-.o'9'v'

1aL
uta" N

Liniv. I\ a.Koya). Nkbbon K,!qaku Zassh.' 81, 602- 4
960). - Poly ( vinyl acetate) was dissolved in various sol- 

vents ( CH2CICK2CI, cyclohexatione, C&H., toluene, acetone, 
Me fit ketone, and 'MeOH), and the propagati,.. veloci 'is, 
of ultrasonic waves in the,ie solns. we -re measured. The
values of partial specific compressibility ( p. s. c.) of the.wilute
in these media were detd., and the possible relation of p. s. c. 
to the shape and size of macromois. in soln. is discus d. 

K

225
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e reduction a-c-ORML9LIZilu- 
ti" 

yr - s . pre petroch4lrilll, 

pr1hoysi. 10, 669 -71( 1960). - The

Of vhs j acetate (1) was studied in
U), Pc;ly( vinyl alcohol) ( III), or
polymer of styrene with maleic, an- 

rs at 72*. The most efficient was

c I is stable in the presence Of 0- I(X
the aq. phase). whereas with 0.6?. 
uspended. With 0. 570 IV, x's' pen- 
d be polymerized, but at concns. 
ticies of the polymer formed are im- 

J. rbenda

20491b

Pot . . 
vI estgeriza on of vi

A- .: Urashiki Rayon Co.. 
Alay A nitrile which does

not polym - erae with the vinyl e ters is used as a Polymerize- 
OnMedium. Theresultingp Y%inYl ester maybe sapondto Yield an aq. resistant to gelatioOln' of POlY( viiiYI ale.) which is higbj n. Thus, a mixt. Of vinyl acetate 70, 

acetonitrile 30 and azodiisobutyrocitrile 0. 01 part was poly- merized in a sealed tube at 60* for 48 hirs. 
was sapond. to Drodo,. , eOL -' rpyl

Oln- of the Or ItL3U- A la'7o aq. 
aYs at

JPOI) 
vinyl ale.) showed no gelation after 1030 . Brit. s66,882. Ethylene carbonate ised as the POlYmeriation medium.* John T. Byrae

20506

dispersions. United States Rubbert&

Aaswortb). tier. 1, 093, SSS, Nov. 24, 
C' 

1960 ( Cl- 390- POIY( vinYl acetate) di[spersions are de. 
scribed which resist freezing, vigorous stirring, and pptn. by
salts. The dispers-ions are polymerized in the
3- 6 parts/ IQ0 parts monomer of an emulsifier a

mad by the reaction Of Polypropylene glycol ( 800- 2100
11101. wt.) with enough ethylene oxide to give 40- 00% poly- 
oxyethylene) in the emulsifier. Vinyl acetate may. L ca.. 

PolYmerized with 40% dialkyl maleate or fumarate, vinyl
eaters Of fatty acids, or alkyl acrylates or metbacrylates. 
The discoloration of films of these dispersions is avoided by
adding 01- 0.4 part N'aOH, LiOH, or MgO, but not KCjI1
Or NILOif. For example, H20 836.5, 15.2. K-SO3 4.2, and
a mixt- 109 kg. from vinyl acetate 7. 7 Bu malmte 2.3, and
10.45 Part were mixed and heated for'0. 5 hr. to 65. 5- 71. 0*. 
During 10 brs., a mixt. of vinyl acetate 721. 6, di -Bu male- 
ate 216.0. and 1 42.2 kg. was introduced, and the whole
was heated for 4 more hirs. The I was made from polyprii. 
pylene glycol (mot. wt. 1500- 1800) and ethylene oxide to at)- 
tainS0% bywt. intheemulsffier. This dispersion had 55 2% 
solids. After stirring 100 9. of the dispersion with 15,'000
r,p, m.. far 30 min., 0.06 9. coagulurn did not Pass a 100 -mesh
screen. The addii. of 50 cc. sabs. cOntg. 5% 21" m or CaCh
caused no pptn. M J. Schunemann

265A, 
acetate). Karashild I Ayon Co- Ltd- Brit. 

87zFAj47Vj" jw IM, 1051. The starting materiali for catalytic
polymerization of vinyl acetate ( 1) is deoxygensited before
polyzar, ization by countercurrent contact with gases gener- 
ated by decompri. of the polymerization catalyst, thus short- 
enbig the reaction time. If 2,2f-azobisisobutyronitrile
II) is used as a catalyst, N is liberated, while BxA sener- 

ates CO by deco - pa. during the polymerization. Thus, 
0. 03% It in 136 kg. I and 34 kg. MeOH at 20* was; charged
hourly into a deoxygetiation preheater. After Preheating
to 60% the material was charged to a polymerization kettle
and the reaction proceeded continuously at 15% conversion - 
The temp. at the top of the preheater was 60* and in the
cooler tower 25". The amt. of 0 dissolved in the soln. 
charge wm 1. 0 X 10-- niale/ l. and that in the mixed soln. 
charged into the pol, merization kettle had been reduced to
5 x 10- zaale/ I. Ile amt. of waste gas was 21 I./ hr. 
contg. 9% 0azzdS6% - John 11. Dittmar
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acceleration co'eut f,ir sapon. of I was mainly due to the ModifLed4p; lIy;(gvi&nyl alcohols , twkiverke Hoechst Akt.- 
MM_ irr

Lalyst ad rPtiom , OY th-' 011 groups in t1le same mol. an4 C-d-TOY' R .
4njigang Zimmermann. and

partly due to the ciecrea4c of the steric hindrance. 
Alfred Kiihlkampf). Get. 1, 081, 229, May 5. 1960 ( Cl- 

Eiiclii Wads 19c). Kjosol. modified poly( vinyl ales.) with improved
surface and interface activities coatg. at least 50 Wr- % 
poly( vinyl ale.) units we prepd. by acid or alL., complete
or partial sapork. or reesterification of special graft copoly- 
mers ( CA 55, 12935o). Films made of these Products wei

softer in air on acenizat of absorbed water. Addid. soft - 
14990 a, e. g. glycerol, are desirable. Dieter Greiber

FiirbAmrke I- Oecnst

Proly(rvinyl alcohol) ' f Wp h
a

n34K -; n, Alfred44, - 
k-'mp and W. mcr U! I- I'lul * GeV. 1, .

477, June SO, 

r,i
I ate), 

1 4.30 Ct* ., a,. Polvvinyl te S. P- POIY( Vlnv acet

we sapnnd. in t e Pre crce f 5- 15% 11-.0 and I of the 10110'" Ivents, Acetone. lert- B1104, Nlc(3AcI or te" o' hydro' 

fn.%
j'ron. or their rnixts. at 1 95' bv the Ilse Of 11 -SO- asIn

pon. catalyst. The — ess vieid- 

14991

which i3 rcmovcd from he reaction Mixt- by filttion or
ecntriFu; ation wid , hich in waittlid. ft e fr.0M wIL' residues
to give p,, lY( vinvl ate-) , f hi; h InIty- The "' a' " sp' 

hich 5 . released during tue sap, 
process is re - 

es. 
Heinz Sontag

cover jImost frc of ilupuriti

Heat-hardenable polyLviayl acetate) films. LeO ll0l jW. tTm- p.-- VIn. 612, 022, 
Jan. 17, loot. The process ol di3solving P' llAvinyl ace- 
tate) and a metal h iWc 1" a iuitahle di" tilIg tht

m1n. on a tai—th surface in a thin layer and evIP7- theI` a V- 10olvent gives, i ll, at-hardenabla film. Thus. C, 
jpolv(

vi
I atetzte), 10 CP. visco ityl K" e.i. Ba pj, th,,j. te 2illy le - I FeCII. 61,1, 0 1. 65 part wsre di3solved in 65 Patts L

OH, The soln. was ca. t. on a smooth polished belt and
to 105- 40- F. for about 8 min- to c" P' "' c "" 

subjected

vent and leave a fil, n abvut 2 roils thicic. This film was
used to join the oF 2 webs of paper by overl- pping the

verlapped ends. 
end, placing rh dried aim between the 0
and appiving a hot iron. 

John T. Byrue

af rs Tsidz o Torun- 

nangyT(

vin I alcohol, r t CO 01 en - a

y 0a, an yao Amemiya J&P& A
33a.'61)_ Apr. 18. Wet-sp n poly(vinyl ale.) fiber is

d in . 107a aq. solu. 6f 9-methyl-5- viuYIPYridine- ir- 
radiated with Cc", and neuZralized with 1% NH40H- 

Then jje0H is completely removed by using a SOXI' let ex, 
tractor, and the fiber is dyed with an acid dye. Hiroshi rZatiloka

n671

Low -molecular -weight po!4viyI plcobo j) b,&, ij- 
Z. _._ UZM to CL

Rayon CO., LEd.). U. S. 2, 983, 759, 

May 1961. The prepri. of the title products having ter- 
unin. 1 CO groups is accomplished by partially oxidizing 0. 1- 
10 mote % of the OH groups of high -mol. -wt. POlY( viaYl
ale.) ( 1) followed by cleaving the oxidized I with NaOH at
the CO groups in a reverse aldol-coadensation reaction. 

