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Introduccién

El alcohol polivinflico pertenece a la rama petroquimica, conocida bajo
el nombre de Resinas Sintéticas, que es la rama de la industria petroquimica
que muestra después de las fibras artificiales y sintéticas, um mayor dina -
mismo.

Las resinas sintéticas constituyen propiamente la materia prima para la
industria manufacturera de articulos de plistico, asi como para pinturas y -
adhesivos la gran variedad de tipos de resinas sintéticas, asf como sus pro—
piedades ficsicas y quimicas permita un amplio campo de aplicaciones.

Las aplicaciones se llevan a cabo en la gran variedad de formas: pelicu
la, lamina, tubo flexible y rigido, perfiles y en la multitud de formas obte
nidas en el moldeado por inyeccién, por extrusiém por soplado y rotacional,-
etc. Sus aplicaciones han ido en aumento, pues sus propledades han permitido
sustituir a materiales tradicionales como: papel, metales, vidrio, telas,ma—
dera y cuero, para citar las principales.

Pricticamente todas las resinas sintéticas tienen origen petroquimico. -
Aunque exlsten varias maneras de clasificar las resinas, en este estudio se-
han hecho por tipos y de &stos se con:ideran dos grupos poliolefinas, cuya -
elaboracién esti reservada a Petr6leos Mexicanos y las demis resinas, cuya —
elaboracibén pertenece al sector secundario.

Existen otros tipos de resinas, cuyo origen no es petroquimico: breas -
esterificadas y los resinatos de sodio, calcio y zinc.

Clasificacién de las Resinas Sintéticas por tipos.

Poliolefinas

Poliétileno de baja densidad {alta presién)
Polietilenmo de alta densidad (baja presién)

Polipropileno.



Las demas

Acrilicas

Alcidicas

Alcohol polivin{ilico

SaN

ABS

Celulésicas

Epoxicas

FenSlicas

Fumiricas
Intercambiadoras de Iones
Haiéicas

Melamina - Formaldehfdo
Poli (Acetato de vinilo)
Poli acrilamida

Poli (.Cloruro de vinilo)
Poliamidas

Poliester

Poli;stireno
Poliformaldehido
Poliuretanos

Polivinil butiral

Polivinil formal



Urea fenol fPorfur{lico

Urea formaldehido

La produccién de resinas sintéticas se inicid en nuestra pafs en 1947,
con la elaboracién de resinas fenblicas por la empresa Bakelita de México,-
S.A. Cuatro afios mis tarde en 1951 se inicié la producciém de poliestireno.
Para 1960 ya se elaboraban nuevos tipos de resinas. En 1971 se elaboraron -
ventifin de los veintiocho tipos de resinas consideradas en este estudio.
Queda aflin sin fabricarse entre otras el alcohol polivin{lico y las resinas
polivinil butiral.

La inversién del Sector Industrial en la rama de Resinas sintéticas y
artificiales ascendié en 1975 a 8,0602 millones con respecto a 1974, que -
equivale a un crecimiento de 34.2%. De continuar presentindose las tenden—
clas tradicionales de crecimiento de mercado, se estima un incremento amzal
promedio del orden del 15X en las inversiones de esta industria, para poder
satisfacer tanto el mercado nacional como el de exportaciénm.

Para 1976 la inversién programada era del orden de 1,000 millones de —
pesos incluyendo tanto las obras en construcciém como la iniciacién 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 tomeladas (16.5%) a las artificiales. Estas cifras re-
presentan un incremento de 24.1% con respecto a 1974. Este crecimiento fué
logrado bisicamente por las fibras sintéticas.

Para 1976 existen expansiones previstas que aumentaran la capacidad
total instalada en 60,000 toneladas § sea 21.6% sobre 1975.

En 1975 la fuerza de trabajo ascendié a 20,911 personas, lo que repre
senta un incremento de 16.5 sobre 1974.

Los sueldos, salarios y prestaciones erogados por el sector em 1975 -
fueror. de § 2,086 millones, lo que equivale a wn aumento de 120.3% sobre —
1974. Esto se traduce en wn ingreso promedio amual por capital de $99,566.00
¥ wna inversién de § 411,362.00 por persona empleada.

La importacién de resinas se redujo en 1975 comsiderablemente,volviendo
al nivel de 1973.



I.~ ESTUDIO PRELIMINAR DE MERCADO



a)
b)
c)
d)

a)
v)
c)

a)

I Estudio Preliminar de Mercado

El estudio preliminar de mercado comprende.

Consumo Nacional

Produccién Interna

1
Importafd{® en Volumen y Valor
Empleos del producto y sustitutos

Datos histéricos

Consumo Internacional

Precios en Estados Unidos
Principales Conswnidores en el Mundo

Ccompafifas Productoras Mundiales
Proyeccién de la Demanda

Cconsumo Nacional

Hasta el presente, el alcohol polivinilico no ha sido fabricado en

México y la totalidad de la demanda es satisfecha mediante importaciones, -
aunque han sido pedidos los siguientes permisos petroquimicos.

Permisos Petroquimicos Otorgados

Fecha Diario Nombre de la Nombre del Capacidad
Oficial Empresa Producto Ton/%ﬁo
28/1v/66 plco - Pol, S. A. Alcohol Polivinilico 365

18/VII1/75

Polivin,S.A.de C.V. Alcohol Polivinilico 3000

~a



Inversibn en:

Millones de pesos

Localizacién

Edo. de México

Santiago Tianquistenco

Edo. de México

Materias Primas

Principales

Acetato de Polivinilo

Metanol

Acetato de Polivinilo

Metanol

El primero de dichos permisos petroquimicos no se ejercid, el segundo
de los permisos petroquimicos hasta la fecha no se inicia, aunque exdste -
la posibilidad de realizarlo y posteriormente efectuar una ampliacién del-

mismo a 6,000t/A.

b) Importaciones en Volumen y Valor

Origen de las Importaciones

Afic 1970

Pais
Alem. Rep. Fed.
Espafia
E.U.A.
Japén

Noruega

Paises Bajos

1971

Alem. Rep. Fed.

Canada

Unidad y
Cantidad X g.legal

168 206

7 006

136 130

766 124

500

75

1 078 041

145 281

734

Valor en

Pesos
1 713 944
55 098
1 340 867
6 317 208
7 000
1 547

9 435 664

1 405.560

37 391



1971
Costa Rica
Espafia
E.U. A.
Jap&n

Total

1972
Alem. Rep. Ped.
Costa Rica
Espafia
E.U, A.
Japén
Palses Bajos
Imp. al Interior
Perimetros Libres

Total

1973

Alem. Rep. Fed.
Bélgica Luxemburgo
Canada
E.U.A.

Italia

Japbn

201

694

753

756

286
20
43

512

740

756

059

713

583

646

760

000

626

144

125

301

800

101

536

080

273

50

847

14

14

25

012

515

996

848

20

50

543

735

201

10

211

053

217

383

866

693

172

325

302

620

370

270

550

750

407

238

841

056

056

636

500

295

602

134

386



1973

Paises Bajos
Imp. al Interdior 1

Perimetros Libres Total

1974

Alem. Rep., Fed.
Canada
E.U.A.
Japén
Pafses Bajos
Imp. al Interior 1

Perimetro Libres

Total 1

Distribuidores en muestro Pafs.

Quimdca Mexibras, S. A.
Corporaciones Industriales, S. A.

Productos de Maiz, S. A.

602

607

272

723

906

902

907

120

908

351

259

231

122

382

435

350

720

815

535

2 651

16 218

3159

16 249

5 810

9 717

17 850

33 395

36

3431

795

317

755

619

129

289

109

000

109

10



Empresas Consumidoras en muestro pais.

Se presenta a contimnacibén un desglose de las- principales compafifas consu
midoras de Alcohol Polivin{ilico que obtienen el producto mediante importaciones,
en el afio de 1976.

Nombre Kg Importe en
pesos.
Industrias Resistol, S. 4. 220 550 7 035 050
Quimica Henkel, S. A. 30 000 450 000
Quimica Hoechst de México,S.A. 142 000 5 015 195
Comercial Mexicana de Pinturas,S.A. 100 GO0 1 700 00O
Nylon de México, S.A. 36 000 600 000
Textiles Morelos 5 S. A. 32 000 1 395 060
Namex » S. A. . 40 000 1 040 000
Pegamentos Garantizados, S.A. 40 000 1 088 210
stoffel y Cfa., S, A. 30 000 545 000
Policyd , S. A. ' 4 060 205 400
Optigraph s S. A. 15 000 274 500
Ind. Quimicas Synres , S. A. 20 000 440 000
Cfa., Papelera el Fenix , S. A. 10 000 240 750
Hexaquimia , S. A. 5 006 31 250
Servistol, S. A. . 20 000 398 000
Poldmeros y Produc. Quimicos , S. A. 5 000 110 000

Mon Quimica , S. A. 100 000 2 280 000

Cia. Ind. Atzcapotzalco , S. A. 15 oo0Q 450 000



Cartonajes Estrella, S.A.
Industriales Ebro-Quimex, S.A.

Avon Cosmetics, S.A. de C.V.

Max Factor & Co., Suc. en México
Estee Lauder Cosmeticos, S.A.
Perfumes Importados, S.A.

Juama, S.A.

Helio Sensimex, S.A.

Capacitrén, S.A,

Cprporacibn Industriales, S.A.

R.O Hule de México, S.A.

Hull de México, S.A.

Allegran, S.A.

Probst, S.A.

Barnes Hind de México, S.A. DE C.V.
Electrénica ABC, S.A.

Janet, S.A.

Quimica Mexibras, S.A.

Instituto Mexicano de Rehabilitacién
Proveedor Cientifico, S.A.

TOTAL

20 625

1 908

50

50

1 000

250

100

40 000

91

136

300

250

100

280

500

160 000

323

109 627.5

484

103

45

32

15

14

13

15

3 012

29

28 311

250

892

000

150

414

222

480

873

000

000

489

563

000

125

375

720

000

600

300

200

812

50



Como materia prima en la elaboracién d= polivinil butiral el cual es
empleado e la fabricacién de cristales de seguridad encuentra también un-
alto grado de empleo.

d) Datos Histéricos.
La demanda en México de alcohol polivinilico es satisfecha unica—

mente mediante importacicnes la cual se puede compendiar en la siguiente-
tabla.

Alcohol Polivinflico

i (1962 - }976)

| Importacién Importacibén Produccibn Consumo
Aparente

Afio (toneladas) (Miles de Pesos) Toneladas Toneladas
1962 —_— — — N
1963 _— J— —— —
19_;34 v 187 2,753 -— 187
1965 358 5,089 _— 358
1968 518 6,314 —_ 518
1967 480 5,686 o -480
19638 724 7,738 S 724
1969 822 7,886 — 822
1970 1,079 9,460 — 1,079
1971 1,044 8,999 — 1,044
1972 1,757 | T 14,211 — i,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



Datos obteridos S8 I C Direccifn General de Estadisticas Anuarios Estadfis-
ticas de Comercio Exterior con fracciongg arancelariaﬁ 39-02B 007 de 1970 a 1974
y 39 02B 005 para 1975. " i

Tasa de. crecimiento del Consumo Aparente

Afios 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 histéricos de Importaciém de este producto son en E.U.A.-.

Afio Precio de Importacién Precio de Venta
" ($/Ton) en E.U.A. ($/Tom.)
1965 14,220 13,750
1966 12,188 13,750
1967 11,835 12,375
1968 10,694 9,350
1969 . 9,591 9,350
1970 8,753 8,800
1971 _ 8,621 8,800
1972 8:092 ' 8,800 '
1973 _ 10,110 ' 8,800

1974 . 17,551 13,475



Afio Precio de Importacién Precio de Venta
(3/1Ton.) en E.U.4. (§/Ton.)

1975 15,675

1976 ————— —_

Régimen de Importacién

Praccibén arancelaria 39 02B 007
Cuota aqd valoren 20% del precio umitario
Precio oficial 8.50 $/Kg.

b) Principales consumidores mundiales

La produccién anual mundial de alcohol polivinflico alcanzf en -
1967, 173,000 Toneladas y cerca de 200,000 toneladas se produjeron en el Japén
solamente en 1973, que es el principal productor y consumidor en el mundo.

Entre otros pafses consumidores encontramos a E.U.A. Francia, - -
Paises Bajos, Repfiblica Federal Alemana, Noruega y el Canad4.

c) Principales productores mundiales

Nombre Fabricante Pals
Comercial
Gohsenol Nippen Gohsei Co., (Nippon

Synthetic Chemical Industry

Co., Ltd.) Japén
Kuyashiki Poval Kuraray Co., Ltd Japbn
Denka Poval Denki Kagalku Xogyo KK. Japén

Shinetsu Poval Shin-Etsu Chemical Ind.Co.,Ltd. Japén



Nombre

El Vanol

Gelvatol

Lemol

Vinol

Moviol

Polyviol

Rhodoviol

Alcotex

Polivinol

Fabricante
EI du Pont de Nemours and Co Inc.
Shawinigan Resins Ltd. (Monsato)
Borden Inc.

Airco Chemical Co., (Air - -

Reéduction Co. Inc. )
Farbwerke Hoechst A.G.

Wacker-Chemie Gm. b.H

Rhone - Pulenc, S.A.

Revertex Ltd.

Rhodiatoce, S.p.A.

3.- Proyeccibn de la Demanda

17

Pais

E.U.A.

E.U.A.

E.U.A.

E.U.A.

Alemania Federal

Alemania Federal

Francia

Gran Bretafia

Italia

Para la proyeccién de la demanda fueron probados 7 tipos de ecuaciones
que en cada caso los coeficientes se ajustaronm por minimos cuadrados a los -

datos histéricos estos tipos de ecuaciones probadas fueron:

Polinomio grado 1

Polinomio grado 2

Polinomio grado 3

y= a + bx

2
y= a + bxrcx

2 3
V= 3 4 PR Eex 4 dx

Hiperbblica compuesta y= 1

a + bx



Exponencial compuesto =

Hiperbdlico y=
Logarfitmico y=
Donde

y= Consumo proyectado
x= Nfmero de afio (1,2,3..... )
a,b,c, y d = Coeficientes
e= 2.3025

De estas proyecciones, se escogid la que

1965=1

cumplfa con los siguientes requisi-

tos:
a) Mayor ajuste a los datos histéricos (desviacién esténdar)
b) Tendencia parecida a la tendencia del producto
Los resultados obtenidos de la proyeccibn de la demanda zon base a los datos
histéricod son: < 9
Afio Consumo Aparente
1975 2,223
1976 2,521
1977 2,839
1978 : 3,178
1979 3,537
1980 3,916
1981 4,316
1982 4,736
1983 5,176
1984 5,636
1985 - 6,117

18



Las tasas probables de crecimiento del consumo aparente son:

Afios 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 polivinflico que puede ser obtenido por la
técnica desarrollada.

Afio Oferta Demanda (Ton/afio)
1976 —_—- 1185
1977 —_ 1335
1978 -— 1494
1979 —_ locl
1980 —— 1840
1981 _— 2028
1982 _— 2221

Precio de Venta em Mé&xico.
El precio de venta actual en México es de 50 a 65 pesos / Kg.
L.A.B. Ciudad de México.

Datos obtenidos de los distribuidores Quimicos Mexicanos, S.A. y Corpora—
ciones Industriales, S.A.
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Capacidad de la Planta

Debido a que la técnica desarrollada esti destinada principalmente a la
produccién de alcohol polivinilico de baja viscocidad y no hay producciém en
la Repfiblica Mexicana de este producto, se estimd de acuerdo con la proyecciémn
de la demanda obtenido en el estudio de mercado, el poder elaborar 2221 Ton/aﬁo
de las 4,736 Ton/afio coﬁsideradas para el affio de 1982 para una produccién -

diaria de 6,73 Ton. considerando 330 dfas hibiles por afio.
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INI.- Propiedades Pisicas y Quimicas del Acetato de Polivinilo y Alcohol
Polivinflico.

El acetato de vinilo se ha polimerizado industrialmente en masa, solucién,
suspensifn y en emulsiém. La mayor parte, tal vez un 90X, del material indenti -
ficado como acetato de polivinilo o sus copoifmeros constituidos predominantemen
te de acetato de vinilo son fabricados mediante técnicas de emulsiém.

Las ermulsiones son liquidos de color blamnco lechoso canteniendo cerca de -
55X de acetato de polivinilo y el resto estando formado por agua, pequefias can -
tidades de agentes humectantes y coloidos protectores, eliminindose de esta ma ~
. nera la necesidad del uso de solventes que pueden resultar téxicos, inflamables
y caros y los requerimientos de recuperacifém de dichos solventes.

Las emulsiones tamblén ofrecen la ventaja de un gran contenido de s6lidos
que presenta gran facilidad para fluir, ya que la viscocldad de las emulsiones-
es independiente del peso molecular de la resina.

Una formilacién de emulsiém, deberi contener, mondmero, aguna coloidé- -
protector, surfactante, iniciador, buffer y puede llevar también um regulador de
peso molecular.

Los inicladores o catalizadores usados en polimerizaciones de acetato de—
vinilo son del tipo de radicales libres, tales como el perdxido de hidrégeno, -
peroxiful fatos, peréxido de benzollo y combinaciones redox. Las polimerizaciones
en emulsién son conducidas con catalizadores solubles en agua.

Los buffers son afiadidos a las formulaciones debido a que las velocldades
de descomposicién de algunos iniciadores scm afectados por el pH, por lo cual -
michas veces es deseable minimizar la hidr6lisis del mondmero ya que produce -
dcido acético ( que afecta al catalizador) y Acetaldehido ( que produce al peso
molecular del polimero). En las formulaciones el PH es controliado en el lado -~
4cido a mn pH de 4-5 caon fosfatos 6 acetatos pero afiadiendo a PH neutro como
buffer blcarbonatos se obtienen resultados excelentes el pH de las emulsiones —
comerciales varda de 4 a 6.

En cuanto a surfactantes y coloide protector se refiere exlsten gran varle
dad de combinaciones y de ellas dependen las propledades de la emulsién y la -
pelfcula formada de ella.

Las emulsiones de acetato de polivinilo pueden contemer surfactante 6
coloido protector en forma alslada pero la préctica commm es usar ambas en
general, entre mayor es la cantidad de emulsificantes, memor serd el tamafio de —
particula de la emulsibn.



~A

A niveles bajos de ermlsificante (ejem. O0.1% el polimero no forma ma
dispersiém cremosa que permanece suspendida indefinidamente em la fase -
acuosa, sino que forma pequefias perlas que se sedimentan ¥ pueden sspararse
fAcilmente por filtracién.

Por lo regular todos los procesos de polimerizaciém scmn operados a pre
3ién atmosférica y en reactores convencionales vidriados § de aceroc inoxida
ble.

PROPIEDADES.

Los acetatos de polivinilo varfan al ammentar los valores de peso mo—
lecular, de liquidos viscosos, s6lidos de bajo pumto de fusién a materiales
sumamente duros. Som productos neutros, de color que varfa del color del -
agua al color de la paja, sin sabor, sin olor y no téxdcos. Las resinas no—~
tienen un punto de fusibén definido pero son mis guaves conforme la tempera—
tura se aumenta. Son solubles em solventes orgénicos, tales como &steres, —
cetaonas, arématicos, hidrocarburos halogenados, 4cidos carboxflicos, etc, —
pero jnsolubles en alcoholes (excluyendo el metanol que es um solvente), -
glicoles, agua y lfquidos no polares tales como el eter,disulfuro de carbono,
hidrocarburos alifaticos, aceites y grasas. A Alcoholes tales como el etilico
propilico y butflico conteniendo 5-10% de agua disolverin el acetato de -
polivinilo,

PROPIEDADES FISICAS.

Propiedad Valor
Densidad g/em> a 20° C 1.19
Indice de refraccifn nDéO 1.46%
Absorcién de agua, ¥ en 24 Hr. : 2-3
Temperatura de tramsiciém, segundo ordem °C 30-34
Coeficiente térmico de expansiém linear 8.6 x 107
Conductividad Térmica cal/seg) (sz) (.C/cm) 38 x 107
Calor Especifico cal/gm 0.389

/

Constante Dieléctrica {

reses
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a 30 ¢ , 60 3.3
° z
60 C ., 60E 6.5
° z
25 ¢, 1y 3.15
o z
25 ¢ , 100H 3.09
° z
25¢ , IME® 3.06
° z
25¢ , lmMm 3.02

Las propledades eléctricas son fuertemente afectadas por la habflidad
del acetato de polivinilo a absoer agua.

El acetato de polivinilo comercial, se encuentra gn forma seca como —
perlas y granos, se clasifica segfm su vlscoS8idad a 20 C de ma solucibm de
86.1 gr, 6 una mol, de resina disuelta en benceno para hacer 1L; los grados
de viscocidad corresponden a los pesos molecualres descritos en la tabla que
a cortirmacién se presenta. En Ruropa, el valor "EK" de Fikentsher, también -
derivado de medidas de viscocidad, es usado ignalmente para caracterizar las
resinas comerciales.

Relacién de pesc molecular y viscocidad del Acetato de Poldvinilo,

_ FIKENTSHER PESO MOLECULAR
VISCOCIDAD VBLCR *E™ PRQMEDIO
1.5 13 11,000
2.5 19 18,000
7 32 45,000
15 42 90,000
25 48 140,000
60 58 300,000
100 62 500,000
800 79 1 500,000

Cuando se callenta arriba de la temperatura ambilente, el acetato de —
polivinilo se transforma em wm s6lido muy flexible y a 50°C se blando. Puede
permanecer por muchas horas a 125°C sin cambio, pero a 150°C, gradualmente se
obsurece y sobre 225°C se liberari acido acético formando uma resina café -
insolible, se carbamizari a temperaturasg mucho mayores. Al dismimmir la tem—
peratura por debajo de la temperatura ambiente el acetato de polivinilo se -
hace quebradizo.



Las caalidades de envejecimiento son excelentes debido a su resistencia
a la oxidacifm y que som inertes a los efectos de la luz ultravioleta.

PROPIEDADES QUIMICAS

Las propiedades quimicas del acetato de polivinilo som las miamas que -
las de un ester alifftico. De esta manera por medio de una hidr§lisis acida—
6 bhsica se produnce alcohol polivinflico y &cido acético 6 el acetato del -
cation bAsico. Industrialmente el alcohol polivinflico se produce por inter—
camblo de ester con metanol con un catalizador basico, que, en adiciém al -
producto polimérico, se forma acetato de metilo.

Muchas propiledades de las emulsiones de acetato de polivinilo se deter—
minan, no por las caracterfsticas del polimero puro que contienen, aino pro-
piedades de la fase acuosa y su cantenido. La gravedad especifica a 20°C para
todas lag emlsiones es de 1.1 aproximadamente.

En general poseen tm ligero olor del mondmero residual. Las trazas de —
&cido acético que se pregentan pueden ser neutralizadas com bases tales como—
el bicarbonato de sodio, y cuando el monbmero residual es removido, el pH de—
la emulsién resmltante se puede ajustar a 7. Por medio de la seleccitém julcio
sa de la concentracién del monémero, coloilde protector y agentes emulsifican—
tes y humectantes, método de polimerizaciém y tratamiento posterior, las pro—
pledades pueden variarse para llenar las especificaciones de su unso. Tales -

‘propledades incluyen, tamafio, promedio de particula y rango de tamafio de parti

cula, peso molecular del polimero, pH, viscocidad de la emulsiém, carga de la
particula, tolerancia a los solventes, caracterfsticas de la pelicula y resis

tencia al agua.
ESPECIFICACIONES Y ESTANDARDS.

Las especificaciones de las emulsiones comerclales mis comumes son lag —
sigulentes:

Propiedad Rango
Solidos % 54-56
Viscocidad cP 404500
pH ' 4-6
MonSmerc residual < 1.0-0.3

Tamafic de particula P 0:2-3.0
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Carga de particula neutra 6 negativa
Densidad al 25° C, 1b/gal 9.2

Estabilidad de Borax estable 8§ inestable

Estabilidad mecinica buenas & excelentes

Usos

Los productos de acetato de polivinilo son usados principalmente como
adhesivos y en la fabricaciém de pinturas, en la fabricacién de alcohol -~
polivinflico, como copolimero ccn cloruro de vinilo, etileno acrilemitrilo.

ALCOHOL POLIVINILICO.

El alcohol polivinilico, se cree que fué preparado por el quimico, -
Willie Hermarm. Su primera aplicacién comercial fué llevada a cabo en la —
decada de los veintes en Alemania y fué introducido comercialmente en los—
Estados Unidos en 1939. Quimicamente hablando, el alcohol polivinflico -
puede ser clasificado burdamente como un alcohol polih&drico cen grupos -
hidroxilos secundarios en &tomos de carbono alternado. Aunque el alcohol —
polivinilico puede ser visto como el polimero del alcohol vinflico, recordan
do que el monSmero teérico, CH2 = CHOH, no existe ya que se re arregla a —
acetaldehido, CH3 ~ CHO.

El alcohol polivinflico, solo puede ser obtenido mediante la hidrélisis
de algfm otro polimero vinflico. Comercialmente, el termino alcohol polivi-
nflico incluye todas las resinas derivadas de la hidr6lisis del acetato de—
polivinilo.

La variacién de dos factores principales, durante el proceso afectan —
marcadamente las propiedades del producto fimal. Las propledades varfan de—
acuerdo al peso molecular del acetato de polivinilo original y el grado de—
hidrélisis. La estructura del alcohol polivinfiico obtenido por la hidr6li-
sis completa pueds ser representado por CH,_ — CHOH(CH - CHOH)n, donde n -
esti relacionado al peso molecular de la resina origi%al.

Aunque la férmula ordinaria del alcohol polivinflico se escribe normal
mente de esta forma, debe recordarse que &sta es una estructura ideal, y en
la prictica ocurre alguna polimerizaciém del tipo de cabeza can cabeza, re—
sgltando umna estructura de 1.2 Glicol, - CH2 - CHOH CHZCHOH - CHCH CH2 CHOH

CH_.
2

27



En hidrélisis parciales, cantidades proporcionales de residuos de gruvos

CH_ - CO0~ se encuentran digtribuidos a lo largo de la cadena en lugar de CH,
y la cantidad de tales grupos de acetato se pueden expresar como porcentaje de
contenido de acetato, as{ en un alcohol polivinilico de 70% de comtenido de —
acetato, 30X de los grupos acetato del polimero original se hidrolizaron a -
grupos hidroxilo y 70X permanecleron como grupos de acetato. El contenido de-
grupos hidroxilo del alcohol polivinilico estd en relacifn directa a su apli-
cacién comercial y en las muestras en las cuales el 87-89% de los grupos ace—
toxl presentes han sido convertidas a grupos hidroxilo, se llama parcialmente
acetilados; en los grados completamente hidrolizados um minimo de 98% de los-
grupos acetoxi es sustituido por los grupos alcohol y en los grados super hi-
drolizados, mis del 99.7% del polimero se hidroliza a alcohol polivinflico.

El alcohol polivinilico 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 polivinilico es estable en cuanto a color hasta los 140°C.
Con calentamiento prolorngado a 160-170°C se obscurece y se hace insoluble en
el agua. Arriba de log 170°C ocurre Ja formacién de eter sobre los 200°C, se
funde y a temperaturas todavia mayores se descompone con carbonizacién. Bajo
altas presiones a 200° - 250°C, se obtiene una resina moldeable, con una so~
lubilidad ligeramente alterada.

Su calor de combustién es de 5902 cal/gr. Las densidades e fndices de ~
refraccién de resinas conteniendo diversos contenidos de acetato estin dados
en la siguiente tabla.

Acetato en la resina 20 20
% a N
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
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El coeficiente de expansibén linear del alcohol polivinilico es de 7—12x10—5

El agua es realmente el finico solvente prictico para el alcohol polivinflico. —
Soluciones acuosas Je alcohol polivinflico toleran cantidades sustanciales de —
alcoholes tales como, metanol, etanol, 2 propancl, creciendo la proporcién con-
forme decrece el porcentaje de hidrc;lisis.

Si permanecen constantes las demis propiedades, las diferencias en el gra-

do de hidrélisis gobermarén la facilidad con que el alcohol polivinfilico se di-

_ solverd en agua.lPor otro lado entre menor es el grado de polimerizacién, mayor

“serd la solubilidad. Para cualquier pes» molecular especifico, la solubilidad -
es mixima en rango de hidrolisis de 92-94%.

El alcohol polivinflico no se disuelve en agua fria, pero cuando se obtiene
una solucién en agua caliente con agitacién, la resina no precipita al enfriar.—
En un perfodo de tiempo las soluciones de alcohol polivinflico de bajo contenido
de acetato incrementan su viscocidad y pueden afin gelarse, el fendmeno es uepen—
diente de la concentracién y peso molcular.

Propiedades del Alcohol Polivinilic>

Incremento en viscocidad

29

Incremento en resistencia de bloqueo
Incremento en flexdbilidad Incremento en res:istenai..a de la tensiém
Incremento en sensibillidad al agua Incremento en "‘"",“ma al agua
Incremento en facilidad de solvatacién Incremento en resistencia adhesiva

Incremento en resistencia a solventes

Incremento en potencia a la dispersién

PES0 MOLECULAR

% de Hidrdlisis

Incremento en resistencia al agua
Incremento en flexibilicad Incremento en resistencia a la tensién
Incremento en sensibilidad al agua Incremento en resistencia de bloqueo

Mayor adhesién a superficies hidrogfébicas Incremento en resistencia de solventes

Mayor adhesién a superficies hidrofflicas

La figura superior muestra la variacién en propiedades que ocurre con cambios
en el peso molecular cuando se mantiene constante el porciento de hidrélisis y en-
la parte inferdor cuando se varia el porciento de hidrolisis y permanece constante

el peso molecular,



Generalmente hablando, las variaciones son las mismas em ambos casos, con
algunas excepciones.

La viscocidad del alcohol polivin{lico en solucién es determinado princi —
palmente por el peso molecular conforme aumenta el pesos molecular, aumenta tam
bién la viscocidad. -

Los alcoholes polivinflicos de bajo contenido de acetato son insolubles y—
casi no son afectados a temperaturas ordinarias por la gasolina, propano, diéxdi
do de azufre, kerosono, benceno, xdileno dicloruro de metileno, tricloro etilen;
tetracloruro de carbono, clorofluoro carbonos, monocloro benceno, metanos, al -

"cohol etflico, etilem glicol, acetona, furfural, acetato de metilo, dioxano -
formamida, dietilen glicol, acido cresflico,monoetanol amina, trietanolamina, -
quinolina, morfolina, piridina, nitrobenceno, eter y anilina.

Solo hay pocos tipos de compuestos orginicos que tiene accién solvente en-—
los grados completamente hidrolizados de alcohol polivinilico. Estos compuestos
son usados como plastificantes y en la mayorfia de 1los casos, también funcicnan—
humectantes. La presencia de uno § mas grupos hidroxilo aumentan su actividad.—
Ejemplos incluyen, glicerol etilenglicol y algunos polietilenglicoles. También-
son Gtiles las aminas tales como las etanolaminas, sus sales y aminas incluyendo
la formamida, N (-2Hidroxdetil) fordamida y la N (-2- Aidroxietil) acetamida. La
Mayoria, si no todos los solventes requieren calor para disolver alin pequefias -
cantidades de alcohol polivinilico. Compuestos con bajo poder solvente, pero afin
(tiles como plastificantes son el sorbitol y la urea.

La presibn osmStica de una solucién de alcohol polivinilico de 1.2g/100 ml-
de agua. ( Bajo. comtcmido de acetato, bajo peso molecular) es de 0.008 atm., La -
viscocidades en poises de alcohol polivinflico con varios contenidos de acetato
en soluciém al 4, 8 y 12% en agua a 20°C estin dados en la siguiente tabla.

Viscocidad de Soluciones de alcohol polivinilico en relacién a su peso molecular.

Peso molecular del Contenido

acetato de polivinilo de

original acetato Sol 4% Sol 8% sol 12X

s -

10,000 20 o/.:;i/es 0.026 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 . o
400, 0600 1 0.50 16 40
400,000 40 0.70 _ A

30



La resistencia a la abrasiém es 10 veces aquella del hule, y su dureza -
medida en durémetro "Shore® es de 10-100 plastificada. La resistencia a la -
tensibn y elongaciém al rompimiento en materiales de bajo contenido de acetato,
eati dado por la tabla.

Extruido Prensado
Temperatura Resistencia Elangacién % Resistencia Elongacién ¥
°c a la tensién a la tensibn
psi
-32 7650 30 7400 40
-18 6770 85 6760 85
o 6760 99 3640 267
25 5200 . 225 2110 445
46 3530 255 1610 520
66 3040 300 1490 540
80 2110 340 1250 620

o La conductividad térmica del alcohol polivinflico cal/(seg) (sz) -

( c/cm) es de 5 x 10 ' para la resina estruida y 18 x 10 ' para la resing mol-
deada. E} calor especifigo del alcoho}l polivin{lico varfa de 0.005 cal/(c)y -
(g) a 10 K a,0.256 cal/( C) (g) a 245 C. A esta temperatura la entropia es de
0.2655 cal/( C) (g) v la entalpia es de 32.45 cal/g.

PROPIEDADES QUIMICAS.

El monSmero del alcohol polivin{lico CH2=CHOH es el erol del acetaldehido
y es desconocido en estado libre, aunque algunos de sus derivados tales como -
compuestos de mercurio son bastante estables.

El alcohol polivinflico fué menciorado en primer lugar por Herrmamn y —~
Haehnel en 1927; haciendolo mediante la saponificacién de esteres polivinilicos,

El alcohol polivinflico reacciona en forma muy similar a los alcoholes -~
alifiticos de bajo peso molecular. Por ejemplo reacciona con cloruros de Acido
o anhidridos para formar esteres y con aldehidos y cetonas para formar acetales.
En muchos casos es posible obtener una resina completamente nueva haciendo reég
cionar todos los grupos hidroxilo, aln cuando el grado de la reaccibn sea pe -
quefio, las propiedades pueden ser alteradas comsiderablemente, pudiéndose rete
ner, si se desea, la solubilidad en agua.
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Variaciones posteriores, que pueden resultar interesantes son alcanzadas -
al wsar un alcohol polivinflico parclalmente hidrolizado, reteniendo asfi al -
guncs de los grupos de acetato.

El alcohol polivinflico, reacciona con triéxido de azufre, resultando -
- OH + SO_ -0S0_H que es altamente saoluble en agua. Cloruros de sulfonilo de
Alcanos 6 Arenos al reaccionar con el alcohol polivinilico, dan como resultado
sulfonatos ~OH + R 503H = OSO3 R.

Los copoli{meros del alcohol polivinilico con etileno preparados por hidrg
1isis completa del copolimero con acetato de vinilo se han hecho reaccionar con
fosfito de fenil deneopentil (C H 0) POC_ H_ para dar esteres de fosfito re—
tardadores de flama por desplazamiento del genol Acidos poliméricos tales como
el 4cido poliacrilico reaccioman con el alcohol polivinfilico dando como resulta
do ésteres con caracterfisticas de una gel insoluble y que tienen propiedades -
mécanicas que varian reversiblemente con el pH y la temperatura.