Thus, treating I with an ay. degree ol polymerization ( DP) 
of 1080 with 200% by wt. Xbromosucciaimide at 60* for
40 min. gave = oxidized product, in which 0.235% of the
OH groups was oxidized. Treating: 350g. ofall4oxidized
I soln. with 10 cc. 5N Na0H at 95* for 10 min. gave a I
with ari. av- DP of 320 and contg. 0.453 mole To CO groups. 
These compds. we lased a,s cross lioking agents for I through

tal formation. P. E. Templin
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C ). Hercules, Powder Co. 

W F aty!n. poly( vinyl acetate) 

1) is made by bringing vinyl acetate ( 11) into contact with
a catalyst prepd , by mixing a V compd. with an orgaim- 
metallic compal. of an alkali metal, alk. earth metal, Zn, 
or A]. The new I has a cryst.- type x-ray diffraction powder
pattern and ou hydrolysis yields a poly( vinyl ale.) ( 1: 11) of

high degree of crystallinity. The I is used in the pr,,Pn- 
of films, fibers. plastics, or " a film -forming coating comPit., 
or in the ptepat. of a new type at 1U. Thus, Et,O 21j. 3, 
Il 10, and ista- BusAl 0.4 in beptane 1. 3 were warmed to 30% 
and a suspension of VC4 0. 16 in r-heptane 5 parts was
added. After 19 ties. agitation, 4 parts anhyd. EtOH ivas
added to stop the polymerization. Thesepal. insol. polymetr
of I was extd. with boiling cyclohexane, dried at 80o for 16
brs. invacuo, and then dissolved in boding xylene. Thchat
xylene win. was filtered, and the xylene was removed. 

a The polymerwas dried for4 first. at& O* invacuo. Thelhad

a cry st.- type x-ray diffraction powder pattern. Tohn H. Dittznar
13741

Vinyl emulsion polymers. Badische Anilin- & Soda- 

Fabrik Akt.-Ges. ( by Hellmut Scholz and Fritz Kieferle). 
Get. 1, 026, 962, Mar. 27, 1958 ( Cl. 39c). Polymeric meta - 

phosphates ( 1) are used as prortective colloids in the poly- 
merizatilm of vinyl emulsions. The I do not incorporate

into the poirmer mols. and therefore do not detrimentally
affect their stability and soly. properties. They am ob- 
tained by melting hydrated cr3mt. K mono -orthophosphate
and are lissaivtd in a solo. of a Na salt. Thus, 10.75, Na
tripolyphosphate 0. 5, and primary Na. phosphate 0. 125 were
dissolved in HjO 300 parts in a stainless-steel autociave. 

The aq. soln. of pH 7. 5 had a relative viscosity of & I. 
Lauroyl peroxide ( 0.25 part) and 100 parts vinyl chloride
11) wem added. and the reaction mixt. was stirred and

heated. After 12 hrs., the pressure dropped and the mixt. 
was cooled down. A bead polymer of K -value 71 lvas ob- 
tamed which was; set. in cYclohexanonc and possessed good
stal, dity to light and heat. When the polyraar was pressed
at 250 atm. and 150*, no discoloration as observed after 3
min. and only a slight reddish tint vas observed after 9 min, 
A similar pol),aner, prepd. with 0. 25 part - ey g
as the protective colloid, showed a red

tinp.
7014._,' nam. 

and was colored deeply violet after 9 min. Similarly prcpd. 
were poly( vinyl propionaie) ( III) of K-valuc 73. 5 and a c- 
polYluer of H and HI of K -value 62. F. Franks

Polymerization of vinyl compounds. Wolfgang jurgeleit
to Veremillte Glatustoff-Fabriken Akt.-Ges.). U. S. 2,- 

924,589, Fcb. 9, 1960. SeeFr. 1, 134, 751( CASI, 9213b). 
P. M. B. 

Plasticized vinyl resin composition containing vinylcyclgt-' 
hexamil esters. Allied Chenucal Corp. ( by Robert C. Ku-, 
der). Brit. 827, 388, Feb. 3, 1960. See U.S. 2, 7.54,281

CA 50, 16184a)., P. M. R. 
Deodorizatio I ;

01441, 11.21  diiersions. Flub- ivcrM, IM -M!4:01,41

ter - clus a Bruning
by EriLh Feld and Hajo Eilers). Ger. 1, 029, 155, Apr. 30, 

10 8 ( Cl. 390. Poly( vinvl acetate) dispersions arlt dee- 
darized by tmAting them with steam or hot air. The steam
or air is mi:\ed for a short time with the dispersion and the - 
phases are sepd. The app. is described. The dispersion
keeps its good fiber -forming properties. From C.Z. 1959, 
16490. R. W. Rouner
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I at a o s as disAlWated poly( vi
n

j . 
91. 

Ed rd
on

a eister, na, Eak, and
as tic

jose h - Heckmaicr). Get. 1, 026,074, XNLLr. 13. 1958 ( Cl- 
3p,). Partially ( 5- 205r) RILYlated POIY( illvl al") (" 
ilerived Front tile cupr4yaleriz tion of vinyl aekate ( 111 Mal

te ., I, si%, p., wide 91-, dL. Opmpenyl acet. I m, b cqitent hYdr,;15
Aispersing agents for tile free rallic-A-initiated Wilymeriza- 
tion of vinyl na, nomers. The amt. of I to he added varies
from 0. 0551, to 0. 21ra for suspensia- to 2- 10% for emulsion - 
polymerization. ThW, 11 : iIYJ cOntg- H- 0.;' and f(!O

40 parts wa; heated with reflux: to 63*_ After I h,., the

upper layer consisted of monomeric 11 dissolved in . low -mol. 
polymer. Then 0.2 part 1 ( 11% isnpropenyl ale., 89% 

inyi ale.) in 15 Parts RIO 'w" tairred in so t' 6' t the 11 was
dispersed in tile aq. phase. The polymtnization " as mn' 
plere durittig at, addal. 4 hrs. After c - ling. tile lwud lx' ly- 
iner was filtered off, washed. and dried. A 1 4ar - IIa- it' 

WlIcu

a partiv aletylated vinyl ale. was used as dispersing ag lt, 
the polymeric 11 yielded an oPaque, jellylike sOln. aarl, when
vinyl ale. was used, a block polymer was obtained. Tile
ll es of I in emulsion- polyn, enzations are also de,icribed - 

F. Fr. Iks
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Branching and cro", Linking during " nyl acetate Poly- 
merizationt. John T. Clarke ( Dewey and Almy Chm- 
Cu - a- bdge ). 

3, 1, 51- 4Mass. 

19 m Ettgji j .—Tbe intrinsive- viscosity data Of ' ele" 

d iI2J )((( C -A. 411, 11760d) obtained from POlYme' izatiOn. 
saponification. and reacetYlation of CHI: CHOAC was re, 
caled. The W. ay. of p jlymti3,acim,, F., for polv(vinYl
acetate) ( 1) was as high as 7700, but P. for the poly vfi,,Yi
a1c.) reached a limiting value Of 910. Coasideratina of all
possible branching and cross- linkilIg reactiom led to the
conclusion that the very high mol. wts. were produced by a

if, ble branches. Thetransfff reaction that 91"' " P" a

H is the principal point of attack in this reaction since this
te is 3 times as fast - any other. On SaWrtificatIon of 1

much lower m- 1. t. al, were obtained, =
d reacttvLation

did not produce the otiginal moL wt- Of the
Transfer cousts. were evaluated for a series of ag" ts' the

alues for I and iso- PrOAc being 0. 0007 and 0. 00072, resp. 
the consts. of the different rates mvOl— d and the

c., of monomer were cakd. the mol. chain lengths " 
Idnetic chain lengths. From the kmetXcham-4eu9thcRlcn-- 
j, f, the basic aa a I was, found to be SM, which av- e
with above, f— 22!YjvLMY-1` a1q-)- Claire Bluestein
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Branching of poly( vinyl ace asa zu Matsumoto, Kiyo
mal, " I sayast eda, y" uji Oyanagi, and Takao

Saitu ( Kurashiki Rayon CO Kulasiuk)- Chm' Hgh

polym" S ( Japan) l2, 3q&_40I jq55).- The relation between

the Intrinsic icceity of poly(, inyl ale.) ( 1) and that
c of pOly(, iOyl acetate) ( 11) prepd. by the scetylatiOn

of the poly yi ale.) wa3 detd. from data in the literature
The same relation wa, also ob- 

as [ q], tai. ed between Ill and I prepd. by the SaPon - Of U- From
the fact that the polymerization degree ( PD) remains coast - 
during the acetylation Of Polyvinyl ale*, it is concluded that
PD is not affected bv the saPon. 

EUchi Wad. 

8473

trizailons 7 S - . . 
u not e 4=

Ml
III, inj on, DIJ-71-d. E- 9- Chee 49, 382- 5

57) POW inYl ale-) 8ct' as , 
nonionic emulsifying

algl.
lt and & such can be used to prep. fluid polystyrene

latexes cont, So to 40% w1i . ds. Leon Sternberg

2_1 

cetate) ern Soci 6 Nobel Frauqa e, pol " I t

emulsions ofF

iy v'myl ace , tate)' fr= Qnomejic vinyl ace- 
tate by use of protective colloids which also act as emul- 
sifiers, e. g. poly( inyl ale.) coutg. some Ac groups, together
with gelatic,n agents for I>oWvinyl ale.) solos. 
11, 11O. anditsderivs. Am. 1l. t. ofa, ol nif,,r

e

l iUch' 

is somewhat sol. in irater is also added. The product is
neutralized by addn. of an ethanolamine. Thus, a mixt. of
100 kg. 5% aq. poW inyl ale. 1 win., 4 Jig. of a 0. 5% aq. 
Na.110., 8 lag. EtOH. 3 kg. 33% aq. ( NH.)AO., and I kg. 
Na sulforicinoleate was heated to 55* under redux, 100 kg. 
vinyl acetate being added then with cooling and the temp. 
being kept for 3 win. at 80'. On coolibg, the product was
neutralized. Friedrich Epstein
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Pol. elization. of vinvI acetate. David H. Coffev and

John AL Pbillipscm ( to Imperial Chemical Industries Ltd.). 
Brit. 776, 181, June 5, 1057. To an aKitated soln. of pely- 
glyce l cthacrylate) ( 1) 3. 1, INTa2CO3 0.63, and water 50

parts a S, 7* were added concurrently vinyl acetate ( 11) 
137 and , , Io. of 13. 1, ( NH,V%Oo 0. 63, and water64 parts
over a period of 2- 1 hrs. The temp. was allowed to rise
gmdu' IIY to 85*. Steam trippinx removed unreacted rr

and left a dispersion of CnIZ( vinyl a te) with particles of
30ju. which remained stable on prolonged storage. 

E. D. Witman
A ral L,, 11b etate) a t'g'hAmU * 1P4.1 I , ' e - A* L., nH. . 1 e S T

S- iss 316 7, 2. Dec. 1.5; 1956 ( Cl. 41). The viscosity of
2, ite) dispersinns may be controlled during

po1Fm.eri-.-. n by vaming the ratio of poly( vinyl ale.) ( or
othtr P.- - - - e 011oiri) to the amt. of vinyl acetate mono- 
oner in ,  i i  7tion. Th.% 360 g. of 16% aq. poly(vinyl
n! c ) so:, (:,: 9. solids of 38% vinyl acetate) having a vi4
ity nf 2.5 cer.tipcisei in 5% aq. soln. at20* and 200g. water. 
In a clo ed vess. I, are purged with H and hested at 65- 700
with stirring. Fro. a separate vessel thereare introduced
0.2 g. gluco.-,e dissolved in 50 cc. water and 60 cc. ( 56 g.) 
rinvI acetate monomer ( having dissolved in it 2. 0 cc. 30% 
H?O., in 650 g. and an addnl. 0. 5.cc. 30% 11, 02 for this first
portion. On further heating at 63- 70*, the internal pres- 
sure reaches I. R.- 2. 0 kg./ sq. con. When the pressure is
stabilized at 1. 5 kg./, q. cro., an addnl. 60 -cc. portion of
rn-', n.. erisadd d. In this way, a total of650 ir. monomer
an, I p. 5 g. glucn. is allowed to react over a period of 2 lus. 
to zire on co.-Aing a dispe,rsion contg. 550/0 solids. 1. 5% re, 
sidnal monomer and having 1. 6 p ay. particle diacn.. PH
4. 15. and I -SO poise viscosity. With the use of 120- ec. 
por6,.ns of monorner in the above example, the dispersion
contair,ed 55, solids. 1. 6% residual monomer. and had a
2 a ay. particle diftm.. PH 4.2, and 100 poise viscosity. 
With 180 -cc. porlions of monomer, the dispersion contained
54. 9 _ lidz, 1. 7r' residual monomer and hnd a 2- 2. 5 P ay. 
particle diam., oH 4. 3, and 30 poise viscositv- With the
addn. of the w1hole A50 -g. monomer in one pokion, the di- 
prr ion cont .. ied solids and had a 3 p ay. particle. 
diam... PH 4. 1  and In poise viscosity. Mark Plunguian

Brit. 777, 484. June

in water in tne presence ot parually hydrolyzed poly- 
xinyl acetate), an alkali salt of poly(meihacrviie acid), and

a' polymerizationcatalyst. Thus. a mixt- of2.5 parts of 87% 
hyerolvxed polv( vinyl acetate), 0. 63 part of NNH4 polv- 
methacrylate ( i. oSitv of a 15% aq. spin. at 20*, 700
p^ ises), and OA 3 part of NaICOs was dissolved in 58 parts
of'water and charged into a polymerization Bask fitted with a
thermometer and 2 dropping funnels. Vinyl acetatc ( 13R
parts) was charged to one dropping funnel; a solo. of 2. 5
p3rti or' R7Cfc' hvdrqIvzed poh4vinyl acetate), 0. 63 part of

H. po! yoftetha rylate, and 0.63 part of ( N-Hj)-%O, ( cata- 
vst) in 53 parts f " ter was charged to the other. The

t mn. of_t te enntent of the fla-.k was raised to 65- 7*, and
of mnn m. r and catalyst soln. were started and con- 

t: tO. for2.5 *, r,, dunnz which the monomer refluxed and
t; erem.. w.isil!nwedtnri etr) ROo. Thetatioofmonomer
tn cat*d--*St wn.. kent con; t. durin- the adrin. period. After

t e i dns. were com.nletc, heating was continued until the
temp. ceased. Pol- erization' was
then sub tantiallv_complete. Traces of res;idual monom& 

cnuTdbcre.nove,J: by 3tesmdistn. The product was a smooth, 
14324

essamy ( rrsImsion. The ay. particle size was 15 p Na
polymethiscrylate can be mbstituted for NH4 polyawth- 
acrylate, and KsS.-Os substituted for the ( NTIAS20, 

J. K. Sullivan, 
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Studies on the br 7l.polym NVnUts- 

1;:'
hifg  in

YIsis of branched p I YI : t -ate junjrlilkl, Saburo
KM= MT TIZurashild Rayon Co., 

T03_ Ch: Z- High Pvlymer ( Japan) 11, 33" 
1954).! or the purpose of synth" Iziag branched poly- 

vinyl acetate, the condensation reaction between polyvinyl. 

acetitte-acetylaLetate coester and polyvinyl acetate having
carbimyl group at the end of the mol. was carried out in
benzene in the presence of triethylamine. Forutation of
branched polymer was postulated by measuring the viscosi- 
ties of the products. Eiichi Wada

Stadies on th. tifr. tt of ald. hyd. da the plymefiz. tion
of vinyl acetate with heavy hydrogen as a tracer. Toshizo
Chitani. Gisuke Meshltsuka, and Arika Matsumoto ( Osaka
Univ.). Chem. High Poly rs( japiam) 11 337-43( 1954) 
In dstudy of the effect of aldehyde and 0 cm the polymeriza- 
tiou reaction of vinyl acetate with dilatometer, ' t was ccm 
fi= ed that these 2 subst-, markedly accelerate the re- 
action velocity. To elucidate the reaction mecha, in, 
aldebyde having heavy H in its component was used. Poly- 
vinyl acetate = 13. thus obtained combined about 3 atoms
of heavy hydrogeri/ mol. Eiichi Wada

Relaxationp;;;! in, 
olM acetate. P. F. Veselov- A. F. 2 FIT 2S, 1204--8( 1955). 

Bot!', for hard and for highly elastic polyvinyl acetate ( 1) 
the re" ts of measurements are presented for the dielec. loss
tan 5) and for the dielec. permeability ( a) m a function of

temp. Thus, for hard I at 1. 6 kilocycles at ab(mt82* tan 3
reaches its meat. of 0. 20. Another max. ( not so high) is
reached at about - 58*. These' measwe= nta were con- 
ducted, as far as the elastic I is concerined. with I which was
plasticized with 40% naphthalene, - Werner Jacobson

Swelling of poly7inyl formal films in binary mixtures of
met ytal, ethylal, methanol, -acatone, and water. Osamu
Yoshizald ( Univ. Kyoto). Chem. High Polymers ( Japan) 
11, 306- 11( 1954).-- Swelling-of polyvinyl formal filmsba ing
various degrees of formalization as studied in binary mixts. 
of water and other solvents, i.e. methylal, ethylal, methawl, 
and acetone. Ilax. swelling was observed on a sample hav- 
ing proper degree of formalization in a certain binary mixt., 
e. g. for the film having 30 mole % of formalization degree, 

the max. swelling was observed at 30* in satil. aq. soln. of
methylal. Eiichi Wad. 