Se puede obtener una gelacién controlada de alcohol polivinilico con la -
adicibén de compuestos trivalentes de titarnio y agentes oxidantes. El alcohol
polivindlico puede ser eterificado usando reactivos que incluyen haluros de -
alquilo y arilo dando como resultado pelfculas con una permeabilidad .. 50% de -
eterificacibén de un décimo de la del alcohol polivinilico.

La reaccién de alcohol polivinflico con aldehidos da como resultado aﬁgta—
les. El1 butiral es muy comocido en vidrlos de seguridad. 2

El alcohol polivinflico no es atacado por oxfgeno comprimido a temperaturas
bajo 70°C. El permangana*o de potaslo oxdda solo ligeramente al alcohol polivi-
nflico. Con Acido crémico da una masa insolublre de color café que contiene algo
de 11s materiales iniciales. Esto es usado en imprentas usando el acido como -
tinta y posteriormente se lava el frea no tratada. Con dcido nftrico concentrado
forma nitrato polivin{liico en.frio, pero se oxida en caliente con la evolucién—
de éxddo nitirdco y la formacién de &cido oxAlico. El 4cido perlddico mo oxlda al
alcohol polivinflico pero rompe la estructura 1-2 glicol.

A causa de su resistencia a la oxddacifn, el alcohol polivinilico con -
contenido bajo y medio de acetato es practicamente inmme al deteriforo com el —

tiempo.

Un estudio detallado de las propiedades fisicas y Quimicas del Alcohol
polivin{lico se puede encontrar en los capftulos 2 y 9 de 1 Polyvinyl alcohol
Proparties and Applicatioms C.A. Finch 1973,



TOXCICIDAD.

Estudios realizados en el metabolismo en ratanes nos muestran efectos
dafiinos. Los humaros no miestran efectos en su salud cuando se usa pelicula
de alcohol polivinilico en cirujifa y en contacto con medicamentos. A causa —
de su toxicidad oral minima, han sido aprobada componente de adhesivos en el
empaque de alimentos & en recubrimientos que ésten en realcién directa con -
alimentos. Aunque debe tomarse en cuenta, que el alcohol polivinflico no es-
asimilado por el orgamismo y por lo cual, se debe temer en cuenta no inhalar
el polvo en los pulmones.

El alcohol polivin{lico ha sido también aprobado en la industria de Ios
cosmeticos. El uso del alcohol polivinflico para usos de consumo interno en-
el organismo como por ejerplo en alimentos, debe ser autorizado por la depen
dencia gubernamental correspondiente.
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APLICACIONES.

La mayorfa de los usos del alcohol polivinflico involucran la extrusiémn
de la resina o su aplicacién en recubrimientos de superficies. A causa de su
caricter intratable, la resina se debe plastificar, para poderla extruir sin
descomponerse. Se producen por estos medios, mangueras de alcohol polivinfili
co. La mayor aplicacién del alcohol polivinilico involucra las soluciones -
acuosas usadas en procedimientos de recubrimientos de Vaciado y Sumergido.El
vaclado de la pelicula acuosa se complica debido al limite de solubilidad del
alcohol polivinilico, afin en agua caliente siendo 50X de concentracién el 11
mite util mixdmo y afm este debe ser trabajado cercano a los 100°C. Operacio
nes bajo presién se llevan a cabo arriba de los l00°C.

Los procesos de disolucidén dependen del grado de acetilacién. Para el —
alcohol polivinilico parcialmente acetilado en altas comcentraciones se usa—
agua fria preferentemente bajo 75°F, que es agitada vigorosamente y el polvo
afiadido en forma lenta. Este procedimiento evita que se formen masas.

Para dismiruir el tiempo de solucién, la dispersifn se calienta a una -
temperatura entre 100° y 190°F, A esta temperatura se completa la solucién -
entre 20 y 30 mins. Este procedimdento se emplea satisfactoriamente para los
grados completa y mediamente hidrolizados. Aunque algunos grados requieren la
adicién de alcohol 6§ acetona para ayudar a la disolucién.

El alcohol polivinilico ha encontrado aplicacién en el campo de la foto—
grafia como base de soporte 8§ recubrimiento. Un tratamiento quimico especial-
en el alcohol polivinilico permite recubrimientos endurecidos.

La combinaclén en el alcohol polivinfilico de la alta tensiér superficial
¥ la fa=il disolucién en agua, lo han hecho fitil en el empaque de blanqueado-—
res y detergentes para uso doméstico.

Para pmpolsitos de empaque de comida el alcohol polivinflico usado en —
los recubrimientos, se mejora usando otras resinas como el copolimero de -
cloruro de vinildeno — cloruro de vinilo 6 el de cloruro de vinilideno - -
acrilonitrilo.

El alcohol polivinflico se ha usado como homopolimero & copolimero para
la preparacién de la recubierta de embutidos y salchichas.

Se han realizado estudios de la permeabilidad de pelfculas de alcohol -~
polivin{lico a la humedad y al vapor de agua, siendo esto de interés en el -
campo alimenticio, ademis estd informaciér ha sido Gtil en el desarrollo de -
membranas para la diflisis artificial de Rifon,
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Pelicula.— Se ha hecho peliculas de alcohol polivinilico c.paces de servir
como membranas en la desalinizacién del agua. Copolimeros del alcohol Polivin{-
lico con 4cido estiremsulfénico dan como resultado membranas selectivas de catio
nes. Derivados som 1,2 epoxi -3— dietilamina propamo, tiourea, &ter clorometfli
co y trietanolamina 6 piridina anibnicas 6 cationicas.

Adehisivos.~ E1 alcohol polivinflico se ha usado como wn adehiso superior -
en aplicaciones en donde el almidén y otros materiales de costo bajo eran emplea
dos. Aplicaciones en papel y cartédn commmente emplean wma formulacién que com —
prende la adiciém de agentes ramificantes disolventes inertes y sales inorganicas
Variaciones con los aditivos empleados en las mezclas permiten al alcohol polivi
nilico ser usado para cubrir muros con cuero, tela, corcho y espuma de poliesti-
reno.

El alcohol polivinf{lico ha encontrado aplicacién como Intermediario en 1a -
fabricacién de polivinil butiral usado en cristales de seguridad.

Electricidad.- El alcohol polivinflico ha sido usado en una gran variedad -
de aplicaciones eléctricas en donde se puede sacar ventaja de sus propiedades -
dieléctricas.

El uso del alconol polivinilico en bafios electroliticos, ha reportado mejo
ras en el recubrimiento con metales especlalmente con el cadmio § zinc berilio
y cromo.

TEXTILES.

El alcohol polivinilico es usado como sustituto del almidém y otras resi-
nas naturales en la industria textil del algodén de mezclas de algodén y fibras

sintéticas.

Han favorecido su uso no obstante su costo mis elevado el que el producto—
sea de mayor calidad y que las concentraciones usadas sean mucho mis bajas.

Los textiles conocidos como de "lavar y usar®™ necesitan tratamiento quimico
para obtener resistencia a las arrugas. Soluclones acuosas 6 dispersiones del -
alcohol polivin{lico han resultados adecuadas para este propbsito.

TRATAMIENTOS DE PAPEL.

El alcohol polivinflico muestra una excelente adhesifm y compatibilidad -
con materiales celulbsicos y ha encontrado un uso considerable er formulaciones
adhesivas en papel, en construccién de bolsas, en el encuadernado de libros, en
la fabricacién de tubo emrollado etc.



Como adehsivo en papel, el alcohol polivirnilico comparado com los adehsivos
naturales tales como el almidér. gomas, dextrinas, gomas animales y caseina,tie—
ne las sigulentes ventajas, uniones mis fuertes y em muchos casos, mayor resis -
tencia al agua, mayor compatibilidad com otras resinas adhesivas, alto grado de-
resistencia al ataque por bacterias y menor costo debido a cantidades menores de
material empleado.

El alcohol polivinflico es fitil para darle el apresto al papel, ya que es —
de faAcil aplicacibén, es soluble en agua, ¥y da gran resistencia a las grasas, -
aceites y solventes, facilidad para hacer pelicula y gran resistencia a la abra-—
sifn. Los recubrimientos pueden mezclarse con sélidos, Ilnertes, 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 polivinflico necesario y provee recubrimien -
tos superiores. Los materiales de papel cublertos de esta manera som fitiles n -
el empacado de alimentos, productos grasosos y productos quimicos. Altermativa —
mente el alcohol polivinilico se usa a mermudo en aplicaciores de papel, por mez—
cla directa con la pulpa del papel la cual se convierte a papel en la forma nor—
mal & presionando las fibras extruidas mezcladas.

FIBRAS .~ Las fibras preparadas de alcohol polivinilico tiemen aplicacifn -
debido a su gran fuerza temsil, habilidad de absorver humedad y atractivas al -
tacto. La fibra se prepara extruyendo wma solucién acuosa del polimero em un -
bafio coagulante, que usualmente contiene sales inorgénicas. La fibra se trata -
entonces con otros productos quimicos orgimicos, incluyendo aldehidos y cetonas—
para impartir propiedades adicicnales tales como resistencia al fuego, insolubi-
1idad en agua, y resistenclas quimicas adiciomnales, el desarrollo comerclal de -
la fibra del alcohol polivin{lico, en los E.U. ha sido llevada a cabo pero hay -
fibras cormpetitivamente mis atractivas particularmente en el costo, sin embargo-—
en Japén la fibra es ampliamente usada en muchas aplicaciones textiles, particu—
larmente en la del vestido. Aunque en los Gltimos afios, las fibras de poliester—
han arrasado algunos mercados, la economia quimica peculiar del Japén y la caren
cla de materiales crudos maturales explican la produccién en volfimem del alcohol
polivinflico en Japén ¥y no en otro pais.

Es posible preparar fibras de alcohol polivinflico que sean facilmente so —
lubles en agna. Se ha sacado ventaja de sus propledades especiales al tejer pa -
trones especiales en textiles cuando la tela se lava despues de que el tejido ha
sido terminado, resulta wna tela de estructura ablerta y alta porosidad.

El alcohol polivinflico se ha recomendado, debido a que da mejor dispersién
de pigmento en pinturas de base acuosa y en tales forrmlaciones a memudo sirve -
como agente emulsificante no iénico.
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Las cremas limpiadoras para el cutis han zido forruladas usando alcohol
polivinilfco, la resina también a encontrado aplicacién como ingrediente de—
wn protector de la pilel contra los solventes organicos.
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IV.—~ ESTUDIO TECKNICO
a) Estudio de Laboratorio

b) Cilculo del Equipo ¥ Costos del Mismo
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a) ESTUDIO DE LABORATORIO
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Introduccibn

Desde el descubrimiento del alcohol polivinflico en 1924 por Hermann y
Haehnel y por Staudinger, Frey y Stark éste se ha convertiic en un polfmero
importante especialmente durante los filtimos 15 afics. La produccifnm arual -
mundial de alcohol pclivinilico alcanzé 173 00O ton. en 1967, y cerca de -
200 000 ton. se produjeron en Japén solamente en 1970.

La elaboracién de alcohol polivinilico fué estudiado extensivamente en
los Gltimos afios y principalmente en el pasado por Xaire:r en 19465,

Preparacién de Acetato de Polivinilo

El alcohol vinflico, el mondmerc real del alcohol polivinflizo no sxiste
en estado libre, la manufactura industrial del alcohol polivinilico es lleva—
da a cabo solamente a partir del acetato de vinilo, aunque lay otras rutas -—
para producir alcohel polivin{lico.

Monémero de Acetato de Vinilo

El acetileno es la materia prima para la manufactura del acetato de -
vinilo desde 1920. Recientemente se han desarrollado varics procescs gque -
emplean la oxidacibén del etilenoc en presencia de acido acético. El acetatc -
de vinilo preparado por la via del etileno parece ser mas purc que el obtenido
por el proceso de acetileno de acuerdo al espectro de luz ultravioleta. Por-
lo cual el mondmero obtenido por los nuevos procesos es mis adecuado para la
polimerizacién que el monémero obtenido por el proceso de acetileno.

Mecanismo de polimerizacibén del acetato de vinilo

El acetato de vinilo es un mondmero vinilico tipico no comjugado y puede
ser facilmente polimerizado por iniciadores catidnicos. El mejor indicador de
la polimerizacién por radicales del acetato de vinilo esti dado por los para-
metros de copolimerizacién de Alfrey - Price Q, a y Kiz definidos por la —
ecuacién.

) .

K,.= P Q exp (e e
l’

12 1 2 2

donde
kX 12 = constante de velocidad de reaccién del monbmero 2 al radical 1

P, Q = Reactividades especificas del radical y el monémero

e = El caracter polar del radical aducido 6 el mondmero



Los valores del acetato de vinilo y otros monbmeros estin dados en la
tabla siguiente, que muestra que el monémero de acetato de vinilo por si -
mismo no reaccionaria ficilmente con otros radicales monoméricos, pero que
el radical de acetato de vinilo reaccionaria rapidamente con otros mondmeros
en comparacibn con otros monémeros vinflicos.

Qs e y X 11 para monémeros vin{licos r 112

Q e (1 mo1~t ‘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 - 0.8 176

2 A 60°C
En una polimerizacién en solucién por radicales libres hay 4 reacciones

principales que comsiderar: iniciacién, propagaciém, transferencia y termina
cibn - El esquema siguiente muestra los pasos de reaccifnm.

Iniciacién

I_kd 2R.R. +M M B =2Kxdf (1)

Transferencia al solvente

M. + S XS M ts. X trs (M) (8)
Propagacién
Mn., + MXP Mo+ 1. Rp=Xp (M) (x)

Transferencia al iniciador

. o+ R +1 £ otri (M) (1)

Transferencia al monémero

Mo, + MXETn o+ M. Ktrm  (M.) (M)

¥



Transferencia al polimero
Mn. + PXURwn + P, Ktrp (M.)  (P)
Terminacién

2

Mr. + Mm.—XE,K t-(u.)

Mn. + S..XES,Kts (s.) (M.)
2

s. + s.KE55,%tss (s.)

Han sido investigadas las energfas de activacién y velocldades de
reaccién Bagdasmryan ha mostrado que los valores mis reales son los es-
tablecidos por Bengough y Melville.

4200 Cal/Mol

m
]
"

xp/tt% = 0.306 A (50°C)

Xp/kt = 2,5 x 107 a (15°c)

Et = 0

Ep = 4700 Cal/ o1

(—4200/RT)

2 m(p(—-4200/1zr)
exp(~4200/1z:r)

x:p/lztir = 202 exp
Xp/Ft = 3.62 x 10
Fp = 1.13 x 106
rt = 3.12 x 10

El paso de reaccién mis importante y que deberi ser considerada en -
relacién a las propiedades del alcohol derivado es la reaccifn de transfe
rencia ya que los radicales de acetato de polivinilo son mxy activos y -
£acilmc 1te se transfieren al material en el sistema de polimerizacién. El
grado de polimerizacién de acetato de polisinilo se calcula de la ecuaciém.

= Kt Rp + cm + Cs (s) + ci (1) +cp (P) + Ca (a)

1
o T ()2 ) () () ()
Donde P a ¢ = Grado promedio de polimerizacién
Rp = Velocidad de polimerizaciém
Kt = Constante de velocidad de terminaciém

Kp = Constante de velocidad de propagacién
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Cm, Cs, Ci, Cp, y Ca = Constante de transferencia d4sl monSmeroc, solvente
iniciador, polimero y agente de transferemcia.

Métodos de polimerizacién de Acetato de vinilo.

Polimerizaciones en masa, emulsifm, solucién y en perla pueden emplearse
para el acetato de vinilo de acuerdo a la reaccién.

R. + =& CH2 = CHGA —\LRCCH2 - CHOAc mH + n»n 21.3 X cal
c
Detalles de la polimerizaciém han sido resumidas por Yoshicka y Lindemann.

Caracteristicas de los 4 métodos para la preparacién de alcohol polivinilico se
han resumido en la siguiente tabla.

Método Control . Grado de
de de Control de la Tratamiento para la
Polimerizacién Polimerizacién Polimerizacién Hidrélisis
Masa Diffcil Adicién por Secado y Disolucidén
Transferencia en Me OH
Solucién Facil Adicién de Inmediata
Solvente
Emlsién Facil Adicién por Inmediata
Trans ferencia
Suspensibtn Pacil Adlcién por Secado y Disolucidm
’ Transferencia en Me OH
Método de Propiedades del
HidrSlisis Alcohol polivinilico
Ramificaciones y alto contemido de grupos
terminales carboxilo
Alcohblisis Buenas
Alcoh6lisis Buenas
Hidr6lisis Ramificaciones, color obscuro
Hidrélisis Ramificaciones y alto contenido de grupos
] terminales carboxilo
Alcohblisis




Iniciador

Un gran nfimero de compuestos pueden iniciar la polimerizacién del
Acetato de vinilo, entre estos encontramos: perd:ddos, hidroperdxddos y -
compuestos,

Estos se descomponen en solucién, ya sea debido al calor 6 foto quimd
camente, a cierta velocidad. De esta manera no todas los radicales libres-
utilizados producen una reaccién de polimerizacién, en el mis favorable de
los casos, no mis del 50 6 60% de los radicales generados comienzan una -
reaccién de polimerizacién.

Trabajo de laboratorio para desarrollar acetato de polivinilo para la
produccién de alcohol polivinflico de baja viscocidad y 88% de hidrélisis.

En base en los datos y técmica reportados en la literatura, se proce—
di8 primeramente a realizar experimentos para la elaboracién de una técnica
adecuada para polimerizar el acetato de vinilo en emulsiln-con el fin de —
obtener posteriormente un alcohol pollvinflico con caracteristicas semejan
te- a las de un producto comercial.