6833

Poly(vinyl &cetatej= uIsipF1j e4.a4,o.L jq. ri.g w+ 

Rev. Ila, T . , 12, 14, 16( 1955) Poly- 
merization of vinyl acetate is cliaracterizeil. as a free -radical

addii. reaction initiated by radicals resulting from the de- 
mmpu. of initiators such as K,,52O., ( NIL,) -SA, 11, 02, or
other pero.xides. Emulsions of poly(vinyl acetate) contain
water, surfacie- active or enrulsifying agents, :: olloids, cata- 
lysts, and a buffer to maintain the pH at about 5. Prm- 
esses are d— ifi- i azi batch, delayed action, and corititruous. 

Most widely used is the didayed-actim system in which
5 to 10% initial monamu is added to start and the remainder

is added during polymerization 10 to 15* above the aa,co- 
trope tesnp. Addit. periods vary from 2 to 4 hirs., finer
particles being obtained in the 3--4-hr. period. With low
colloid content, these give improved water resistance, and

better coalescence and pigmettit wetting. The films have
greater tensile strength andbetter adhesion. G. K. H. 

Aqueous disnersions of nolv( vinvl acetatn)- Farbwerke
Hoe'M= 777_7vorm. _Metst Lucius a- 13mruning ( Werner
Starck, inventor). Ger. 915,744, July 29, 1954 ( Cl. 39c, 
25at). Polymerizing AcOCH: CH3 ( 1) in an aq. solu. of a
surface,active agent and ( or) protective colloid, e. g. poly - 
vinyl ate.) ( 11) or its water -sol. deriv.. and in the presence

of a polymerization catalyst and a small amt. of CC14
gives aq. p ly( vinyl acetate) dispersions yielding clear, 
lustrous coatings of good water re istance. Thus. 1 part
bv wt. 40% fft_D was added to iW parts of a 5% aq. 11
s lrr. The fill was adjusted to 3. 5 by addii. of TICOOR, 
the mist. heated at 75', and a soln. of 1. 5 parts CC4 in
5;-0 parts I intrWuced in 45 min. The mixt, was then
heated r. 5 hr. at SQ' to give a dispersion ( III) of a crenany
co- untency. The coating compri. obtained by triturating
M with a mixt. of 62.5 puts di -Bu plathadate and 5 parts

12504

MeOH gave clesx. lustrous films fast to wiping even in the
moist state. G. Staigard

Dispersions of poly(vinyl esters). Farbwerke Hoechst
Akt- Ges. vorm. Meister L" chts & Briming ( Werner Lan., 
bein, inventor). Ger. 901, 936, Jan. 18, 1954( 0. 22g, 2ej. 
Dispersions of poly( vinyl estets) of high mol. wt. which can
easily be applied by brushing are prepd. by polymerization
of vinyl esters in a bath contg. poly(vinyl a] ( 1) in the
presence of a nonionic emulsifier,-". a- Ifydroxyalkylationt
product of a higher-mol.' a1c. ur alkyl -phenol. Thus, 0. 165
part 40* 116. sulfite liquor and 0. 1 part of an. fk-ylfhenyl
polyglycol ether were added to 25 parts of a 5 '. i, soln. 
having a viscosity of about 100 centipoises and a pH of 6. 3
and from which the 0 had been removed. The Fe content
of the mixt. was adjusted to 0.004% by addn. of Mohr' s
salt and 25 parts vinyl acetate waii added. The mixt. 
was heated to the b. p., 1. 5 parts 1% HOt solu. was slowly
dropped in with agitation, and heating vnis continued for
0. 5 hr. A poly(vinyl acetate) emulsion of a high k value
was recov2r1!?f—. G. Sta— rd
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4. 2. The acid or the acid salt can be formed during the
polymerization, e. g. by use as polymerizing catalysts of sal% 
of strong peracids, e. g. KzS,0, or( XHAS.O&- Thar' Wa 
polymer emulsions are compatible with the usual softener, 

and filling agents and give films of high resistance to water. 
Thus, EtCHO 0.33, KIIS04 0. 05, and 20% H20, 1. 3 were
added to a soln. of a partially acetylated 16 In water IW
parts. The mixt. was heated tc, 64* and IOU parts AcOCH:- 
CH2 ( 11) was added dropwise. A stable, creamy emulsion, 
pH 3. 6, contg. 50% wilds, was recovered.. 11 similarly
copolymerized with vinyl butyrate gave a viscous, stable
emulsion yielding clear. transparent, water- resistant coat- 
ings. G. Stargard

Poly(vinyl others). 1. G. Farbenindustrie Akt.-Ges. 
Adolf Burgard, Ham Fikentscher, Friedrich Holscher. and

Hans Krzilcalla, inventors). Gar. 751, 603, May 11, 1953
Cl. 39c. 25m). Polymerization of dmahydronaphthyl

vinyl ethers ( I). po%sibly in mixts. with similar vinyl
compds., gives polymerization products wt. in aliphatic
and aromatic hydrocarbons, chlorohydrocarbons, esters. s
ketones, etc., and witable as; lacq1ter resins. I we obtained
by treating decahydro- l- or 2 -naphthol with CjH, at an
elevated temp. in the presence of strong alkalies. Thus. a
soln. of 1. 2 puts of a BFrEt2O addn: corapd. in 98. 75 par
dio. ne was gradually added to clecahydro-2- naphthyl vinyl
ether ( 11). The mixt.  gradually heated at 140* and
addril. II and catalyst soln. ( M) were added to give 25 puts
U1 per 1000 parts 11. A pale -yellow resiuous, product
IV), in. SD*. was; recovered- A 23% IV sola. in ligroine is

useful for impregnating bark -tanned leather. 11 or cleca- 
hydro-I-rusphthyl vinyl ether copolymerized with cresyl- 

oxyethyl vinyl ether in the ratio 86: 34 in th  wesence of MTat 140* gives a product suitable for imr.- : uating wood. 
The copolymer obtained from 30 partsJU an, t 70 puts vinyl
chloride in a 2% aq. Na - hydroxyoctadecanwulfomte win. 
contg. a small amt. of Na% O, is useful for impregnating
unsized pap. 11 ( 40 p, irts) similarly copolymerized with
PO parts Me acrytate gives R product which, dissolved in org. 
solvents or dispersed in an aq. medium, is useful as a coating
coApn. A brittle, yellowish resinous product, softening

point about 70% is obtained by copolymerization of 3GO
parts II and 240 parts vinyl isobutyl ether. G. Stargard

Polymerization products from vinyl ethers. Badische
Anilin- & Soda- Fabrilk Akt.-Ges. ( Eugen Willer, inventor). 
Get. 846, 794, Aug. 18, 19.52 ( CL 39c, 25* 0. Thecopolymeri- 
zation of vinyl isobutyl ether ( 1) with diisobutylene (11) and
or) triisobutylwe (III) at low temps. with the me of cat- 

alysts of th . pe or addn. cocupcis. thereof1pariedel-Crafts ty
gives i ymerizates having nonadhesive properties. A
weak flow of BFs is introduced into a mixt. of 80 parts by
vol. highly purified 1, 20 puts H, b. 101- 3% and 3050 parts
liquefied propane cooled at - 60*. The introduction of

BF$ is interrupted when the polymerization is initiated and
the mixt. begins to boil. The polymerization is finished
after about 30- 45 sec. and BFs is then once more bubbled
through for 5 sec. The viscous, gluey. colorless mas s Is
treated with water to evap. the solvent. Thus, the poly- 
merizate is converted to a white, nonadhesive, readily
friable, swollen mass, which is disintegrated by cutting or
plucking. suspended in water, and treated with water in
order to remove the catalyst puticle,, still present. Wash- 
ing with water and drying in streaming air at about 55o

product, m. 74- 8*, kvalue83. Apolymerizate, us. 
k value 90, is similarly obtained from I and 111. b. 

176- 8*. in the ratio 75: 25: Ger. 868. 3S3, Feb. 23, 1953. 
I along with olefim contg. more than 4 C atom and an iso- 
propylidene radical ( except 11 and III) are used as copoly- 
merization components in the process described in Ger, 
846, 794 ( Cf. above). Thus, the BF" ataly. ed cop. 13- rueri- 
zation of 85 parts I and 15 parts of an olefin mat. contg
about 61% 2, 3 -dimethyl -2 -butene and 7. 5% 4-methyl:K
pwitene in liquid propane gives a product, in. 70--5*, k
value 82. A product in. 73- 8% k value 85, is similarly ob- 
tained from 85 parts I and 15 parts of an, olefin mixt. contg- 
about 70% 2,4-dimethyl-3-pentene. G Sm—,, i
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Poly(vinyl acetals). Morris Kaufman ( to British Oxygen
Co. Ltd.). Brit. 745, 686, Feb. 29, 1956. Vinyl esten
are polymerized in aq. media in the presence of poly(vinYl
ale.) contg. 8- 50 mole % residual acetate groups and a

catalyst for producing suspensions of discrete particles of the
polymer. If desired, the water may be removed and the
residual wet polymer dissolved in an org. solvent other than
an aldehyde or ketone, but completely miscible with water. 
The soln. formed is treated with an acid catalyst and an al- 
dehyde or ketone. Thus, 100 parts by wt. vinyl acetate
conic. 0. 8 part BzrOt was added to 300 parts 0. 04% aq. 
LmjaLL;RjLalc.) coutg. 12 mole % residual acetate groups. 

The mat. was stirred at 300 r.p. m. and boiled under reflux
for 5 hirs. The temp. was, about 60* until the greater put
of the monomer had polyrnerized, after which it rose to
about 100o and was maintained at this temp. for 2 firs. 
The poly( vinyl acetate) was present in the form of beads of
0. 5- 1 turn. diam. Water (212 puts) was removed and 176. 5
parts glacial AcOH was added to the suspension and stirring
Teniezed. After 20 min., the polymer dissol ved to give a
homogeneous win. and 1. 9 parts coned. HiSO4 and 19. 3
parts paraformaldchyde were added. The temp. was raised
to7.5o and maintained for 24 hm. The soln. wai then cooled
to 45* and 7 parts 0. 880 d. NH, was added. Stabilization
was complete situ stirring for 0. 5 hr. at 45*. The poly - 
vinyl formal) was pptd. by addn. of about 500 parts water, 

to the soln. Analysis of the polymer showed that it con- 
tained 9 mole % hydroxy groups, 9 mole 7c acetate groups. 
and 82 mole % formal groups. Cf. C 4. 32, 67671. 

R. E. Pesorick  
Styre- - : acet g) resins. John C. 1

7 . 0, _C cLutl= fr . o wiawmigan Resins Corp.):', 
U.S. 2. 741, 650, Apr- 10, 1956. Styrene ( I) is combined
with poly( vin) I acetate) kTI) by bead polymerization to form
u p, lymer with better h ut resistance and stiffness at 40- 

1610' nl - r mists. of 11 and polystyrene. Thus, a mLxt. 
of v, Late L6,), H. 0 143, NaHC% 0.3. H, 0 0.03, and

jpo;v iavl a1c.) 0. 2 g. contg. 11% residual 11 groups was re- 
flu ed until ?olymerization was complete. The temp. was
rai4ed to -W) ' and 42. 8 W. I and 1. 0 g. Bz2O2 were added
I wly. NN hen the reaction was complete, the slurry was

cooled and the beads were sepd. from the aq. layer. the
arr-du Zam llin adhesives and coatings. R. P. A. 

Pagetjtioluo vinyl acetate. Ts.ugio KomimcA and
unji l7kida ( 1/ 4 to Omni Produep-,Cnroj U. S. 2, 746, 947. 
Iay, 22, 1956. The pol yonerizati6n, nf vinyi-acetate ( 1) at

I takes place rapidly in a homogeneous; liquid phase by use
f a catalyst mixt. of 0. 14- 0.3% aromatic sulfinic acid, 0. 13- 

0. 001% F 3 o amine, 0.2% Bz.O,, and Wasetimes, 0.0033.'AH-O. Compared to other catalysts, the induction
Leriocf is shortened and the rate of polymerization increased. 
rhus, a mixt. of 170, MeOH 30. and Bz3O2 0. 2% poly- 
mcrized at 60* and 40* showed induction penods of 3 and 13
rs., polymerization wiods, of 5 and 15 hn., and yields of

and 50%, resp. The same mixt. with 0. 15% P-chlo 
enzenesulfinic acid was polymerized at 40* with an in- 
uction period of 4 hrs., a polymerization period of 10 lirs.. 
nd a yield of 70%. P. Dreyfuss

Heat-stable oIv( vinXI alcoARls). Wacker-Cbemie G. in. 
Eduard Bergmeister, inven- 
1955 ( Cl. 39c, 25.). Heat - 

ta epd. from products obtained
v alkali ester intexchange or sapors. by neutralization

ale. suspensions or soIns. with strong — ids. Thus, a 
IeOHcontg. poly( vinyl a1c.) prepd. by an alkali ester in 
ercharge in MeOH was suspended in MeOH and exard
vutralized with 4% methanolic HCJ with potenti= 

c, : arol. The product was sepd. it= the mother liquor byl

fil; ration. It contained 0. 65% NaTS04 and remained pure: 
vhiteevenafterheatingfor 10min. at220*. G. Stargaid

Emulsion polymerization of vinyl exters. Wacker- 
Chemie G. m. b. H. ( Eduard Bergerneister and Josef Heck- 
rosier, inventrrs). Ger. 936,063, Dec. 1. 1955 ( Cl. 39c, 
25"). Tbe polymerization of vinyl esters in aq. media
cu tg. poly( vinvl ale.) ( I) or partially esterified I derivs.! 
oct . g as emulsifiers is improved by partially acetalizing! 
the emulsifier cluring the polymerization by acidn. of a small
am t.. 4 an Iiphat!: aldehyde having 2 or more C atoms, e. g. 
5- 1- 17, AcH or EtCHO, and a small amt. of an acid or an
acid s lt in order to obtain a pH of 2.5- 4.2. preferably 3. 5-, 
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flow behavior of

ZIA. T.1-F.E. C. ( F6d. assoc. tech. inds. locintures, 
Emaux et encres imprinieri. Europe Ccintinerttal). 

Xr. 19S3. 154- 8( in German).— Polyvinyl acetate aq. 
sLoas were manufd. with 25% and 50% dibutyl plithal- 
protective colloids such as pofyirinyl ale.. and their

roperties were detd. in a falling -ball iscometer. The
les were 2 j, aad 0. 3 a, resp. The flow behavior of the
sion contli. protective colloids was thixotropic, the

of the liquid phase to the gel state after stirri g po 
slowly and depended upon the aint. of agitation. 

a. of thixotropy by means of flow curves was facili- 
by a rotational viscometer equipped with a recorder
e continuous measurement of variations in stress with

Raymond R. Myers

11106

Vinyl acetate. VILL Avenge egrre nf pdj—,pi-tion
of th Ylial 544ed jjji jg. Bin Takigawa

to ( lie. esearch Inst., 
Tokyo). 1. Ckens. Soc. Japan, Ind. Chem. Sect. 56, 4b" 

LU07
1' 453)' , cf. C -A - 48. 10374— PO4,vinyl acetates ( r). having

a degree Of POImerizatioW (D. P.) of 2800, 1700, and 800, 
were sapsond. up to aric,u degrees of sapon. ( A). A
and apparent viscosity %vem me- ured to calc. the intrinsic

i"
co itv( O. The relation boet, cen . 4, ?. and the ay. D. P. 

Y saponified I (P) was: log P  1. 613 log ( v X 104/- 
3XR log (0.011 AAO. 021 A - 1)). Katsuya Inouye

Emulsions of vinyl polymers and their application. M. 
Turntr. Chim. Peinlares 17, 209- 14( 1954). J. H. E. H. 

Vinyl pIsstics. Their dermatological and chemical sa 
pacts. George E. Morris (Tufts CoU.- Med. School, Boston). 
Amk- rnd- HY9. OccuPational Hed. 8, 535--9( 1953); cf. 

C.A. 46, 10679i.— Plastomen of the vinyl or polyrnerii,ation
type include polyvinyl, Polyacrylate, Polyvinylidine, poly- 
ethylene, polystyrene, and coumarmie and indene resins. 
Workers . nial"' ing exposures to Partially polyrrierized resins
of his class may develop sensitization clexiinatitis. Only
rsrelv does derroatitis, oocnr from contact with the finishe 
form of these resins. C. L. Campbell

14290
zation of vinyl acetate with cation -type emulsifier. 

o Nlotoyarna and Sciza Okamura ( Kyoto Univ.). 
i9h 1, Olyiftlls Milan) 10, 103- 8( 1053); cf. C.A. 48, 
With a cation surface- active agent as emulsides,, the
L polymerization of vinyl acetate was nudied. When
ce -active agents such as dodecylpyridinium chloride
ecylpicolinium, chloride %rete used, stable emulsion

inyl acetate was not obtained. When quaEemary
im suits. e. g. trimethylounnioniurn bromide is used. 
emulsion waii obtained. The particle size, coagula- 
te, and the mixing behAvior toivard pigment of the
i ivere studied. VrI. Emulsion uojmnejjz&Lja&_ of

SFm—o- Okamura. rbid. 108- 16— With water-wi. high -mol. 
compds. as protective colloid, the emulsion polym.e9zati a
of vinyl acetate was studied. The rate of polymerization

and tl;e stability of the resulting emulsions - ere studied. 
The protective colloids used ivere: ( 1) t2j Jcs. and
their derivir. polyacrylic acids, polyvinyl amine, copolymers
of afthyd. malcic, acid. ( 2) Na salts of alginic, acids, cascin. 
srum arnbic. etc. T. K t!nir:Li