Las caracterfsticas de dicho producto estin dadas por la siguiente -
tablam—  «

Tipo Viscocidad Hidrélisis Pureza Contenido
cpPs (1) « % ) % de
Volatiles %

Comercial| 5 I1 88 ~ 2 Sobre Bajo 5.0
94.0%
PH?2 Contenido de
Cenizas
5-8 Bajo 0.5
1 Viscocidad medida en una soluciém acucsa al 4% -on un

Viscocimetro Brookfield a 20° C.

2 PH medida en uma solucién acuosa al 4% a 20° C.



Reaccién de Polimerizacién en Emulsién_

Teniendo como base, la bibliografia que se adjunta en la presente tesis,-
fueron realizados un total de doce experimentos, relativos a la polimerizacién
en emlsién de monémero de acetato de vinilo, buscando como meta la obtencibn~
de wna técnica, que diera 1vgar a la obtencibén del polimero de acetato de poli
vinilo que reuniera las siguientes caracteristicas:

a) Propiedad del z~etato de polivinilo congruentes con las del alcohol -~
polivinilico que se desea obtener.

b) Contenido en la emulsién de 55% de sélidos

c) Empleo de materias primas de fabricacién nacional

d) Obtencibén de las caracteristicas fisicas adecuadas para el método

e) Repetitividad del método

£) Pureza del producto obtenido, adecuada

g) Facilidad para obtener el s6lido seco de la emulsién

:h) Sencillez en el método

Método obtez ido

Reactivos
1) Acetato de vinilo (monémero) 357 ml
2) Iniciador (Sol al 3%) 33 ml
3) Solucién Buffer (Sol al 2¥) 66.4 ml
4) Emulsificante (Sol al 10%) 116.7 ml
5) Antioxicante 0.6 gr.
6) PEmulsificante alcohol polivinflico 1.6 gr.

7) Agua " 166.6 gr.



a)

b)

~r

C

Material

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

de capacidad y 4 bccas 24/40.

Brida de metal con tornillos, y junta de teflén
Refrigerante 24/40

Motor para agitacién de tres velocidades
Varilla de agitacidén de metal

Gufa para varilla de agitacién

Embudo de adicién de 125 ml.

Embudo de adicién de 250 ml.

Cilindro de Nitrégeno

Frascos lavadores

Termémetro 0-~100°C

Vaso de precipitados de 2, L para Nujol
Resistencla eléctrica de Nicromel
Agitacibén magnética

Tapén de vidrio 24/40

Pinzas de tres dedos

Soporte

s
o

(F0)



Procedimiento.

Preparar las soluciones de Iniciador Buffer y Emulsificante con las
concentraciones indicadas, ponga la solucién de Iniciador en un embudo -
de adicién y en el otro el mondémero. Ponga en. el reactor la solucién de-

Bmulsificante, Buffer y el agua.

Coloque el tubo de entrada del nitrégeno debajo de la superficie -
de la mezcla anterior y comiense a pasar N2 por aproximadamente 15 mi -
nutos. Afiada el antioxidante y el 10% de la cantidad total de monémero.
Ajuste el tubo de entrada del Nitr6geno poniéndolo ahora sobre la super-
ficie del liquido. Empiece la agitacién ( 200 a 250 RPM. ) y el calenta-
miento poco a poco hasta que la temperatura suba a 65°C. Agregue todo -
el Iniciador del embudo de adicién aprdximadamente en 5 minutos. La tem-
peratura subiri a 75 - 80°C, después que la reaccibén exotérmica termine-
(Aproximadamente 35 minutos, se va adicionando el monémero a una velo —
cidad tal que la adicién 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° al mismo tiempo que se efectua la adicién de monémero deberdn -
afiadirse unos 40 ml. de la solucibén de Buffer con el objeto de regular -
el pH. La polimerizacidén se continfia por 1 hora mis. La emulsibén se deja
enfriar, se observa si no hay colgulos. Se evalua el color, el pH y la -
viscocidad en um aparato de Brookfield (Aguja # 3 a 50 RFM). El producto
de la reaccién de polimerizacién se vacia ¢21 una bolsa de pléstico y se-

‘cierra herméticamente para evitar la formacién de natas.
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Conciusiornes

A partir de la primera reaccibn de polimerizacién se presents la
forraczifr de grumos una vez que la adiciém del monbmero se conclufa, por -
lo mual, la atencién principal de los experimentos posteriores se dedicé a
hacer variaciones en el método, con el fin de encontrar las condiciomes -
tantc fisicas como quimicas, que determinaban que la técmica no pudiera -
concluir en forma adecuacda, ya que el método se habfa disefiado para reumir
las condicilones expresadas anteriormente. Estos cambios en el procedimiento
se enuncian cronolégicamente a contimacién:

a) ~ambio en el medio de calentamiento. Inicialmente el calentamiento
era reali:-ado mediinte una canastilla de calentamiento, pero esti mostré -
gran dif? -ulted par=z regular la temperatura en ocaciones en que la reaccién
v debido 2 que la reacci’n es swmamente sensible a la -

era muy e:

ridad de un control ade:uado, en cuanto a la temperatura se refiere.

b) Medio de agitacién. Las reacciones de polimerizacién son dependien
‘tes tambien de umz agitacibén adecuada para poder llevarse a cabo, por lo -
cual, el segundec pas: “ué el perfeccionamierto de la velocidad de agitacién
cambiindose en este caso el motor utilizado para la agitacién por uno mayor

potencia.

c) Ermlsificantes. Otra de las condiciones, que podfan afectar la rea—
lizacibén del esperimento, era el emulsificarte empleado y su concentracién,
debido a esto, fueron variidndose,los emulsificantes empleados, utilizando -
Natrosol y alcchol polivinflicoy comprobindose que este Gltimo podfa ser -
erpleado sin problemas, con la ventaja de una produccién menor de contaminan
tes en el producto final que se desea producir.

d) Tipo de agitador ya que la mayor formacién de grumos se localizaba—
en las paletas del agitador, se decidié cambiar la forma del mismo, obteniég
dose 6ptimos resultados al efectuarse dicha operacién.

e) p H - El propbsito de regular el p H, fué factor determinante para—
evitar la formacién de grumos durante la reaccién y poder llevar a buen -
término la polimerizacibén, esto fué realizado mediante la adicién de una -
solucién buffer mediante lo cual fué posible variar el PH de 4-5 a 6.9. |

i

49



£) Tipo de recipiente - La variacién realizada er cuanto al tipo de
recipiente empleado, para realizar la reaccién de polimerizacidén buscéd -
dos objetivos, Buscar la mayor semejanza posible con wm reactor de tipo-
industrial y trabajar con cantidades menores de reactivos, ambos fines —
fueron alcanzados durante el desarrollo de la investigacién

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

Precipitacién de la Emulsién de Acetato de Polivinilo

Durante la realizacién de los experimentos de polimerizacién, se en—
contrd, que la emulsién de acetato de polivinilo se podrd romper facilmen
te, mediante la adicién de una solucién concentrada de sulfato de sodio 7
en una proporciém de 5 ml. por cada litro de emulsién, dando como resul -
tado un gélido filtrable de color blanco, utilizando ademis una agitacién
moderada.

Lavadr y Filtracién del Acetato de Polivinilo

El s6lido era filtrado en um embudo buckner y um kitasato y lavado -
varias veces con agua hasta que el emulsificante era eliminado en su tota
lidad, dejindose secar posteriormente.

Con miras a la realizacién industrial de la técnica, fué probado el
secado, lavado y filtrado del s6lido de acetato de polivinilo er umna cen
trifuga de canasta a escala de laboratorio, obteniéndose un excelente re
sultado y determinindose la posibilidad de realizar 2 ciclos por hora en
una centri{fuga a escala industrial.

Propiedades del producto obtenido.

Emulsibn
Densidad 20°C -861idos X Viscocidad pH Pélicula *
1.08 Gr/cm3 55 40 Brook 6.9 6-7

fleld

* Calificacién de 0 a 10 el nfimero 6 es con Pocos ¢grumos.



El monémero re.sidual' no se pudo checar ya que 1;a emulsién se hace
"Bolas™ con el reactivo (Mezcla de Bromuro y Bromato de Potasio)

Aspecto: Liquido blanco lechoso

Olor : Ligero olor a mercaptanc, no desagradable

Propiedades del sélido

Densidad 20°C . Color %(Cenizas Centrifvjas)

g7/ 3

0.673 Blanco transparente 0.52

% Cenizas (filtraciém y lavado)

1.2
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Hidrélisis de Acetato de Polivinilo par~ producir alcohol
Polivinilico

Mé&todos de hidr6lisis y sus caracteristicas

a) Clasificacién de los métodos de hidrélisis

Log métodos de hidr6lisis del acetato de polivinilo generalmente se agrupan
en hidrélisis alcalina, aminblisis, y acidblisis, de acuerdo al catalizador em
pleado. Las siguientes reacciones quimicas tienen lugar.

Alcoh6lisis
PV-OAC + n ROH &cido 6 &lcali, PV-OH + nROAC 1
Hidrélisis
PV-OAC + n B0 Acido 6 &lcalj PV-OH + niOAC 2

Hidr6lisis directa

PV-OAc + n NaCH HZO PV-0OH + n NaOAc 3
Amin6lisis

PV-0AC + nANR,R HZO P.V-OH + nAc NR,R2 4
Amonblisis

PV-0Ac + n NH3 NH4 CL._ 6 NH4 OAGC PV-OH + n Ac NH2 5

Al mismo tiempo, ocurren las siguientes reacciones secundarias
' H
RO AC + NaOH 20 ROH + Na OAC
—_—

HO
H O A + NaOH 2 + Na OA
c - c

o



Catalizador

Alcalino

Acido

Reaccién
Medio Principal
MeOH 1
Agua 1
MeOH y3
<
Agua 6
Agua + Ace
tona 3
MeOH 1
-
Agua 2

Reacciones de Hidrélisis y sus caracteristicas

Consumo
de
Catalizador  Subproductos
Muy
Pequefio MeDAc
Pequefio MeQAc
NaQAc

Equivalentes NaQAc

a la unidad Equivalente
de Acetato

de Polivinilo

No MeOQAc

No HOAc

Control
de
Reaccién

Diffcil

Velocidad
muy rapida

Diffcil

Facil

Facil
(reaccién
demasia—
da lenta)

Facil

(Reaccién
demasia-
da lenta)

Comentarios
de

33

Tipo de
Distribuciép

Aspectos Industriales Acetato Residual

Economicamente bueno

Blancura y forma
del alcohol poli-
vin{lico

Proceso'de recu-
peraciébn NaDAc
no es econbmico

Una pequetia propor
cién de uniones
Acetdl en la cadena
del polimero

Existe equilibrio
quimicos La recu-
peracién del HOAc,
no es econfmico,

Por bloques »~

Por bloques

Por bloque.

Al azar

Al azar
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Hidr6lisis Alcalina

Los catalizadores m&s importantes en la hidrélisis en escala industrial son
el hidréxido de Sodio y el metbéxido de Sodio.

Otros catalizadores alcalinos empleados en alcoh6lisis son el hidréxido de-
potasio, el metil carbonato de sodio, etbébxido de sodio, carbonato de sodio, hi -
dréxido de calcio & hidrbéxido de bario. El hidréxido de calcio se usa en la hi -
drélisis de dispersiones de acetato de polivinilo en presencia de metanol.

Al moler acetato de polivinilo sbélido con Ba (0H)_ 8H_0, la hidrblisis se —
lleva a cabo en ausencia de solvente o medio de suspensién. Sakaguchi y sus cola
boradores investigaron el efecto de diferentes bases em la velocidad de hidré6li-
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 hidrélisis se encontraba
en el siguiente orden(n-C4 H9) y NaOH » LiOH = NaOH = ¥XOH 2 CsOH.

Amonélisis

El amoniaco es usado como catalizador en la hidrélisis del Acetato de poli-
vinilico para dar alcohol polivinflico de buena blancura, aunque la actividad ca
talitica es menor que la del hidréxido de sodio. El efecto del amoniaco en las -
propiedades del alcohol polivinflico usando cantidades catalfticas de hidréxido
de sodio en la hidrélisis ha sido reportado en la literatura. Otras aminas usa —
das con metanol incluyen el KNH - NH_, , monoetanol amina, metilamina y dimetila
mina. 3

En estos sistemas se recuperan subproductos tales como acetamida, B-hidro —
xietil acetamida, metil acetamida etc., Okamura y Kamashita encontraron que la —
energia cinética de la amonblisis de acetato de polivinilo es de cerca de 7 Kcal
mol y que el alcohol polivinflico se prepara principalmente por alcohblisis en —
presencia de amoniaco.

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

mado aceramido y metanol.

MeGAc + NH, ——» MeOH ¢ Ax:.NB3

Hidr6lisis Acida

La alcohblisis a51dd-del _acetato de polivinilo con ac1dos mlnerales en meta
nol 5 etanol puede llevarse a ‘cabo en un reactor estandard 6 en un mastlcador a
temperatura de ebullicibtn a una-velocidad mucho menor que la hidrélisis alcalina.
En forma tipica la reaccién a escala industrial se completa en 48 6 60 hr. a la
temperatura de ebu111c16n. Otros catalizadores empleados son acido sulfﬁrlco, &ci
do clorhidrico, &cido minerales con pequefias proporciones de HClO4 y cationes -

conteniendo 504 .




Mecanismo de Reaccién de la Alcohblisis.

En forma aniloga el mecanismo de alcohb6lisis de &steres orgénicos de bajo
peso molecular, el primer paso en la reaccién es un ataque en el &tomo de car-
bono carborilo del grupo acetato por el amiém de alcohol (RO). La energia de -
activacién puede considerarse como 1la energia requerida para atraer elanién al
grupo carbonilo.

Los siguientes mecanismos estan de acuerdo con los hechos conocidos.

Alcohblisis Alcalina /
oR
'
PP -0-C=0+0R& PY-0-C~0 —
T 1 ]

CH CH
3 3

OR or
1] 1 ]
PY-0-C-0-+HRGE PV - 0-C -+ -OR

r L4 A

CcH H CH
3 3
e O
pv-8-clol 2 pvom. ROCCH,
H -
CHy 0

Alcoh6lisis Acida.

PP -0-C=0 +HEA- 2PV -0-C=0H4+A-

r r

CH CH
3 3

+
PY-0-C=0E+HR 2 PV-0-C - OH

r L}

CH CH
3 3
+
HOR OR
t + ] A
PY-0-C-0H2 PY-0-C-0H 2 PV—OH+EOC—CH3+HA
r H r ”
CH CH, - 0

3 3
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Sacaguchi, Nishino y Nita encontraron que, la adicifn de una pequefia
cantidad de agua no afecta la velocidad de reaccién al usar catalizadores
alcalinos, pero con catalizadores Acidos la velocidad disminuye. Explicarcn
este fenbmeno tomando el mecanismo de reaccién encunta. La adicién del pro
ton, en el primer paso de la alcohb6lisis Acida pai :ce ser afectada por la-
adicién de agua, que Posee una afinidad mayor por el protém.

La alcoh8lisis e hidrélisis de ésteres orginicos no involucra grandes
cambios de energfa y similarmente la alcoh6lisis & hidr6lisis del acetato
de polivinilo es solo ligeramente exotérmico.

Velocidad de reacciém de la hidrélisis.

Sakurada y sus colaboradores encontraron que la velocidad de la reac
cibn se eleva conforme se desarrolla la hidrélisis, dependiendo de la ab—
gorcién del catalizador alcalino en los grupos OH adyacentes a los grupos
de acetato. La velocidad de reaccién se puede escribir.

dx/. =% (1 +mx) (1 - x)

dt

donde x es el grado de hidrélisis en fraccién mol Xo es la velocidad
inicial de reaccién y m es el orden del efecto auto catalitico de la -
hidré6lisis de la ecuacibén anterior.

dx/ (1/1 - x) = ko +Xo m"

dt

De acuerdo a esta ecuacién, si se obtiene X a un tiempo t, Xoy m
se pueden calcular de la ecuacién. Los valores de X0 y m en las reaccionmes
de hidrolisis, mostradas en la tabla siguiente, fueron calculadas aswniendo
que Yo« (catalizador)



Catalizador

NaCH

Ko

L/hol min

0.347
0.366
0.572
3.48

0.508
0.009
0.046

0.852
0.149

C.471

Solvente

Me OH 100

Acetona (73) +

Agua (25)

xe03(9o)+520(1o)

E+0H(90)+H20(10)

X85
L/mol min

4.71
13.4

5.86
0.104

9.61
1.68

Ester

Acetato de Polivinilo
Acetato de Polivinilo
Iso - PrQ Ac

H_ O
02 5 Ac

Acetato de Polivinilo

Acetato de Polivinilo

CE_ 0 Ac
3

Acetato de Polivinilo
Acetato de Polivinilo

CH QAc
3

13.7
41.9

12.4

12.4

12.1
12.1

Método
de
Reaccién

Fo

E
Ical/hol

12.5
11.8

11.2
12.2
18.8

18.7
12.6
- 15.2

14.9

30-
30°

30°
30 -

30 -

30 .
30
30 .

30
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Catalizador
HCL
HCL
o
L/mol min
7.02 x 10~
1.57 x 10

3

3
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En catilisis Acida

So” vente’ Esteres Metodo de T

Reaccibn 0
Cc
MeOH( 100 ) Acetado de Polivinilo 1 50
He0H9O+H2(lO) Acetato de Polivinilo 1+2 50
85 E
L/mol min m Xcal/mol
-3
49.4 x 10 7.1 13.2
-3
11.05 x 10 ) 9.7 13.8
Método de Reacciém 1 = alcohSlisis, 2 hidrélisis directa
KBS Constante de velocidad a 85% d. conversiém
Influencia de las condiciones de hidrélisis en las propiedades del alcohol
polivinfiico.
Catalizadores
Alcalinos

Sakaguchl y sus colaboradores investigaron la influencia de la naturaleza
del catalizado - en la distribucién de los grupos acetato residuales en el al -
cohol polivinflico parcialmente hidrolizado encontrando que este es por bloques
y depende del catalizador en el siguiente orden (10h) XOH (n—C4H9Na0H).