29: W( 1954) Most vinyl polymers give a coll-f --- 
when a small amt. ( finely ground) is added to a rn lt
rOx. 5 cc.) of UCII-.C(:6H ( 1) or CliCHCO21i ( If) in a
tube. Polyvinyl eth are, tested in the form of a
L soln. in CH:CI, ( 3- 5 drops). The colon obtained
homopolymers by using I and 11, resp., we: polyvinyt
ide, blue, reddish purple; PoIY,, inYI chloride, post- 
inated, none, none; polyvinyl cbloroae tatc, bluish
le, reddish purple; T lyvinyl arrtte reddish purp'le', 
h purple; methyl Yvmy =et erg, bluish greca; 

and isopropyl polyvinyl eth, bluish green, greenish
clodecyl, hexadecyl, and cetadecyl polyvinyl ether, 

t. greenish blue; polyvinyl bsaole, light gireen, blue; 
iolyvinylpyrrolidone (careful heating with I), rapid tran- 
Lfrompink-purpletoblue-gret,ii. Copolymers of vinyl

of IH 90, IV 4, and vinyl ale. 6%; a copolymer of IH 86, IV
13, and maleic acid 1%; and a copolymer of M 80 and iso. 
propyLvinyl ether 20%. give a maroon to purple color with 1, 
a blue to purple color with II; a copolymer of 111 33. 3, 
1V332, and butyl acrylate33.3% becomes weakly red, then
bluish purple whm added to 1. The presence of polyvinyl
ale. M is detd. by adding 2 drops O. 1N I -KI win. to 5 ce. 
of neutral aq. win., dilg. with H20 until the blue, green, or
yellowish green color formed is barely visible, adding a pinch
of borax to 5 cc. of this win. and then 5 drops of conod. 
HCI; V gives a strong green color. The reaction can be
used to det. V colorimetrically in aints. to belo1v 5%, to

detect - little as 20 -Y V in 5 ce., or to detect 5 ing. borax. 
Aromatic polyvinyl ethers give ncinspecific colors from yeU(Yv
to red. Decahydronaphthyl polyvinyl ether cau be de- 
tected by the Molisch reaction for celluicae; cellulose and 5
c HtSO4 areadded, arid the mixt. is slightly he ted, giving

L vurple color. Maria X_ W. Torok
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7111!
d tor !tflchAVRTINER.M.N.W. 11

LtoolL
Co.). U.S . 2. 614, 088, Oct. 14, 19.32. E! ble

sr.g
per I e s. aq. soln. contg. 2- 10% by wt. of a by- 
drophilic dispersing agent such as a c mpletely hydrolyzedpol- inyl ale. or sol. starch, is added I Oe -3. 0% vinyl acetate

1) and an activated peroxide catalyst, such asf,120, combined
with Zn formaldehydesultoxylatc. The mixt. is heated, and
further small amts. of I are, added so as to maintain a mono 
mer conen. below 5% when the polymer conen. is less than

2D% and below 3% when the polymer concn. exceeds 20% by
wt. ThepHisheldbetween4andfi. The resulting curnprts. 
have polymer concns. of about 40% and are useful for water - 
base paints and adhesives. R. G. Shepherd, Jr. 

2542

I cetAte Norris Turnbull ( to E. 1. 
dAgga mftot !J. S. 2, 614, 087, Oct, 14, 
1952 ' Polyvinyl acetate emulsions having high diln. 
stability are prepd. by stepwise polymerization of vinyl
acetate in the presence of an aq. soln. wntg. 2- 10% by wt. of
a completely hydrolyzed polyvinyl ale. ( as dispersing agent), 
an activated peroxide catalyst such as HtOl and Zn formal, 
dehysulfoxylate, and a high -mol. ale. such as lauryl ale. 
PH is held between 4 and B. R. G. Shepherd, Jr. 

3615

Polymerization ofXji l ace Lte emulsions. Tsuguo7 --- ro . v 0. 1Konm= TrO-- T,wasru yon Japan. 5346(' 51). 

Sept. 15. A olyvinyl iceftc i - n prepd. by
7, 

ffau" , 
polymerization oF vin -)T ae-clate x " vinyl acetate

contg. H30 or an aq. suspension of catalyst. The latter is
adsorbed by the Polyvinyl acetate and the mixt. is poly- 
menfed . The catalyst increases the rate of polymerizatiou
and makes it possible to obtain a more uniform product. 

K. Kitsuta

vol. 46 1952

1290
Insol ! Ll n Iu

Movmu— ag 3,,, XzO k4)19amura and6. 4Ta u- 4- 1,( 14191,.— 
It wRs found that the degree of polymerization 0

Allit1d; wer— d by beat trea= 1ent wit,,-; QL" 
Vir, ate, EtOAC. or C&Hq soln. Wbta the am,. of
catalyst increased above a cerLain limiting value. Ll,.e I
became insol. in acetone or Mr,011. The !, gr, of poly. 
merizatiou of PulyvinYl a1c. obtained by saport, o, I , as
ahnost comt. ' Ibese changes am ass,-'med to be mused bv- 
crm linkage at the active H a%Om attached to C in the * - 
position to the Ac group in the side chain of L The in;. 
polv. er can be clutriged to a Sol. Polymer by heating ir. 
glacial AcOH coutg AcO and HrSO,. The Pofyvinyi ale. 
obtained by sapon. of the solubilized I iK- oftcn insol. in
hot water. I. Sakunds
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N42*nriogo vinyl acetate in gr2nular form. Gwynqv,, bert L. Perks ( to Shawinixim Chemicals
Ltd.). U. S. 2, 535. 132. Dec. 26, 1950. Coarse-grained
1molyiner rwticleii that can he dried quickly without fusing
tnethcr arz uhtained hy the polymerization of vinyl ace- 
tate in suspwsim in aq. medium in the presence of 0. 12- 
0. L.1 7n, on the total petisioa, of etnu6ifing agent, such

lviyvinyl ali.-.. and prcfL ably O. Z-0.5% of an anion- 

a,, tive dispersing agent. The latter 6 the condc: satiori
productof 2niols. of salfonic acids of aromatic 1--ydrocarboru

ith 1 — 1. HCHO ( C.A. 30, 57140". 869t-) a.&. the p.; y- 
nerized Na salts of alkyl napjjtha1enr-,,uifcwik: s64% (- D"- 

van it", - D= ad- or " Tritort R -M)". It. 1% aq. soin. 
ilimid have a surface tension of not less than O dynesicin. 

zr*. - Cf. C.A. 34, 48341; 40, 10& 0. K. Fox, 

Polymerizing Orgaiaosmoxazies. jarnes F. Hyde - ttl
O r K. jobarmson ( to Dow Corning Corp.). Brit. 

Dec. 6, 19M. See U. S. 2,43:,, OVL-1 ( C.A. 43, 
1- 44 H. L. 0. 
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7103

Icetat&. Dktilk, C6
Brit- 

Q t zk
Tf Ile

vcrc
rit . ' 7'nmBrit 601, 191, April NJ, 191,%, 9- r- P staud- 

coruff. 70) and Go b All acl. emul.%iou
Poly,wri..] ' 0 y " t, of vinyl a Lflc is
tio.' s at at alm. pressure under nonturbulent cundi- tmps. between 40 (; 0. The reaction isrua at on 0,

11 rate of p 10% by jvt. Per hr. in a tubular

Vftsel having a high ratio of noting am to ol. 
R, G. Sbepbe, d, Jr. 
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1751

Emulsion rolvateri7atig DL 19 Wrn. R. 
COfW1%vattc and liar Id V. Dry' jjt L . 0 . I. du Pont de
Ncolours & Co.). U.S. 2. 485, 141, Oct. 18, 1949. 
Approx. 1% Ide: C0 or other ketone of less than 10 C
atoms is added to Cll,: CIIOAc before emulsion poly- 
merizing which limits the mol. wt. The 01

s,HX sol. agdh
Ity. Cf. G. A. 43. 5230h. H. B. 

3300

p I02 zat* n of vinyl esters in = aqueous em-ulsi0a. 

Ed' Nnav'

tjkla
und Charles L. Boyee ( to SI witfigan

Resins Corp.). U. S. 2, 486, 855. Nov- 1. 19411. Vinyl
terS Of Satd. aliphatic acids are polymerizV1 irt aq. dis- 

persion %vith a heteropolymer of ViRyl acetate and maleic
anhydride as the dispersing agent. J. D. 'Matlack

The v. IsPM711 - I . -
1 . . . 

cheitt. resi, tance of org. cnTilpils. is expressed a the stim
tif the internal bond cncrjic5 of the cornpd. divided by the
product of the total no. of its terminal atoms and their

h, jencie.,; e. g. in compds. C Xt 
in , hi, h X i, It or

ogcii, the ar. chcTti. resistance i f( 2n + 2) Ec—x + ( x

I) Ec_ ej/( 2m + 2). By using botid cucrgiQs gi, en by
Rcinick ( Electr-),ji, litterp" Intion of Org. Ch- tisirv, 1947, 
1). 148). it is caled. that the I riscs toivard A iimiting
value with increasing cliaiii length in homologous series, 
and a formula is given for the eaten. of the limiting value. 
The ay. chem. resistance of the wries C. rt : is greate.-. 

and that of the writs C. 0- 2 smaller, than the I of
C. I-I:-.-. By dividing the ay. chem. resistance of a
compd. by the ay. chem. resistance of the cortvsponding
hydrocarbon, the relative " tediums chem. resistance is ob- 
tained. In the case of ales, the relative medium cbem. 

resistance falls to a min. for Bu0FI; it rises slo%vlY %, i t h
increasing chain Icngth in fatty acid. N'H2 groups raise
1, CO groups lower it. The chem. stability of high pntv
titers is cxprcs l by the ay. chem. resistance and the rtil- 
ativ,e medium chem. resistance of its unit cells: polyethyl - 

3872

a * HOORD, F_ W. BOST. EDGAR. C_ PLTTQN, A. -Nu (',. It. GOITELN

a ene, 116. 0, L00; Polvisobutylene, 1. 00; polytct,,- 
chloroethylene, 10a. 8, 0, 91: 11( ji vtetralfuOroethylenc, 

147. 3, 1. 26; poly( vinylidene chl. ride), L; 1. 9, 1. 13 - poly. 
vinyl chloride), 113. 9, 0. PS: 0 Y " " t it 112. 9, 0.97; 

poly( acrylic acid), 10S. ri, D.. _; po v _, tilcrylic acid), 
110. 3, 0.93; poly( vinyl Me ether), 112. 8, 0. 97; 
acetate), 110. 4, 0. 95; poly(,,, a_ y_ c, IA' 6!ffL
PTY—Me m- thacrylate), 115-6, 0. 09; polystyrene, 102. 6. 
1- 65. Several hypothetical " it cells are also giten. The
Concept Of the ". Chem. resistance is also applied to ex., 
plain the comparative chern. stabUity of certain compels, 
the CIFect of Cron linking, and the polynaerization mech- 

I . _. 
H. A. G. 
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Grioular olr%jnyl_aL=. H. 1. du Pont cle Nernoun

1; rk!. Jo`,-,Tr0_,7a7n23. L945. A process is de- 
scribed for preventing the agglomeration of finely divided
polyvinyl acetate. The finely divided material is PrCPd. 
and suspended in an eq. vehicle. It is then sepd. and
stiffod , it;, added sebacic acid until all the particles are
coated with it. The granules are then dried at an elevated
temp. 1. Davidson

1883

as of vinyl acetate polymers. Joseph
E. 14I.Ruidt". Y1 , in! A. Dntincowid ( to E. 1. do Pont do
Ncinnum & Co.). U. S. 2, 413, 197, Dec. 24, 1916 Stable - 

eq. di.ilk!Ni0nS of vinyl acetate polymers which call h -- 
stored fi)r 1- 6 titontim are prciml. byat, volidsion- polyin" i- 
r.ation tvchnitine. Vinyl acetate mootainer contg. a paly- 
murintion ewly-wt, is milic-1 willa - 1 it- o- ut. ' 

of a rerined minolt,um hydrocadom or in oxidized ca tor

t -al. Thi, inkt. is flispvr. vd in an aq. whi. contg. L.41- 
1 . 2% a 4 hoig- hain etc. sulfatc, ". that a particle %ize of

2 -y or 1 i is ohlabwd. An eq. solu. contg. 0..37_ 2.: M%,_ 
of a lo,. g huht n1kyl bt-taine or another cati. nic mrfacu- 
active alp -Tit iq alkled to the ct" Illsion ( figurex based on
oil phase). Tile. cintilsion is now heated to abo " W
to eltcvt polymc-rhultion. Tile product is suituble for use
in the k4ither, textile. or paper trade. Cf. C.A. 39, 20037. 

K. R. Heme

2072

n of vhnvj&U" L. H. 1. du Pont dt Nemours
Co . ( to rnio2naTChernical Industries Ltd.). Brit. 

67, 464. Feb. 15, 194-5. Vinyl esters, Wti mlaTly vinid
acetate. are stabilized against polymerizaticla by incor- 
porating in them a small propo.nion of aa arthyerous MI, 
salt of an org. carboxylic acid. T. Dx%idson

IM-,)foved catalysts for vinyl esters. the Distillers
Co. Ltd.. Johann J. P. Staudinger, Phillip D. C PPock, 
and David J. Hadley. Brit. 578, 405, June 21, 19-14). Zn
or Zn compds. or Cd or Cd compds. supported On Actz,, ated
alumina serve as catalyst. for the syntlicsis of vinyl esters
fr.. C, 11, ( 1) and org. " ids. The exit gi. after

the removal of -,he product, a" enriched and recirculaced. 
Due to an accuinulatini, of by- product gw 4, chieflY Cost, 
the exit fmx am occasionally vented. Thus SW g. - 
tivated aluinjum, 4-K uamalL. is healed 12 hes. at 20,) and

2745

Stahitz&=aa.af vintri esters. E. T. duPontdeNernours
q'( . and Jr. Brit. 567, 979, Mrxch

7, 1945. poirmerization of vinyl esters, such as mon 
meric vinyl aet-ate. is inhibited by inomporating in them
a scnall propurtimi of quattrrnrY onium compds. contg. a
quinqu" alcat atom of Group V of the periodic table. 
e. g., N. P, M, or 8b. PartiCUNTly S2tiSf2CtOrY C0MPdS- 
are the tetmalky'.ammonhun salts. This treatment
stabilizes monomcr'! vinyl acetate and other vinyl esters

ol cuboxylic ucias against polymerization during storage. 
especially where they are liable to be exposed to bmt, or
during - ectifitatival. Cf -C -A - 41- 20-12h- J. D. 
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4005

I .. tons d; sn I , a = c

b= ustries LtfB_ri
f inyl acetate po!ymers, vhichMons 0 YjSp

e in stomg.c for 3- 0 uwall' s, mil be pfepd. by
j.. ,oua.; o*..

y,
a riz, tion. A mi::t. of vinyiamtate mono - 

catalyst, e. g., 0. 5 hy n r. of a po' 
11_ 0. - 70 - at;ent, e. g., a mfinedazd 3 , of a stabilizing

ojeujn by%!-,ucnrl,(jn m an o%idized castor oil, il added
v,r.11 high- speed agitation to an eq. soln. contg. 1. 8- 7. 2% 

b, s,ed On nonaq. phase) of a long -chain ( 12- 18 C atorns) 
ale. 5, lfat, tcr ( 1), e. g. Na salt ofsulfated oleyl acetate.' 
jtgj- tion is continued until a particle si= of 2 is or le" is
o4ladred. The dispersion can contain 10- 40% of result- 
sts.r resin. An eq. Eolu. contg. 0.37- 2.25% ( baed on

w)zaq. pbas) of a Wng-chain ( 12 IS C atoms) alkyl be., 
Wne or alkyl ammonium or pyri nium cationic surface- 

active agent ( 1.1), e. g., cetyl betaine ( C.A. 32, K316) is
added to the emulsion, vchich is then heated to 30- W* to
1pauce, pojy-mtaizaLion. I and II compri%e a composite- 
cuspersiult agent. The promss is applicable also to the
p-tpn. of dispersions contz. pl&stki= s for the vinyl ace- 
tztc. 71.c products, are useful as fluishes for lcalhy, 
kx:iIcs, and paper. The patent contains 5 ew.mPics. 

Ned H. Jaffa

4334

Er * n

r,_7RX1t2_. L: c;;jYM. lienry Collins ( to
M s IS a', mg. 1 s td.). Brit. 5458, 884, April 25, 

19M A stable eq. emuNion of a polylu is made by
Polymerizing, vith heating under " flux, All eq. emilWon of
a 1120- insol - vinyl Or acrylic ester ill Prtselice of a jxxoxide
catalyst, a surface- tertsioa depre.isant, such as the Na
salt of the sulfonic acid of dioctyl buccinic ester, and at
least 2 bydrophilic org. conows, such asmethyl- and bcjjzyl- 
cellulose. a partially hydrol)-zed polyA-inyl acetate hevjog
an acetate group content of 37  2% — 43%, starch, 

guru arallic, etc. The total amt. of rolloid should be at
least 0- 1% by wt. of total charge and should not exceed
1. 2%. Brit. 568, 895. Stable eq. coam-grained disp"- 
5iOa5 Of Polyvinyl esters are produced. Brit. 568,88ri, 
Dispersions and stable emulsions of polyvinyl esters of
pmdetd. viscosities of 1- 150 am produced. Cf. C.A. 40, 
1063.. 1. Davidson
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1063
Polvroerization in Ifenry Ai. Collins ( to

S!Lj-wjjjjr...0 Cslrmi_-51, EUT U.S. 2rW,600, NOV. 6. 
1045. Thick -y. creamy, stable, ernu6ious of vi" YI Polymers
in water are dcscri' d. A surfacc- tcusion drprc.,iant

of the total cimuge), e. g.. Aerosol O. T., and the
cmulsifyin.- agent ( 1) ( appro%. 1%) are first dispersed in

the water ( approx. 5U,), and the vinyl m- Lomer ( ap- 

P". j,.,13r mr, jjj with tjrring. After a suitable
peroxide catal- t is sulded ( 0.05%), he. t 6 applied, amt

temp.4. held to . gentle rcII. I,, for 2 Lin. Attlic

end of the rcactiun only about 1- 5% of unreacted monomer
remains. I inust be a prnt ctive colloid which will sta- 
Wize the emulsion at all temps. encountcmd, say from 0' 
to OU*. and contains several colluitts ha, ing complemen- 
tary stabilizing- pro, rtiei. gnuhions contg. 50,; solids
are readily obtained. Examples of suitable combinations
of colloids for I are: mtthyt rvilulose JI) -gum tragacanth

111) ( 2: 1). H -potato starch ( 1: 1). h.L(IrLo; gd ly, inyltc J pdl) nt. WIt . wqjuafe ( IV) with 4M,; acetate content- W, 

4cemie ( 1: 1). IV ( 40' acet. te)- Ill (2: 1). 11- rV ( 33''. 
acetate) ( L: 1), II -111. 1V ( 3.30, acetate) ( 2! 1: 1), and LEE - 
IV (3147 acetatO( L; 2). HaroldJ..Kandiner
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17PO

Gel formation in addition Chevej
m. Chem. Soc. 65, 4-A- 7C1,) 45).-- B= cd oft

Flo' s method ( cf. C.A. 36, M21) an equation wai ea- 
vcloired predictins the &cl point in t%e 7- Idij. posymeriza- 
tion of a mixt. of mono- end biluu,niocal monomeri. 