Acidos

La secuencia de la distribuciém en la cadena del alcohol polivinilico par—
cialmente hidrolizado obtemido por hidr6lisis acida es a diferencia del obtenido
por hidrélisis 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 -
polivinilo, junto con el metanol en las primeras técmicas de producciém de -
atcohol polivinflico.

Mis recientemente, se encontré que el contenido de acetato de metilo en la
mezcla de acetato de metilo y metanol afecta considerablemente la distribucién-
en la cadena de los grupns acetato, haciendo que esta sea en forma mis marcada-
por bloques.



Trabajo de laboratorio para la obtercién de
Alcohol Polivinflico

Con el propésito de obtener um alcohol polivinilico con caracteristicas
semejantes a las encontradas em productos comerciales y tma vez realizada la
reaccién de polimerizacién del acetato de polivinilo para la elaboracién de
la materia prima requerida, Pfueron probadas diversas técmicas reportadas en
la literatura y que se puedem encontrar en la gseccién bibliografica de la -
presente tesis, que incluyen tanto métodos de r1dr6lisis &cida como alcalina
encantrandose finalmente un procedimiento adecuado para este fin.

Métndos Experimentados

Entre los métodos experimentados, encontramos los reportados en el -
Chemical Abstracts y somn los siguientes:

(ca VoL 63, 15007, 1965 )
(ca Wl 50, 13505, 1956 )
(ca Vol 53, 1845, 1959 )
(ca Vol 55, 6934, 1961 )
El método empleado se origind a partir del reportado bajo los sigulentes

caracteres: (Vol 50, 17531, 1956) al cual le fueron realizadas las modifica -
ciones que se encontraron pertinentes.

Mé&todo. Selecccionado para la obtencién de alcohol polivindilico

Reactivos:
Metanol 147.5 ml
Acetato de Polivinilo 50 gr

fidroxddo de Sodio (Sol Metanblica
50%) 8.5 ml
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Material de Laboratorio
Reactor de vidrio

Agitaciém mecinica o magnética
Perilla de calentamiento
Kitasato

Embudo

Procedimiento

Disuelva 60 gr. de acetato de polivinilo obtenido mediante la polimerizacién
en emulsién, en 147.5 ml de metanol mediante el uso de agltaciém y calentamiento a
una temperatura de 40-50°C Una vez reallzado la disolucién y manteniendo la tem -
Peratura de 40°C, adiciornar la solucién metanbdlica de hidréxido de sodio al 50%,-
continuando con la agitacién, después de 10 mimtos aproximadamente comenzar’a -
precipitar un sélido blanco de alcohol polivinflico, el cual se deja reaccionando
por 15 mimatos mis, el producto es filtrado y lavado varias veces con metanol, y
finalmente se deja secar er un Kitasato y un embudo Buckner mediante el uso de -
vacfo. El producto obtenido serd um polvo blanco y fino con 88+2% de hidrélisis,

Conclusiones

El producto obtenido en la serile de experimentos realizados utilizando el —
método anteriormente descrito es um s6lido, com las caracteristicas fisicas y -
quimicas requeridas, a diferencia de uma gel producida al utilizar los demds -
procedimientos, lo cumal constituye wma ventaja evidente, en cuanto a la facili -
dad conque se produce el producto final y la posibilidad de aplicar los métodos—
analfiticos tendientes a la comprobacién de sus propledades y la repetitividad -
de la reacciénm.

Métodos Analiticos Empleados.

Una recopilacién completa de los métodos analiticos estandardard oficiales
-empleados en el Japén (X 6726 — 1965) puede encontrarse en el Apéndice 3 del -~
Polivinyl Alcohol, Proporties And Aplications. C.A. Finich John Wiley And Sons—
1973 en lo concerniente a contenidos de volitiles, Hidr6lisis, contenido de —
Acetato de Sodlo, Grado promedio de polimerizacién contemido de cemnizas, Pure ~
za, tamafio de particula, viscocidad, claridad y pHy que-debido a su magnitud no
pueden ger reproducidos em la sigulente tesis.
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Ademis de los métodos anteriores, fueron empleados para la comprobaciém
del ¥ de alcohol polivin{lico y % de acetato de polivinilo lus métodos repor
tados en el Aralitycal Chemistry of Polymers Parte 1 de Xliney que a contima -
cién son detallados:

% en peso de alcohol polivinilico

Pasar 1.5 de la resina en wn matraz de bola de 250 ml. Agregar mediante
wna pipeta 20 ml de uma mezcla de 880 ml de piridina recién destilada y 120
ml de anhidrido acétdico, cg_locmdole m refrigerante y un tubo de secador y
mantenerlo en un bafio a 98=2 °C por 4 horas. Remover el Aparato del bafio y—
dejarlo enfrdiar. Afiadir 25 ml de metil isobutil cetona y 5 ml de agua vy —
colocarlo mmevamente en el bafio por 30 mimutos a 9822 °C Afiadir 35 ml de me
til isobutil cetoma y titular con uma soluciém de hidréxido de potasio 0.5N
afiadiendo fenolftalaina como indicador.

Realizar el mismo procedimiento con una muestra testigo pero omitiendo
la resina.

Célculos
% en peso de alcohol polivinflico = (B - A) N x 2.933
donde

A

n

ml de X 0 H 0.5 N gastados en la titulacién de la muestra
B=ml deX OHO.5 N gastados en la titulaciém del testigo

N = Normalidad de la soluciém de X O H.

% en peso de Acetato de Polivinilo

Colocar 2.15 g de muestra en un matraz de 500 ml y disolverla en una
mezcla de 30 ml de piridina y 20 ml de metanol. Afiadir wnas gotas de Fenolf
talaina y titular la mezcla con wvma solucién 0.5 N de X O E a una coloraciém
rosada permanente por 1 mimuto. Llevar a cabo el mismo procedimiento con um
testigo omitiendo la resina.

Afladir 25 ml de hidréxido de potasioc 0.5 N mediante una bureta a ambas
reacciones. Colocar un refrigerante y calentar en um bafio a 98 = 2°C durante
1 hora. Enjuagar el material empleado con una pequefia cantidad de agua desti
lada. Afiadir una gotas de fenolftaleina y titular ambas reacciones con acido
.clorhfidrico 0.SN.

% en peso de acetato de polivimilo =2 (A - B )



A = ml de Acido clorhidrico 0.SN empleados en el testigo

B = ml £r &cido clorhidrico 0.SN empleados en la muestra.

Método de Soluciém de Alcohol Polivinilico
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Adicionar la resina a un recipiente conteniendo agua a temperatura ambien
te, en pequefias porciones, manteniendo uma agitacibém que permita al material -
dispersarse uniformemente. Cuando la dispersiétn sea completa, calentar la mez—
cla a 65 — 100°C, obteniéndose una disoluciém completa en 30-60 minutos.

Los resultados obtenidos mediante la aplicaciém de los métodos antes

Resultados

mencionados, han sido recopilados en la tabla siguiente:

Alcohol Datos Viscocidad Hidrélisis Pureza Contenido
Polivinilico % Mol % de
volatiles’
Comercial Reportados
en literatura| 521 882 2 gobre 94 Bajo 5
Comercial Verificacifm
de datos 20 - 13 882 2 N.D. Bajo 5
Obtenidos Obtenidos en 8 88 L » N.D. 5.2
en

Laboratorios

Laboratorios
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P Contenido de Peso especifico Apariencia Solubiiidad
Cenizas % Aparente 8/cm3
5 -8 Bajo 0.5 0.6 Polvo blanco Soluble en
con ligera - agua fria—
tonalidad - + Solubili
crema dad en agua
caliente
5 -8 Bajo 0.5 0.6 Polvo blanco Soluble en
con ligera - agua eria—
tonalidad - + Soluble .
crema en agua -
caliente
6 Bajo 0.53 0.67 Polvo blanco soluble en

con ligera
tonalidad ~

crema

agua fria—
+ Soluble
en agua -

caliente

** P H medida en wna solucién acuosa al 4% y a 20°C.

* Viscocidad medida en una solucién acuosa al 4% y a 20°C con un viscocimetro Brookfield



Estabilidad Térmica

Si el alcohol polivir{lico obtenido en el laboratorio se calienta a -
160°C por largo tiempo, aparece gradualmente uwna coloraciém ararilla, Por—
encima de los 200°C el material se colorea ripidamente en un tomo café ~
obscuro. Arriba de 300°C el material se descompone completamente.

Experimentos de Acetilacién

Con el objeto de obtener el acetato de polivinilo origimal para las -
diferentes muestras de alcohol polivin{lico, fué desarrollada la presente-
técnica, siendo realizadas con ella diversos experimentos.

Reactivos

a) 0.4g de alcohol polivinflico

b) 50 ml de tetracloro etilemo
0.1 de BF _/E + 0

c) g o 3/ s

d) 1 ml de AC0
Desarrollo

Se colocan a, b, ¢ ¥ de en una bola de 250 ml previsto de un agitador
magnético y um bafio calibrado a 30°C durante 7 horas. El producto se vierte
sobre eter de petréleo s se realizan varias lavadas usando Hexano.
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BALANCE DE MATERIA POR TONELADA DE

ACETATO DE VINILO

EQUIPO

II ITT v

VII

ACETATO DE
VINILO

1,000

CATALIZADOR
Y
EMULSIFICANTES

40.8

40.8 40.8

ACETATO
DE
POLIVINILO

1000 1000 1000

SULFATO
DE
SODIO

METANOL

2,334

HIDROXIDO
DE SODIO

ALCOHOL
POLIVINILICO

552.4

552.4

ACETATO DE
S0DIO

124.6

. 124.6

METANOL
ACETATO DE METILO

2657

2657




b) CALCULO DEL EQUIPC Y COSTQS DEL MISMO
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Digefio del reactor para polimerizacién

Los reactores usados para la polimerizacién de monémeros son relativa—
mente simples en principio, pero su disefio requiere la consideracién de nu-
merosos factores.

La reaccién de polimerizacién, puede ser llevada a cabo tanto en emul-—
sién como en suspensibn en estos reactores, tomando como base un sistema -
intermitente.

El rango de variables consideradas en el desarrollo del sistema de reac
cién incluyen, el tamafio del reactor, los materiales de construccién, la re—
lacibn agua-monbmero usada. la cantidad y el tipo de iniciador, la cantidad-
y tipo de surfactantes, y las temperaturas de los reactivos y los fluidos -
usados como enfriamiento en la chaqueta.

Todos los factores antes mencionados tienen efecto significativo en los
costos de operaciémn. De especial importancia, es el hecho que ciertas combi-
naciones de las condiciones anteriores, pueden resultar en un sistema de reac
cién en el cual las temperaturas nos sean debidamente controladas.

Disefio basico del reactor. Antes de discutir las posibles condiciones de
operacién y del reactor, consideraremos el disefio bisico del reactor.

Se requiere producir segim los estudios econbémicos en 330 dias habiles—
6.73 Ton/aias de alcohol polivihilico, para lo cual se necesita umna produc -
cién de 12.18 Ton/aia, de acetato de polivinilo, que tomando en cuenta la -
duracién del proceso de 9 horas, resultan 2.66 ciclos por dfa, con una pro -
duccién de 4.58 Ton. Ciclo, dando un 10% de marden por imprevistos, resulta—
un requerimiento diario de 5.03 Ton. El resultado anterior representa un 55%
en peso de la carga total que estari constituida por 9.16 Ton/ciclo.

La densidad de la emulsiény a la temperatura de reaccién es de 1.08 gn/
cm” y a 20°C es de 1.092 gr/Em por lo cual:

9160 Xg. x 1 = 8482 L
1.08 Kg/L
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Ademis es remierido un 20% d¢ espacios libres por lo cual el volumen -
total requerido esg de 10,179 L.

Datos tipicos repcrtados en la literatura para dimensiones de reactores
de este tipo son los sigulentes:

Yolumen de 1 Potencia de 1 Dimensiones
A B
1 Reactor L Agitador en H.P, Didmetro Interior m Largo m
18 ¢25 50 2.75 2.75
28 387.5 75 3.20 3.20
37 550 100 3.50 3.50
56 773 150* 3.66 4.88
75 700 200* 3.66 6.40
s D
Didmetro exterior m Didmetro del Agitador m
2.90 - 1.143
3.35 . 1.25
3.66 1.32
3.81 1.30*
3.81 1.37%

* Dos agltadores
The Brighton Co.




Segfm 1o anteriormente establecido se procedié al calculo del volumen
v dimensiones del reactor, tomando la determinacién de trabajar con dos -
reactores con la mitad de la capacidad cada umo, debido a la conveniencia-
de poder trabajar a la mitad de la capacidad en caso de desperfecto de al-
guno de ellos y evitar asf el paro de la planta de alcohol polivinilico.

Los reactores seleccionados serin del tipo del diagrama anterior con -
las siguientes dimensiones en su seccién cilindrica.

2
{a)
A B o] 2 v
1.71 m 171 m 1.86 m .7310 3.927m>

Un recipiente cilindrico cerrado a ambos lados por tapas elipticas -
tiene wm volfimen igual al volumen de la seccién cilindrica mAs dos veces el
volumen contenido en una de las tapas.

Las ecunaciones para el volumen de una tapa elfptica teniendo wma rela-
cibén 2:1 entre el eje mayor y el eje menor como es el seleccionado estan -~
dadas por:

. ty _ \

= "

*wr

d

La ecuacién de uma elipse

Para uma tapa elfptica

a = 2b

Sustituyendo y rearreglando

2 2
x + 2 =1 6 x + 4 7y = 4b

2
4b b
2
Resolviendo para x

2 2 2
x =4b2—4y=4 ®° -y)
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Diferenciando el volumen

dv = ady = “T K d y

Integrando
b 2 b 2 2 b K
v TI x  dy=4T1 " -y )ay=47TI b dy -411
/o o o
b (w2 2 2 3lp = 8 X b3=‘IIa3
® y Hay V=41 [by-y = =i
° 3 3
o o
Sustituyendo por el valor de a = 0.855 m
v 3 3
=“IT (0.855) = 0.6945 m
Como son dos tapas V = 1.279 m3 por las dos tapas
El volumen tutal esti d
3 3 3 .
V., =3.927m +1.309 m =5.236 m que llena los requerimientos

de volumen.
Agitacién

Se provee de agitaciém para dispersar el monémero (y), posteriormente al
polimero a traves de la fase acuosa. Ocacionando también una buena transferen
cia de calor.

En la construccién 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 flecha, demasiado larga y que permite la adhesién del polf
mero con todos los problemas ocacionados por este suceso. En la experiencia de
laboratorio, se procuri tener un agitador, que presentara la menor area posible
dando éste el mejor resultado.

Una posible solucién a este problema, es que el agitador entre por el -
fondo. En este caso el elemento de agitacién dentro del reaccor y cercano al
fondo del mismo es movido por uma flecha corta relativamente delgada, con la
wnidad motriz localizada bajo el fondo del reactor. Agitadores del tipo de -
paleta son commmente usados en este tipo de reactores.
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La accibén de mezclado de estos reactores, esti basado en una circulacién
tipica en el reactor, consistente en una corriente ascendente, una parte peri
férica y una corriente descendente, Jlaro, que ademas de la accién anterior -
mente descrita se observa un flujo rotacional que superimpome al anterior.

En un reactor con un buen mezclado, el tiempo requerido para el proceso
de la corriente de subido, la periférica y la descendente debe ser corto.lLos
valores recomendados de intervalo de tiempo seridn de 30 a 100 segundos.

Un punto critico en la entrada del agltador por el fondo del reactor, es
el sello de la flecha.Comummente se usan dos sellos mecanicos, en disefios -
modernos, se provee de un sello adlcional para emergencla. El sello de emer-
gencia permite el reemplazo del sello mecénico, awm cuando el reactor este —

lleno.

En un mimero de polimerizaciones, particularmen*e en la polimerizaciém
de cloruro de vinilo y acetato de vinilo, el elemento rotatorio debe prote -~
gerse para evitar la difusién del mondmero a la corriente de aceite del sello
¥ se polimerise ahf, dejanuo el agltador fuera de servicio.
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Chilculo de la potencla por el agitador y sus dimensiones.

Los requerimientos de potencia estin dadas por la ecuacifén dimensional
de White y sus colaboradores.

4 1.1 2.72

. o. . 0.1 o.
hp =1,29 x 10 D, L N'2 %6 y 32 0.6 4 8

~ f

donde y = al largo del agitador en pies
N = velocidad rps

U = viscocidad en 1b/ft x 5,
g

Esta ecuacién es Gtil para agltadores de paleta, localizados en el
centro con una longitud »>0.30; y una altura < L/G.

En nmuestro caso, usando el mismo factor reportado en la literatura,en
que L = 0.416 Dj;

L =0.416 x 171cm x 1 pulgada x 1 pie = 2.33 ples 6§ 71.065 cm.
2.54 cm. 12 pulgadas

no L/6 = 71.065 = 11.85 cm
6

Cllculo de la potencia requerida

4

- 1.1 2.72 2,86 o.
pp = 1.29 x10 & (5.6102) (2.337) 7 (4.16) (0.346) 3

ST AT e

(3.92)0'6 (1.6093)
np = 1.29 x 107 (6.66) (10.063) (58.996) (0.7273) (2.27) (1.069)

(37.68) = 34 hp
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Material de construccién para el reactor

La seleccién del material material utilizado, para la comstruccién de
los reactores de polimerizacién es de la mayor importancia cuando se con-
sideran los valores del coeficiente total de transferencia de calor (U) -
obtenidos durante las pollmerizaciones, Dentro de las informaciomes repor
tadas por V'arias comparifas industriales estan las siguientes:

) U
Reactor/ BTU (nxff-lz) (oF)
Vidriado 40-53
Vidriado 40-60
Acero lnoxdidable 50-110
Acero lnoxdidable 50-110

El materlal seleccionado para muestros reactores seri de acero inoxi -
dable 316, '

Célculo del grosor de la placa de acero lnoxidable para el reactor de —
polimerizacién.