This equatiott is equiv. to that dtvebped by SocLmayer
cf. C. A. 36. 25461). Gel pnints ior the s- st= s racthyl

methacrylate -ethylene & mathacrylate and vinyl aretate- 

divinyl a, hpate were dcW under a varietSr of' Qpti. condi- 
t ions. Re ults are in reas-3na5le 2= wnent with the
above equation only in the pr enca ot 0. 2 mr,;. 4ro or le, 3
of bifuncti-mal monomer. Expti. rcsit u in the p- cscnce
of more bifuncti I manomer are explained quaLitatively, 
on the bwis that the rea4tion mkit. 6onsists of discrete
swolleu polymeritiols., the rate of dffiusiou of which is
slow compared %vith the fate of polymer chain growth. 
By use of a model on this concept, it is calcd. that
gelation can occur only after thase swolinu mols. have
filled 13- 23% of the reaction mixt. Hipti. results indi- 
cate 25- 46% in fair agreement , ith caters. A. B. G. 
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4960. 

pn" . A. C. Cuthbert.son. IG. t"t toat,#"V! ROY. 5,c. ( YA. d. 0
Al70,: W(f-'--( l9-19).— AcH ( I) and Sz..O.. jr, -- , 'fj" , ,, 
catalysts for the polymerization of vinvI amtoic IUI). 
The cm, r-, of the polymerization has 6,, n foll., ri J, 
dilatometric nleasurernents, both for 11 as a cataly and
in toluene " n. The temp. risc in the

dilatains' 
ete

p iable for strongly catalyzed reactions, . %-..
r

AM': da a
ty

d to allow the computation of chain lenwths of . s

polymers. Chain branching occursat high temps, " Cna 'fa
lytic decornpn. taLes place Also during the reaction. The
reaction is characterized by an induction penod and the
reaction kinetics are shown to he comsistent with the view
that 2 complex for - c -d front eatalyst and monomer brmLo
down togivearc= tioncenter. ' ferrvinationinvolvesthe
interaction of 2 growing reacl  chains. A growing
PolYmer may terminate its life 1, initiation of a new reac- 
tion center on collision with am, jome, jnoj%d.. topOp.- 
gation on collision with a mnofneric mol. Toluene jA
shown to be a participant in the transfer mechanism. 
The energy of Activation for the clecompa. of the At. ly, 
is found to be about 29 kg. cal./ g. mol. and for the p , a

If polymerization about 17.2 kx. cal./ g. mol. S. Z. 

5093

H.to'= MLu' too.%'
U COMPFS' ti The British Th— sn- 

t J'... 31, 19,-19. P. I,- I.-- BI ff77

vinyl halides am PlaMicirtc! with e5ter!f Of POlYMCri2ed, 
acelY12UNI ora tylated Poly-merized ricinoleic acid. The
PtOeucts may be inadc info sheets or films. in examples, 
a " AiNt. of polyvinyl chl- itic ( 1) and acetylated ca, t 
Oil is swullen in MeAwCO and rolled int * heets, aud
films Am prrild. by dipping a g1.1s, slt iA, o0A`hut., uljj. of

I And Ncetylated castor oil in MvAmCO or I'mcbone. 
S i i 4.; JAY Kodak- P. th6. F, fij * , I - 

jam I t; P- Z Fmsm is treated in soln., before
Or After sepn. from its reaction mist. and before drying
at a raised temp-, 10 the action Of a reducing agent in
such a 1112110 that no reducing agent is left in the rein. 
The t reatMent may be a catalytic or an electrolytic hyd- 
9" naliO0, Or it may be a reduction with a nonmetallic
reducing agent, e. g One crmtg- NOH, such as pheryl- 
hyd"Olyl" I" i" e, acet xitnc diincthylglyo.xime or salicyl - 
oxime. The process is - rticularly appficable to the
stabilizing Of Polyvinyl aftt. 1 resins. 

5414

ser to

15SY
DoIwW Sie iilijcali

J. 5. 4; 389 Apr. 11 Vmyl

esters such as vinyl acetate and Aromatic Vinyl compds. 

such as styreme are stabilized against polymL6zation by
addn. of about 0.5% - mom of a salicylate of Cu w Fc. 

s949

W- 1 eTization products. The Dow Chemical Co. 
16, 7 " 169, Feb. 22, 1939. Monomeric vinylidene f

culorideofb. p. 31. 5- Wispolymerized bybeingsubjected
to a temp- of a 123* in the resence of a polymerization
catalyst, e. g., 0,, Bz peroxide, And with or without eX- 
posure to the action of light. The polymerization may be
effected under pressure. The product is a powder, a soft
porotts solid At a hard bone- Uke material. which is Only
sligh-Jy sol. in boilhig sy n- tctracfilorOethz e and is insol. 
in CHCJ*, CS.. ethylene dibromide and C&H,. 71c
powder And pOrmas forms way be used As a filter aid. 

7440

VU;;&, k,, l,jg; jLw-,atiAa products. Th---j)istMersCo. Ltd.. 
Iutchin rHaM P. Staudinger and flenry M. I Brit. 

jo4,3m, Apr. 24, 1939. Polyvinyl aromatic hydocarbons
am plasticized by substautiaUy hamogencouslYincOrPOWat- 
ing therein an ester or mist. of tcrs resulting from the
reaction of art aliphatic ale. contill. 1, 2 or 3 C ataas with a
satd. or unsatd. o- 9- acid COVIg- mom fill" 11) C stuen'- 
e g , I Et l te, st mte, Pal-mitatewlattrate- 

Nlyfuerizationofolefins. DonaldR. Stcven9a=dWm- 
A. Gna,, ( to Gulf Research & Development. CO.). U- S- 

2, 161. 392, June 6. Normally gaseous olefin, am sub- 
ject, d to Oet&ct wittL a mixt. of coned. EltSO& 1- 10 and
troog H Po' 99- 90TO at a temp. of 100- 251), 

240
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Con el fin de sumarme a los esfuerzos, realizados en el pasado y el

presente, para fabricar en nuestro país, el alcohol iDolivinílico, resina

sintética que aun no se elabora en México y que representa una fuga con- 

siderable de divisas, debido a que la demanda es cubierta mediante impor

taciones, decidí efecturar el presente trabajo, lo más completo posible - 

obteniendo los siguientes resultados. 

a) Se llevó a cabo un estudio de la información reportada en la - 

literatura en lo-, afios de 1938 a 1965, la cual fuá clasificada en tres - 

áreas que comprenden la reacción de polimerizaci6n de acetato de Vinilo, 

para la producción del polímero requerido, la reacción de alcoh5lisis de

la cual se obtiene el alcohol polivinílico y el análisis de ambos produ 

tos lo cual conflo será de utilidad no solo para el desarrollo de esta - 

tesis, sino para cualquier otra investigación que se lleve a cabo. 

b) En base a esta información, se probaron las diversas técnicas - 

ahí expuestas, resultando finalmente un procedimiento para la polimeriza

ci6n de acetato de vinilo, que posee la particularidad de que utilizando

materias primas que se fabriquen en' México, tiene las características - 

adecuadas para producir el alcohol poliviní3¡ co de baja viscocidad y que

la emulsión puede romperse fácilmente obteniéndose así en forma sencilla

el acetato de pz)livinilo como sólido. En cuanto al alcohol polivinílico

se refiere, se desarrolló una reacción que dio como resultado un alcohol

polivinílico de baja viscocidad cuyas propiedades fueron comparadas con - 

un producto comercial, el cual se obtuvo tambieli en la forma sólida. 

c) Teniendo como fundamento lo anterior, fué seleccionado el equipo. 

necesario para llevar a cabo industrialmente la técnica desarrollada y ~ 

asl mismo una estimaci6n de las características requeridas y el costo - 

del mismo, excepto el correspondiente a recuperaci6n de solventes. 
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d) Contando con todos estos datos, se procedi6 a realizar un estudio

preliminar del proyecto el cual arroja como resultado que es factible - 

fabricar el alcohol polivinílico de baja viscocidad mediante la técnica - 

desarrollada. 
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