Para la presién atmosférica y sigulendo el método expuesto en el Brownell
y utilizando la grafica 15 para determinacién del grosor de la secciém cilin -~
drica construida de aceros austeniticos 18 cr— 8 Ni + Mo tipo 316 del cédigo -
ASME 1956. E1 grosor de la placa sera de 5/16" & 7.9375 mm.

Para las tapas elipticas se utilizé la figura 2.11 del Unfired Pressura —
Vessels pag. 37 de Chose resultando tamblen de 5/16" & 7.93.75 mm.

Célculo del Area de Enfriamiento

Sin importar el tamafioc del reactor, la transferencia de calor es llevada
a cabo principalmente a través de la pared del reactor. Se utiliza agua normal
mente como fluldo de transferencia de calor. Durante los primeros pasos del -
proceso intermitente se Vea agua caliente 0 vapor para calentar el monémerc a
la temperatura de reaccién. Durante las etapas de polimerizacién el agua fria
remaeve el calor exotérmico de polimerizacién.



El control de la temperatura de la mew.cla reaccionante es el factor
principal en la operacién de las polimerizaciones en suspensifén 6 en -
emlsién. Cada reactor debe ser disefiado de manera que el calor generado
por la polimerizacidn puede ser transferido al agua de la chaqueta con —
un maximo de transferencia de calor. Las velocidades de polimerizacién -
varian durante el proceéo. De aqui que debemos considerar el periodo -
critico cuando el calor de polimerizaciém es mis alto.

Consideramos primero, la velocidad de transferencia de calor del -

reactor.
g = Uua (&T) =04 (™M -1TJ) (1)

La velocidad méxima de calor desprendido durante el proceso de poli
merizacibn puede ser calculada mediante:

q mx = M (AH r)FC (2)

El peso del monémero M en le ractor depende eh el volumen de la mez
cla agua-monfmero y en la relacién de Agua a monémerc utilizada.

M = v (3)
R/? agua + l/f monémero

Combinando las ecuaciones 1, 2'y 3 y despejando el AT requer.do para
q max da como resultado.

AT = v AHr FC

&/f agua = L/? monémero t U A.
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Nomenclatura

A Superficie de transmisiém de calor pies

C Fraccién “el monémero polimerizado durante el proceso
adimensional.

F Relacién entre la velocidad mixima de generacién de calor

al valor promedio adimensional
& qr Calor de polimerizacién '
M Cantidad de momémero en el reactor
Velocidad de transferencia de célor BTU/lb
R . Relacién en peso de agua a monémero

R1i Resistencia a la transferencia de calor de la mezcla
reaccionante a la pared interma del reactor.

Ro Reslistencia a la transferencia 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.

T3 Temperatura promedio del fluido en la chaqueta °F

Tm Temperatura de la mezcla reaccionante °F

AT Diferencia total de la temperatura Tm-Tj °F.

t Tiempo de polimerizaciém en el proceso intermitente hr.

g Coeficisnte total de transferencia de calor BTU/

v Volumen de trabajo del reactor gal

P monbmero Densidad del monémero a las condiciones de reaccién lb/gal
P agua : Densidad del agua a las condiciones de reaccién 1lb/gal

V = 1344.64 gal
R = W agua = 0.5

W Monémero

agua = 61.88 lb/_pie3 x _pie> = 8.27 1b/gal
7.481 gal

‘momémero = 0.885 XKg/L x 1 1 x L 7.37 1b/gal
454 Xg  .2642 gal
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[ o
[

1 = grosor del metal
1/mo  + /i + LX X = Conductividad térmica

U= = 86.4
/500 + 1/i50 + .3126/105

Hr = <l.3 K cal/g mel x 1800 BTU/Ibmol x 1 1b mol = 445.34 BTU/&b
X cal/g mol 86.09 1b

Valores de C varian de 0.6 a 0.9 el valor de FC es de 1.8

AT = 1344.64 445.34 x 1.8
.5/ 1 .
8.7 " Y13 7 (86.4)
T = 5 085 .69
A

Si se dispone de agua de enfriamiento a 20°

A = 9 085.69 = 109.99 pie’ & 102184 cm®

52.6
Caculo del area disponible en el reactor
A cilindro =91 xD xL = 11 x 171 x 171 = 91863.31

Aréa de 1 tapa elfiptica con una relaciém de ejemayor a eje menor

de 2 : 1

Ecuacién de la elipse

2 2

X + y =1
2 2

a b
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Sustituyendo

2 2

X + Yy = 1

47::2 b
de donde

2 2 2 2 2 2 2
x = 4" -4y =4 (b -73) yx=2VY -5
dA =Pdy

dA =2TIrd y

. .
b dA = j.b 21 x dy = 4 9% J’ J;é - y2 ay
. [e]

[}

A= 27T b2 (1.57)

b= 4275 m = 42.75 cm.

2 2
A= 29T (42.75 " ) (1.57) =" 18028.17 cm
Area total = 91 863.31 + 18 028.17 = 109,891.48

En la priactica es comim utilizar equipo de emfriamiento adiciomal,que -
sirve ademis como equipo de seguridad. Emn la prictica de laboratorio se usé—
wn 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 interferirén ya que temderin a
formar wm colchén gaseoso en el condensador.

b) El catalizador usado mo debers ser volatil, para evitar la polimeri-
zacifén en el condensador.
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c) Si la reaccién produce espuma, el enfriamiento solo puede ser utilizad9
en proporcién limitada.

d) En clierta clase de polimerizaciones, la mezcla del material reflujada -
con el reaccionante presente problemas.

Ademds del factor seguridad, la mezcla reaccionante esti siempre reflujan
do por lo que es necesario el disefio de un condensador tomando en cuenta la -
primera recomendacibén que es la que nos afectarfia en este caso.

Chlculo de un condensador de Retorno "Rapido" de 20.32 cm. de didmetro -
interno 1 paso por el envolvente, 1 paso por los tubos teniendo 37 tubos de -
1.905 cr. de didmetro externo 16 BWG de 152 cm. de largo en arreglo triangular
de 2.54 cm. con una Ud = 26.86 una Uc = 92 R4 = .026.

Experimentalmente se encontr§ que la cantidad de monémero que refluja deba
ser minimo, pues el mondmero debe ir polimerizindose conforme se esta agregando
pero como medida de seguridad de opt§ disefiar el condensador para que en un -
dado caso un 40% del acetato de vinilo se refluje.

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

por lo tanto se agregan 419 Xg. tomando el 40% descrito anteriormente habrid -
que condensar 168 Kg/hr.

168 Xg/hr x _1b = 370 1b/hr

.454 gr.

Datos indirectos

cal
Acetato de vinilo punto de ebulliciém 63° (p = 88 ° /Jgr.

88cal/gr. x 1.8 BIU/1d 158.4 BTU/1b
Cal

1 Balance de calor
Q ‘acetato = 370 1lb/hr x 158.4 BTU/1b = 58 608 BTU/hr

1831.5 x 1 (100-68) = 58608 BTU/hr.

Qw



AT = LMTD = t2 - t1 = (T1 - t2) - (T2 - t1)

In T2/t1 in (T1 - t2)/ T2 - t1)
Fluido Fluido
Caliente Frio
Tl 145.4°F Temp.max. 120°F t2
T2 145.4°F Temp.min. 68°F tl
2 T = 25.4 = 77-4 = 60.0
1 25.4,
n 254/,

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

Fluido frio: Por el envolvente agua:

4 as =1D x C! B/144 s :a5= DI del envolvente

B min = DI del envolvente 6 2"

5
= 8 x 0.25 x 6/144)(1.0 = 0.083
GS = W/as = 1831.5 5/.083 = 22066
ata = 84
=0.84 x 2.42 = 2.03 lb/pie (hr)
De = 0.73/12 = 0.0608
Res = De Gs/ = 0.0608 x 22066/2.03 = 660

JH= 14 Fig. 28

2
X = 0.353 BTU/hr pie” (°F/pie)



/i) 1/ =

o = jh X
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1 x 2.03/.353 = 1.8

ho = 14 (0.353 x (1.8)/.0.608) = 14~

= 26,86
%
A = QU AT
A = 58608/27(60) = 36.17
A = 0.1963 x 5 = 0.9813 x 37 = 36.32
hieo = 240 -asumiendo
tw = 84 + 240 (145.4 -~ 84)
240 +. 14 b
tw = 120,
TE =. 145.4 .+ 120 = 133 °F
2
kf = 33 x 10 calorfas/(cm) (seg) ( °C)/em

x 100 x 3600 = 01188 X <:a;L/m2 hr °C/m y I BTU/hr 1e2oF /pic
: 1.49 Kcal/m2hroc/n

.3 x 2.42 = 0.726
.94 x 62.5 = 58

0.62/12 = 0,0517 £t

370AT x 37 x 0.0517 = 62 lb/hr pie lineal



Re £ = 4(62)/.726 = 342 o5

4 .
hi = .27 (.oa)3 x58 x 4.17 x 10 1/ = 299.43
.726 ; 3

300 x 0.62/075 = 248
Uc = 248 (146) = 36208 = 92
248 + 168 394
Uc = 92
w = 27
Bd = 92-27 = 65 = 0.026
' 27(92) 2482
. \\x"\
Pérdidas por presién en los tubos. W
N
a'f = 0.302 pulgada52
aT = 37 x 0.302/144 x 1
Gt = 370/0.78 = 4743.3
= 0.21 1b/fthu
D = 0.62/12 = 0.0517 pie
Re = 0.0517 (4743 ) = 11677.0
1021 :
£ = .00031
: 3
= 86.1 = 0.195  1lb/pie

359 (605.47492)

S = 0.195/62.5 = 0.00312



APT =_1 .00031 x 22287841 x

2

10
2 5.22 x 10  x 0.0517

APT = .0016 psi
Envolvente

Para Re = 660

f = 0.0044

DS = 8/12 = .666 ft

x 0031

L0044 x (22066)2 x .666 x 10

10
5.22 x 10 x 0.0792

X

1.0 x 1.0
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Limpieza del reactor

Con la gran mayorfia de polimerizaciones, esto es de gran importancia. En
reactores grandes, la limpieza manual de las paredes internas es menos econb—
mica que los métodos mecinicos y quimicos. En la limpieza manual con herramien
tas raspadoras, es necesario eregir um andamioc en el reactor 6§ introducir umo.
Los operarios puedan pararse en el andamio y trabajar con agua que drene el . —
reactor conforme se proceda con la operacién de limpieza.

La limpieza mecanica, que pueda ser automotizada requiere agua a presién-—
Sombas de alta presiém {50 a 300 atm.) son requeridas en este proceso junto -~
con cabezales rociadores que son movidos hacia arriba y hacia abajo (similares
a los empleados para la limpieza de tanques). La presién del agua romperi cual
quier depbsito de material dentro del reactor. De cualquier manera el reactor
debe disefiarse previniendo la existencia de espacios muertos que puedan ser -
limpiados con el agua a presigp. El agua a presién tambien puede contener adi-
tivos al final del ciclo de limpieza para permitir cierto acondicionamiento del
reactor para la sigulente polimerizacién,

Reciéntermerte, se han desarrollado métodos para la limpieza de reactores
de polimerizacién contaminados con depbsitos en las paredes. Estos métodos ti-
enden también a la automatizacidén. Solventes calientes con la capacidad adecua
da para disolver § desprender el material adherido se estin 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 polimero disuel
to. Después deberd ser tratado con equipo separado, es decir deberi ser libera
do de los s8lidos que contiene. Para este propSsito metodos de destilaciém, -
precipitacién y filtracibén pueden ser utllizados, dependiendo de la estabilidad
térmica y la solubilidad. La toxicidad y inflamabilidad de algunos solventes—
presentan problemas, ya que se desea prevenir purgas con gases inertes que son
costosos.

Las trazas de solvente deberan ser removidas antes del nuevo ciclo de -
polimerizacién, si el solvente interfiere o afecta la reaccién de polimeriza -
cién.

En nuestro caso se encontr$ fitil el uso de agua a presién con lo que los-—
residuos de monémeroc er.: removidos ficilmente si se realizaba esta operacién~—
en forma inmediata a la “arminacién de la reaccibén y la descarga del mismo.

Seguridad

A causa de la gran cantidad de monémero manejado en un reactor,medidas -
especiales de seguridad se deben realizar para prevenir 6 minimizar el riezgo-
de que la reaccibén se salga de control.
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Obviamente un prerequisito para la operacién segura de un reactor es el
diseflo liberal del sistema de enfriamiento y agitacién. Pero se debe tomar -
en cuenta, que durante condiciones anormales de operacién, el sistema de en-
Pfriamiento 6 de agitacién 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 tuberfia de agua de enfriamiento. En tales casos se debe preveer
que la agitacién se salga de control ya que un alza en la temperatura y pre-
sibén 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 quimica al reactor que detenga en forma rapida la reaccién. Esta adicién
deberid hacerse de manera tal que el agente quimico se mezcle inmediatamente
c n el contenido del reactor atn con el agitador parado. Esto puede, realizar
se usando como agente quimico 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 enfriamierto falla. En el evento de una alza de temperatura que-—
no pueda ser controlada una valvula en el reactor se abra y se ventea el gas
del reactor, a la atmbésfera por 1o cual deberi ser llevado a un tanque § =
condensador. El uso en estos casos de globos de gas ha sido tomado en consi
deracién.

Es importante que la operacién de vent:=o0 sea controlada para evitar que
s6lidos salgan del reactor.

Por esta razén es mis adecuado el uso de una valvula de ~ontrol que una
valvula de descarga de mariposa.

La gran capacidad de produccién e los reactores hace econbémico el uso
de materia de seguridad costoso tales como vilvulas de seguridad. General-
mente se puede decir que los grandes reactores deberadn ser equipados con -
mis instrumentos y accesorios que un reactor pequefio.

En nuestro caso el sistema de enfriamiento ha sido disefiado, con un -
adrea de enfriamiento sobrado ademas de un condensador adicional.
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Tanque de Precipitaciém para Bmulsién
de Acetado de Polivinilo

Aplicaciénen forma inmediata a la terminacién de la reaccién de polime—
rizacién, la emulsibn de ._etato de pol vinilo, deberia depositarse en un tan-—
que, con el propo’sito de efectuar la precipitacién de la misma, como paso —
previc al lavado, secado y filtrado que se efectuari en una centrifuga de ca-
nasta.

Requerimientos. Los pardmetros para la seleccién de dicho tanque deberén
.ser tales que permitan contener el volumen de la carga de uno de los reactores
de polimerizacién mas el de la soluciém de sulfato de sodio utilizado para -
precipitar la emulsién 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, deberi poseer uma agitacién adecuada para la dispersién del sulfato
de sodio en la emulsién y deberi ser cerrada para evitar la formacién de - -
"Natas", permitiendo al mismo tiempo ser desalojado facilmente para poder -
llevar al producto precipitado a la centrifuga.

Caracteristicas del equipo seleccionado segln el balance de materia -
‘efectuado se requeriri un volumern de 5042 L la tapa superior del tanque sera-
plana y el fonio sera de forma cénico con las sigulentes dimensiomes.

Dimensiones en m.
A B c D -l

1.5 2.0 0.5775 1.155 © 30°



Agitacién

La agitacién requerida seri igual a la utilizada en el reactor de
polimerizacién.

-4 1.1, ,2.72 2.8 0.3 10.14
hp = 1,29 x 10 Dj L N? 0.6 0.36
( J) ( ) y 2 M S:
-4
np =1.29 x 10 = (6.66) (10.063) (58.996) (0.7273)
(2.27) (1.069) (37.68) = 34 Hp.

Material de Construccién*'siguiendo el mismo procedimiento para el
calculo del reactor se obtuvo que el material seleccionado deberi ser-
Acero Inoxidable 304 de un gruesor de l/ﬁ de pulgadas.

Centrifuga de Canasta para filtrado, Lavado y
Secado de Acetato de Polivinilo.
Aplicacién: Con el fin de llevar a cabo la filtraciém, lavado y -
secado del acetato de polivinilo proveniente del tanque de precipitacién

y en vista de la experiencia obtenida en las pruebas de laboratorio, se
seleccioné una centrfifuga de canasta para la realizacién de este proceso.

Requerimientos: Segin el balance de materia la produccién en volumen
de emulsién de acetato de polivinilo es de 4 209.5 e, por cada carga -
efectuada, tomando en cuenta que la durgcién del proceso es de nueve horas
la produccién en volumen szri de 467.7dny%r. En cuando a producto seco se
refiere se producen 2,715 Kg. cada nueve _horas 6 28Q Kg/hr, que ocupan el
volumen con una densidad de 0.673 Kg./dm™ de 416 dm /hr.

En base a estos datos se selecciond una centrifuga de produccién -
nacional capacidad para realizar dos ciclos por hora.

Caracteristicas del equipo seleccionado:

Marca Nacional
Tipo Centrifuga extractora modelo SP.
de operacién semi-automdtica.

Distribuidor Mexdcana de Maquinaria, S. A.
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Diametro de la canasta m.m. . 1000

Capacidad méxima en Kg producto seco por ciclo 150

R 3 .
Capacidad Total dm por ciclo 338

N . 3
Capacidad 6til dm  por ciclo 229
Velocidad de la canasta r.p.m 930
Profundidad de la canas m.m. 470
Didmetro de la boca de carga m.m. 724
Centro de la miquina al eje de la Colwma m.m. . 663
Centro de la miquina al eje del motor m.m. 812
Didmetro de la descarga de extracciém m.m. 63(2)
Potencia del motor S Hp
Voltaje de operacién 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 sélidamente comstruido en placa de acgro.inoxidable 304,totalmente
soldado eléctricamente a prueba de fugas. El cuerpo puede ser facilmente des -
montado para un servicio de limpieza y mantenmimlento.

Canasta. Consta esencialmente de tres partes, perfectamente ensambladas,-
el cono central totalmente maquinado, para un ajuste preciso con el arbol de -~
giro y el fondo de placa de acero al que va firmemente sujeto por tornillos, -~
del mismo material. El fondo asi ensamblado, es forrado con limina de acero -~
inoxidable. El envolvente, convenientemente perforado para obtener un maximo -
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efeclencia en la extraccién, se contruye con limina de acero inoxidable de

3 m m con perforaciones de 3.9 mm y en un paso de 19 mm. Dichos envolventes
van reforzados exteriormente con 4 aros de acero. Todo el conjunto asi en-
samblado es balanceado estiticamente, para un minimo de vibraciones.

Baleros, El1 mecanismo de giro esti disefiado para contener tres tipos de
baleros, axial, radial — axial y‘radial lo que permite soportar fuertes -
cargas.

Flecha de transmisién de acero, con alta resistencia a la torsifém, la —
cual garantiza, una méxima seguridad a los esfuerzos originados por cargas—
desbalanceadas en el trabajo de extraccién.

Freno, Tipo banda, opera a friccién sobre un tambor de freno, pauta in-
tegral de la polea motriz, al cual actua por medio de una palanca con resorte
de torsiém, la que al soltarla, se aplica con presién constante y umiforme.

Motor. Para trabajo vertical de alto poder arranque, la transmisibn es
por medio de bandas tropezoidales en polea ranurada.

Dispositivo de seguridad. Dos pequefios interruptores interconectados, -
impiden quz la mAquina sea puesta en marcha con la tapa abierta, 6 con el ~
freno aplicado. En caso contrario cuando la mAquina esti en operacién se des
conectari el motor inmeditamente al aplicar el fremo & abrir la tapa garanti
zando as{ una sequridad tanto para el operador, como para la centrifuga.

fosto aproximado $ 253 00C 0O M.N,



Reactor para Alcohdlisis Alcalina de Acetato de Polivinilo

Balance de Materia:

Seglin los resultados obtenidos del estudio preliminar de mercado y la
investigacién realizada en el laboratorio, se requieren procesar 12.18 Ton
dfa de acetato de pulivinilo para obtener 6.73 Ton/dfa de alcohol polivini
lico con 88% de hidrélisis; se determindé también que el ciclo de reaccibn-
serfa de 5 horas aproximadamente, incluyendo 1.0 h para cargar el reactor,
1.5 para realizar la solucibén del acetato de polivinilo = el metanol,tiem
po de reaccién de 0.5 h y un tiempo de limpieza y descar:.: de 2h.

12.18 Ton/dfa 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

Segfin la técnica hay necesidad de disolver el acetato de »olivinilo en
metanol en una relaciém 30:70 en peso por lo cual la cantida¢ -~equerida de-
metanol seréa:

2.8 Ton x 70 = 6.53 Ton de metanol
30

Siendo el peso total de la solucién metanblica de acetato de poliviri
lo um total de:

6.53 Ton + 2.8 Ton = 9.33 Ton.

Se encontré experimentalmente que la densidad de la solucién a la -
temperatura de 30°C es de 0.83 Kg/i con lo cual el vclumen ocupado por la-
solucién estard constituido por:

9,330 Xg x _ 1 = 112401
‘ 0.83Xg/1
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Posteriormente segim la técnica encontrada se deberi adicionar wma
solucibén metanélica de hidréxido de sodio que se utilizari como catali-
zador en un proporcidn de 8.5 mi por cada 50 gr. de acetato de polivini
lo procesado por lo cual el volumen requerido por esta solucién sera:

2 800Kg x L0085 1 = 476 1
.050 Xg

El volumen total de reaccién seri de :

11 2401 + 476 1 = 11 716 1

Dando 20% de espacios libres el volumen total seri:
11 716 1 x 0.20 = 14059.2 1

Con el fin de obtener una mayor continuidad en la produccién del -
alcohol polivin{lico, se tomé la determinacién de realizar el disefio de-
dos reactores con la mitad de la capacidad antes calculada, subsanindose
asi la eventualidad de que por desperfecto en uno de los reactores la -
produccién se detenga, pudiéndose trabajar a la mitad de la capacidad -
con el otro reactor.

Seglin lo anterior el volumen requerido por cada umo de los reactores
estari constituida por:

14059.2 1 x _1 = 7030 1
2

En base a &stos cilculos las dimensiones obtenidas se encuentran re—
sumidas en la siguiente tabla.

Volumen requerido Diametro Interno Largo Seccién
del reactor L. m Cilindrica m.
7030 1.89 1.89
Volumen Seccién Volumen 2 Volumen Total

. 3 3
cilindrica m3 Tapas Elipticas m m
5.302 1.7674 7,069 m

Dlfametro de la chaqueta

2.042



Agitacién.

El propbsito de la agitacién es realizar la disolucibm del acetado de
polivinilo en metanol, lograr la dispersién del catalizador en la mezcla ~
anterior y posteriormente lograr una dispersiém adecuada del alcohol poli-
vinilico producido en la reaccién.

En este caso los requerimientos de potencia para la agitacibén pueden-
ser calculados mediante la ecuacién dimensional de White.

2,72 2.86 0.6 0.14

hp = 1.29 x 10'4(133')1'l (L) (N) (Y)O‘3 (z)

()

0.86

(f)

3e usara un agitador de propela localizado en el centro con

0.3Dj 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 reaccién se encontrd experimentalme+te
de 21 poises a 30°C. ’

Sustituyendo
- 1.1 2.72 2.86 0.
np = 1.20 x 10 4 (6.2) (2.58) 7 (2.5) (0.43) 3
. 0.1 0.86
(7.02)O 6 (5082) 4 (51.709)
hp = 1.29 x 107 (7.44) (13.17) (13.74) (0.776) (3.2) (3.3)

(29.76) = 42 hp
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Cilculo del Area de Transferencia de calor

En este caso, se requiere est’mar el Area de calentamiento para un
reactor enchaquetado, que aparte de las dimensiones ya calculadas ante-
riormente estari lleno hasta una altura de 7.2 pies (2.196 m), el agita
dor g.rari a una velocidad de 125 r.p.m. y la temperatura de reaccién -
serd de 60°c (140°F) requiriéndose la adicién de 555 157.1 BTU/br para-
proveer el calor endo.érmico de reaccién’ y mantener la temperatura. Se
torS la determinacién de terer un factor de ensuciamiento de 0.005.

Ya que la reaccién de alccohblisis es muy poco exotérmica se puede-
considerar un calculo a estado estacionario.,

L & 2488 Unjeg
KN = 125 rpm x 60 min = 7 500 rph

2
f = 62.5 1b/pie”

at=140°C = 0.44 x 2.42 = 1.06 1b/pie
k = 0.38 BTU/1b° P
¢ = 1.0 BTU/16° F
) 2 2
Rej= L° N P = (2.58)" x 7500 x 62.5 = 353 2.288
A 1.06

2/3
njpj = 0.3 (LZwp) (e /3 (e )2
AL Pk

k

(c¢21/3 = (1 xl.oe;)'l/3 = 1.41

K 0.38

: 0.14 . .
( A ) puede considerarse como 1.0 para agua sustituyendo.

A

hj Dj = 0.36 (3532.288)2/3 (1.41) (1)
X
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hi Dj = 0.36 (23194) (l.41)
R
hj = 11 773.3 (0.38) = 721.60 BIU/hr pie? oF
6.2
Para vapor en la chaqueta referido al didmetro interno del recipiente
hoi = 1500 BTU/hr pie2 °f
Usando la superficie interna como referencia
Uc = hjxhoi = 721.6 x 1500 = 1082400 = 487.2
hj+hoi 721.6 + 1500 224.6
Rd = 0.005
2
kd = 1 = 1 = 200 BTU/hr (pie)” (°F)
Rd 0.005
2
Ud = Uc hd = 487.2x 200 = 97440 = 141.8 BTU/(hr) pie“ (°F)
Uc+ hd 487.2+ 200 687.2

Célculo del Area disponible

Debido a que el 4rea requerida no es muy grande se utilizarad solamente
el area de la seccién cilindrica del reactor en 1/3 de su altura.

a B
A= 1/3 x x (6.2) x 6.2 .= 40.25 pie
Balance de Energia.
El balance de calor comprenderi la energia de activaciém para llevar a
cabo la reaccién mis el calor requerido para mantener la mezcla reaccionante
a 40°c.

En la literatura se encontré que la energia de activacién es de :
12,5 Xcal/gr mol.

1400000 gr x lgrmol = 487.5 gr mol
2873 gr



Peso molecualr promedio obtenido mediante la realcién entre viscocidad
y peso molecular promedio.

12.5 Kcal/gr mol x 487.5 gr mol = 6093.75 K cal
6093.75 Xcal x 1 _BTU = 24181.6 BTU
0.252 Kcal
24,181.6 BTU/15 min x 4 = 96726,4 BTU/hr
Metanol
Q = m Cp AT
Q = 3265000 gr x gr mol x 19.3 x 40 = 78768.5 Kcal/hr
32 gr
Q = 78768.5 Xcal / 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 BIU = 86444.,5 BTU/hr
0.252 Kcal
Sol de Hidr6xido de Sodio
380000 gr x 0,985 cal/gr‘.’(.‘: x 40 = 14972 Kcal/hr
14972 Xcal/hr x 1 BTU = 59412.7 BTU/ hr

0.252 Kcal

QT = 59412.7 BTU/hr + 86444.5 BTU/hr + 312573.5 BIU/hr
+ 96726.4 BTU/hr = 555157.1 BTU/hr

C&lculo del A T
Qt =UdA A T

t= _Qt = 555157.1 = 97.26 °F
Ud & 141.8 x 40.25
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Ya que la reaccién ocurre a 140°F la temperatura del vapor de calen-
tamiento sera de:

T™v = 140 + 97.26 = 237°F = 114°C
Material de Construccién.

Tomando en consideracién que los principales reactivos que tomaran -
parte er la reaccibén serin el alcohol metilico, acetato de polivinilo y -
solucién de hidréxido de sodio asi como también los productos obtenidos -
seran alcohol polivinilico, acetato de metilo y acetato de sodio se pro -
cedié a checar en la literatura los materiales de construccién recomendados
para manejar dichos compuestos (Recomendation Table for Metallic Materials
of Construction. Chemical Engineering Plant Design Vilbrant). Obteniéndose
en todos los cas0s como materiales recomendados el acero inoxidable{18-8)-
y el acero inoxidable {18-8-Mo).

En vista de los datos anteriores se seleccioné como materia de cons -
truccién Acero Inoxidable 316 {18 Cr - 8Ni + Mo).

Determinacién del grosor de placa de acero inoxidable para el reactor
de alcohol polivinilico.

Para la presifén atmosférica y siguiendo el método expuesto en el -
Brownell utilizando la grifica 15 para determinacién del grosor de la -
seccibén cilindrica construida de acerosausteniticos 18 Cr - 8 N + Mo -
tipo 316 del cédigo ASME 1956 el grosor de placa serad de 5/16 de pulgada
6 7.9375 mm. Para el disefio de las tapas elipticas del reactor se utilizé
la figura 2.11 del Unfired Pressure Vessels de Chose pag. 37 resultando -
wn grosor de 5/16 de pulgada & 7.9375 mm.

Seguridad.

Debido a que la reaccién de alcohblisis que se efectuari en el reactor
se trabaja a una temperatura relativamente baja, y la reaccién es muy poco
exotérmica, no se présentan grandes problemas en cuanto a seguridad se —
refiere.

El tnico punto que es conveniente tomar en consideracién es el manejo
del metanol debido a sus propiedades téxicas debiendo evitarse la aspira -
cién 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
polivinilicc no es soluble en el metanol y no se adhiere en ninguna -~
forma a las pared:s del reactor, por lo cual la limpieza del reactor -
quedaria reducida simplemente a tratar de eliminar mediante un lavado —
ligero con metanol los residuos del alcohol polivinflico precipitado que
pudieran quedar en las paredes del equipo empleado.

Tanque de almacenamiento para lavado, filtrado y secado de alcohol
polivinilico.

Aplicacién. En forma inmediata a la terminacién de cada proceso en
los reactores utilizados en la fabricacién de alcohol polivin{ilico, las
cargas deberin depositarse en un tanque, para permitir la continuacibén-
de los ciclos de los reactores e iniciar el ciclo de filtrado, lavado y
secado en la centrifuga seleccionada para este caso.

Requerimientos. Las caracteristicas que deberi poseer un tanque de
este tipo seran las de contener una carga completa de umo de los reac —
tores, mas una capacidad adicional del 20% como medida de seguridad, -
tendra un fondo cénico, para auxiliar la descarga del producto sélido —
y tendri una tapa en la parte superior como medida de seguridad debido
a las caracteristicas tdéxicas del metanol empleado en el proceso.

Equipo seleccionado. Segfin los datos obtenidos del balance de mate
ria el tanque deberi poseer un volumen de 70 O 1, teniendo las dimen -
sion~s especificadas en la siguiente tabla.
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2.05 2.0 0.5775 1.153 0.1016

Material de Construccién

El material seleccionado para la construccidn de este equipo seri
acero inoxdidable 304 con piacas de un grosor de 1/4 de pulgada 6 0.635
cm segn cSdigo ASME 1956.

Centrifuga de Canasta para filtrado, lavado y secado de alcohol -
polivinilica.

Aplicacién. Para realizar la filtracibém, lavado y secado del al -
cohol polivinilico producido en cada uno de los reactores y en vista a
la experiencia obtenida en las pruebas de laboratorio, fué seleccionada
una centrifuga de canasta para llevar a efecto este proceso.

Requerimientos. De acuerdo al balance de materia se requieren pro
ducir 6.73 Ton/dfa de alcohol poiiviuflico en 4.8 ciclos/ﬁia dando un-
resultado de 1.55 ton/%iclo; tomando en cuenta que el ciclo de los -
reactores dura 5 hrs. se tendra:

1.55 Ton/Eiclo de reactor x l/S nr/ziclo de reactor = 310 Kg/hr -
Como son dos reactores los gue se operan 310 Kg/hr x /2 reactores =
155 ¥g/hr en cada reac:or.

Experimentalmente se concluyb el poder re-~lizar dos ciclos éen la-
centrifuga por hora, de donde la carga de producto seco estari consti-
tuida por 155 Kg/hr x 1/2 ciclos centrifuga/hr = 77.5 Kg/ciclo centri-
fuga.

Dicho producto ocupara un volumen de acuerdo a una densidad apa -
rente del sélido secg de 0.65 Kg/dm™~ de 77.5 Kg/ciclo centrifuga x 1/0.
66 Kg/dr” = 117.5 dm~ ciclo centrifuga.

En base a estos datos se selecciond, una centrifuga semejante a
la empleada en el filtrado lavado y secado del acetato de polivinilo,-
que aunque se encuentra sobrada de capacidad permitiria realizar el -
proceso en 4 horas lo que daria un margén de seguridad mayor, tomando-
en cuenta también que un equipo de 30 no llenaria los requerimientos de
volumen especificados anteriormente.
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Caracteristicas del equipo seleccionado.

Marca Nacional

Tipo Centrifuga extractora modelo SP de operacién

semi automatica.

Distribuidor Medcana de Maquinaria, S. A.
Diadmetro de la Canasta mm 100C
Capacidad mixima en Kg producto seco x ciclo 150
. 3 .
Capacidad total dm por ciclo 338
. . 3 .
Capacidad fitil dm™ por ciclo 229
Velocidad de la canasta rpm 930
Profundidad de la canasta mm 470
Didmetro de la boca de carga mm 724
Centro de la maquina al eje de la colwma mm 663
Centro de la miquina al eje del motor mm 812
Dilmetro de descarga de extracciém mm 63(2)
Potencia del mo’or 5 Hp
Voltaje de operacién 220/440
Ancho Total mm 1581
Largo Total mm 1480
Altura Total mm 968
Peso aproximado Xgs 1200
3 . 2
Espacio sobre piso m : 2.34

Descarga Manual



Cuerpo sbéblidamente construido en placa de acero inoxidable 304, total-
mente soldado eléctricamente a prueba de fugas. El cuerpo puede ser facil -
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 &rbol de
giro y el fondo de placa de acero al que va firmemente sujeto por tormillos-
del mismo material. El fondo asi ensamblado es forrado con l&mina de acero -
inoxidable. El envolvente, convenientemente perforado para obtener un miximo
. de efeciencia en la extraccién se construye con ladmina de acero inoxidable de
3 mm con perforaciones de 3.9 mm y en un paso de 19 mm.

Dichos envolventes, van reforzados exteriormente con 4 aros de acero -
Todo el conjunto asi ensamblado es balanceado estAticamente, para un minimo-
de vibraciones.

Baleros. El mecanismo de giro est& disefiado para contener tres tipos -
de baleros, axial, radial - axial y radial, lo que permite soportar fuertes-
cargas.

Flecha de Transmisién. De acero, con alta resistencia a la torsién, la
cual garantiza, una maxima seguridad a los esfuerzos originados por cargas —
desbalanceadas en el trabajo de extraccién.

Freno. Tipo banda, opera a friccidén sobre un tambor de freno, parte in-
tegral de la polea motriz el cual actiia por medio de una palanca con resorte
de torsién, la que la soltarla, se aplica con presién constante y uniforme.

Motor. Para trabajo vertical de alto paro de arranque, la transmisién-—
es por medio de bandas trapezoidales en polea ranurada.

Dispositivo de Seguridad. Dos pequefios interruptores interconectados,-
impiden que la maquina sea puesta en marcha con la tapa abierta, & con el -
freno aplicado. En caso contrario cuando la miquina esti en-operacién se -
desconectard el motor inmediatamente al aplicar el freno 6 abrir la tapa -
garantizando asi{ una seguridad tanto para el operador, como para la ;entrifg

ga.

Costo aproximado ] 253,000.00 M.N.
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A\ .
| Procesos para recuperacién de Solventes.

" Los principales constituyentes en las aguas madres de la alcohélisis
son.metanol, acetato de metilo y acetato de sodio. Es importante econémica
mente hablando la recuperacién de cada uno de estos constituyentes. En al-
gunos casos la mezcla de metanol- acetato de metilo puede venderse como =
solvente para pinturas.

En otros casos las aguas madres se alimentan a una columa de destila
cibén extractiva con agua. El acetato de metilo y el agua destilan de la -
parte superior de la columa y agua junto con metanol destilan del fondo.-
El acetato de me*ilo se puede hidrolizar posteriormente en una columa de-
intercambio catiénico é en presencia de un acido fuerte, resultando Acido-
acético se concentra mediante la extraccién 6 destilacién aleotrdpica.

El acetato de sodic se convierte en sulfato de sodio y &cido acético-
afiadiendo &cido sulfGrico.

En el presente trabajo, debido a la complejidad que presenta el dise-
fio del equipo destinado a la recuperacién de solventes, no fué realizado el
disefic 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 Vinilo.

Segn el balance de materia efectuado se requieren 12.18 Ton de -
mondémero de acetato de vinilo por dfa el cual tiene una densidad de 0.9338
Kg/ﬁm . Se planea tener almacenado el equivalente de una semana de produc
cién, lo que representan 85.26 Ton/semana 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 cbénico, 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 %ulgadas) con 4.88 de diametro y 4.88 de
altura con una capacidad de 45.93m” cada uno. Contando ademis con un tubo
de respiracién y sello de agua.

b) Tanque para almacenamiento y disolucién de iniciador al 3%

Por cada tonelada de acetato. de vinilo procesada se requieren 100
1 de solucién al 3% de inicidor para 12.18 Ton/dfa se requeriran 1218 L -
de' solucibén acuosa al 3% debido a que la solucién de este iniciador debe-
ser de preparacién reciente para poderse utilizar, el tanque deberd dise-
flarse para un dia de trabajo, mis un 10% de volumen debido a la agitacién.



El tanque celeccionado tendri un didmetro de 1.0 m, una altura de
zona cilindrica de 1.5 m y un foydo cénico de 0.30 m. de altura y 1 m,
de didmetro para contener 1.34 m~ de solucién y estari provisto ademis
con un agitador con doble propela de transmisién directa de 1 H.P. y-
un serpentin para calentamiento.

¢) Tanque para almacenamiento y disolucién de Buffer

En este caso el tanque requerido deberi contener 1.125 m3 de -
solucibén al 2% de Buffer pues su preparaciédn como en el caso anterior-
deberi ser reciente; el tanque seleccionado tendri un dijmetro de 1.0m,
una altura de la seccidn cilindrica igual a 1.5 m y un fcgdo cbnico de
0.30 m. de altura y 1 m. de diametro para contener 1.33 m~ de solucién
estando provisto ademis de un agitador con doble propela de transmisibn
directa de 1 H.P. y un serpentin para calentamiento.

d) Tanque de almacenamiento y disolucién de Emulsificante.

Por cada tonelada de acetato de vinilo que se procesa se requi-
eren 350 L de solucidén al 10% de egulsificante para una produccién de -
12.18 Ton/dia se requieren 4.375 m /dia_solucién mas 10% como medida de
seguridad resulta un tanque de 4.8125 m dia.

Para este fin se podria disponer de un tanque horizontal de 1.45 m
de didmetro, 2.5 de longitud, con dos tapas elipticas de 0.725 m de eje
mayor y 0.3623 de eje menor, efectuindose la disolucifén mediante la -
recirculacién de los productos.

Antioxidante,

Los requerimientos para el producto son de 251/dfa y su almacena -
miento se efectuari directamente de los tambores en los cuales se dis -
tribuye. -

Agua.

El abastecimiento del agua se realizari directamente de la cisterma
que deberi poseer la planta para su uso general, no requiriéndose por lo
tal un recipiente aparte para este caso.
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Sulfato de Sodio

Para realizar la precipitacién de la emulsién de acetato de polivi-
nilo, se requieren 60.9 L diarios de solucién concentrada, la cual podri
ser preparada en cualquiera de los tanques destinada a la solucién Buffer
4 Iniciador en cualquier intervalo y almacenada en tambores destinados a
este fin.

e) Tanque de almacenamiento de Alcohol Metilico.

El alcohol metilico se recibe en pipas conteniendo de 23 a 25 -
Toneladas, los requerimientos diarios de metanol seran de 15,694 Ton/aia
que con una densidad de 0.7924 ocuparédn un volumen de 19.8 m /bia haci
do el cAlculo para 7 dias se necesitarad almacenar un volumen de 138.6 m”/
7 dias.

Para llenar esta necesidad se propone disponer de dos tanques verti
cales de forma cilfindrica, fondo plano y techo cbnico con capacidad por-
unidad de 70 m~ con 4.47 de didmetro 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 respiracién con sello de agua.

£) Tanque de Almacenamiento y Disolucién de Hidréxido de Sodio.
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Segim los cilculos efectuados en el balance de materia se requieren

2,070 L/dfa que se disolverin en un tanque de un fondo eliptico de 0.275
m de eje menor y 0.55 m de eje mayor, contando ademis con un agitador con
doble propela de transmisibén directa de 1 H.P. y un serpentin para calen-
tamiento. .



Estimacién de Costo del Equipo
Reactores para polimerizacibén en Emulsién de Acetato de Vinilo.

Segn 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, chaqueta,
agitador termoposo, vélvulas de seguridad, aislamiento, material y mano de -
obra serfa de 21800.00 dolares para una Fecha de referencia de Marzo de 1958
con un indice de Marshall y Stevens de 232,3 y para 1976 de 486.3 con una co
tizacién del dolar de 22.4 pesos/dolar,

21800 dbélares x 486.3 = 45636 dblares x 22.4 pesos/dolar
232.3

= 1,022,255.77 pesos x 2 reactores = 2'044,511,54 pesos.

Tanque para precipitacién de emulsibn de acetato de Polivinilo.

Segn 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 indice de Marshall y Stevens de 232.3 y para 1976 de 486.3 —
con una cotizacién del dolar de 22.4 pesos/dolar,

8,700 x 486,.3 x 22.4 = 407964.45 pesos,

Centr{fuga para Filtrado, Lavado y Secado de Acetato de Polivinilo.

El precio de la centrifuga destinada a este fin se obtuvo de 1la cotiza-
cibébn directa del fabricante y es de 253000.00 pesose.

Reactor para la produccibén de alcohol Polivinilico

Segfin 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 €892 L (1844 Gal) para una fecha de referencia de Marzo de
1958 con un indice de Marshall y Stevens de 232.3 y para 1976 de 486.3 con -
una cotizacién del dolar de 22,4 pesos/dolar.

25900 x 486.3 = 54,219 dbleres 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
vinilico. ;

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 indice de Marshall y Stevens de 232.,3 y para 1976 de 486.3
con una cotizacibn del dolar de 22.4 pesos/dolar,

s
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7000 dblares x 486-3 = 14653.89 dblares x 22.4 pesos/dolar

232.3
= 328247.26 Pesos..

Centrifuga para Lavado, Secado y Filtrado de Alcohol Polivinilico,.

El precio de la centrifuga destinada a este fin se obtuvo de la cotiza-
cibn directa del fabricante y es de 253000.00 pesos.

Tanques de Almacenamiento de Monémero de Acetato de Vinilo

Tomando los datos del costs of process Equipment Chemical Enginneerins
Marzo 16, 1964 para un indice de Marshall y Stevens de 238.8 p&gina 139 se -
obtuvo un costo de 2000.00 db6lares para una capacidad de 12,060.7 Gal.

2000 x 486.3 = 4072.56 dblares x 22.4 pesos/dolar

= 91232.16 pesos x 2 tanques = 182,464.32 pesos.

Tanque de Almacenamiento de Alcohol Metilico

Segtin el Costs of Process Equipment del Chemical Engineerins de Marzo 16
1964 pag 139 para un indice de Marshall y Stevens de 238.5 se obtuvo un cos-
to de 4000.00 dblares para una capacidad de 18309 Gal 69300 1.

4000,00 dblares 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 disolucibén de Iniciador y BufFfer,

De acuerdo a las mismas referencias que en el caso anterior para un volu
men de 300 Gal se obtiene un costo de:

380 dblares x 486.3 = 773.84 dblares
238.8

773.84 dblares x 22.4 pesos/dolar = 17334 pesos

17334.00 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
timacibn de costo:



700 dblares x 486.7 = 1425.5 dblares
38.8

n

1425.5 délares x 22.4 pesos/dolar = 31931.25 pesos

Tanque de almacenamiento de Solucién de Hidréxido de Sodio

Para una capacidad de 2070 L (546,89 Gal) segfin la misma referenc_a an—
terior se obtuvo un costo de:

600 dblares x 486.3 = 1221.85 dblares
1221.85 dbélares x 22.4 pesos/dolar = 27369.64

Condensadores de reactores de polimerizacién de Acetato de Vinilo
Segin los datos obtenidos ¢:1 "Costs of process Equipmené pag. 137 el —-

costo de acuerdo al célculo realizado del &rea de los tubos seré:

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 $6'407,292.7 M.N. :
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V.- LOCALIZACION DE LA PLANTA
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V.- Localizacién de la Planta.

La localizacibén 6ptima para una planta quimica depende de un nfimero de facto-
res. El lugar 16gico serid aquel en el cual el costo de produccibén y distribucién~
sea minimo, 6 donde el costo adicional de las materias primas, elaboracién, ven -
tas y transportacién de los productos terminados al mercadoc sea menor, La situa -
cién de una planta quimica esta determinada por el andlisis cuidadoso de los si -
guientes factores.

A.- Abastecimiento de Materias Primas.

Las materias primas en la elaboracién de alcohol polivinilico comsideradas pa
ra este estudio son el acetato de vinilo, metanol y sosa clustica. Con respecto -
al acetato de *vinilo el dnico proveedor es Celanese Mexicana, S.A. en su planta -
de Celaya, Guanajuato con una capacidad instalada en 1975 de 13,200 Ton/%ﬂo - -
existiendo el proyecto de una ampliacién por 4,300 Ton/%ﬂo.

En relaciém al metanol éste es fabricado en la planta de Pemex localizada en
San Martin Texmelucan, Puebla, con una capacidad instalada de 31,500 Ton/%ﬁo exis
tiendo también un proyecto de ampliaciém a 150,000 Ton/%ﬁo en el mismo lugar para
el afio de 1978. '

En cuanto a sosa caustica se refiere los prinoipales productores son; Celulo-
sa y Derivados, S.A., Compafiia Industrial San Cristobal, S. A. , El Pilar, S.A.,-
Guanos y Fertilizantes de México,S.A., Industria Quimica 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 polivini
lico a algunos paises de Latinoamérica, pues como miembro de la ALALC, México ten-
dria preferencia como exportador y segﬁn estudios realizados por el IMCE se consi-
dera posible la exportacibn.

C.— Distribuciém de Consumidores.

Se estima que el consumo actual del alcohol polivinflico se encuentra distri -
buido geograficamente como sigue:

Distrito Federal 25%
Estado de México 58%

Jalisco 3%
Nuevo Leén 13%

Otros Estados 1% .
- Descentralizacibdn '

0tro aspecto considerado consiste en las medidas que ha tomado el Gobierno -
para ‘la descentralizacién de la industria mediante la creacién de las Ciudades -
Industriales con el fin de:
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1}.- Obtener un desarrollo regional equilibrado.

2).- Propiciar un crecimiento urbano ordenado, en los actuales centros de
poblacién de México.

3).- Evitar la contaminacién ambiental.

4).— Desarrollar una infraestructura industrial, que permita la atraccién
de nuevas inversiones.

5).~ Utilizar en forma racional, 10s recursos humanos y naturales de la -
regién.

6).~ Crear condiciones socioeconémicas favorables para la integraciém rural
a este nuevc tipo de desarrollos.

E.- Incentivos Fiscales,

Se han establecido tres categorias de zonas industriales de acuerdo a-
su grado de industrializacién, a las cuales se le aplican incentivos consis
tentes en exencién 6 reduccién de impuestos, principalmente Sobre la Renta-
y de los impuestos de importacién de maquinaria y eguipo. Por medio de estos
incentivos se intentz promover la industrializacién de los Estados menos -
desarrollados en este aspecto. Como ejemplo esti 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 perimetros libres. -

Del anilisis de los elementos anteriores se concluyb que la ciudad -
Industrial de San Juan del Rio, Queretaro, es la mis adecuada para instalar
la planta en cuestién, ya que:

a) Se encuentra en el corredor natural para abastecimiento de materias
primas basicamente la del monbémero 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 vias expeditas y de buena calidad, para realizar las -
entregas de producto terminado, ya que los consumidores se encuentran concen
trados en el ceatro del pais.

c) Cuenta con los medios suficientes para satisfacer las demandas de -~
agua, electricidad, eliminacién de productos de deshecho, etc.

d) Al estar localizada la planta fuera del perimetro metropolitano se —
contribuirfia a descentralizar la Industria.
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El costo de la mano de obra al estar situado en la zona econbm%ca 58 corres—

pondE%nte a Querétaro Sur, con un salario minimo general de 861230 y de campo
=3

de $49.00 es uno de los mis atractivos en relacién a los demls puntos de loca

lizacibén considerados.

Las condiciones de impuestos e incentivos Fiscales son adecuadas.
Las condiciones climlticas y de vida son adecuadas.

Se contaria con el terreno apropiado y suficiente para futuras expansiones.
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VI.- ESTUDIO ECONCMICO PRELTMINAR
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1.~ Ventas Estinadas.

Las ventas estimadas de los.ejercicios de 1978 a 1982, se han -
determinado de acuerdo con el estudio- de mercado presentado en el primer
capitulo del presente trabajo y en el que se muestran tanto unidades como
precio.

No se indican ventas de exportacibén debido a que se estima que

la empicsa fmicamente satisfaceri el mercado nacional de um producto -
que no se fabrica en México.

Volumen de Ventas de Alcohol Polivinilico.

Se considera un precio de venta de $§ 50.00

Afio 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 consideracién que por cada Kg. de alcohol polivinilico
ge producen 0.641 Kg. de Acetato de Metilo cuyo precio de venta es de -
¢ 12.50 tomando en cuenta un costo de recuperacién de solventes por cada -
Kilogramo de Acetato de Metilo para fines de estimacién se obtendra wna -
ganancia adicional de 6.25 por cada Kg. de Acetato de Metilo.
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Afio Volumen gde Ventas Volumen de Ventas
de Acetato de Metilo - Acetato de Metilo
(Toneladas) (Miles de Pesos)
1978 958 5 987.5
1979 1040 6 500
1980 1180 7 375
1981 1300 8 125
1982 1424 8 900

Volumen de Ventas Total

Afio Volumen de Ventas Total
(Miles de pesos)

1978 80 687.5
1979 87 650
1980 99 375
1981 109 525
1982 119 950

2.- Costo de lo Vendido

El costo de o vendido se determiné segin estado de costo de produccibén
que se muestra a continuacibén, con los incrementos respectivos en realcibn-
a las unidades vendidas en cada uno de los afios proformas.

Este renglon incluye:

Materias Primas
Servicios de Proceso

Mano de Obra



Supervisién

Mantenimiento y Material de Mantenimiento
Suministro de Operacién

Material en General

.Laboratorid

Gastos Generales

Materias Primas

Consumo de Materias Primas por Unidad de Producto
(precios referencia febrero de 1977)

. Materia Prima Kg/ig de AP* Precio (8/kg)
Acetato de Vinilo 2 16.13
Catalizador y Emulsificantes 0.120 11.53

* %
Metanol 0.625 7.5
Sosa Caflistica 0.153 2.€

Sub-Total

Servicios de Proceso

Servicio Consumo Costo
Vapor 1.25 kg/kg de AP 0.25 $/kg
Electricidad 0.5 kwh/kg de AP 0.55 $/kg

Agua de Enfriamiento y 3
Proceso 0.125 m /kg de AP 3.2 3/&9

Sub-Total 0.9875

: ﬁ;tal 34.4775

A\
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Costo/kg AP
32.36
1.39
4.7
0.4

38.49

Importe
0.3125

0.275

0.4



* AP Alcohol Polivinilico

**  Se toma en cuenta la recuperacién de metanol dando un 20% de pérdidas

*%%  Fuente ESCAFE Report y datos de costo obtenidos empiricamente.

De acuerdo al plan de ventas, 10s costos de materias primas y
servicios de proceso estaran constituidos por:

1978
1979
1980
1981

1982

Puesto

Jefe de Produccién

Ingenieros de Turno

Volumen de Ventas

Costos de Produccién

Ton/afio (Miles de Pesos)
1494 58 979.38
1623 64 071.98
1840 72 638.6
2028 80 060.4
2221 87 679.52

Supervisién de Operacién

No.de Personas $/Mes $/Afio

1 20,000 240,000
3 15,000 540.00

Total 780, 000.00/Afi0
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Salarios de Operacién
Mano de Obra directa de Operacién

Puesto No. de Personas $/mes $/Afio

Acetato de Polivinilo

Encargados de los Reactores 3 5,000 180,000
Ayudantes de Reactoz;es 3 3,000 108,000
Relevo 1 4,000 48,000
Operador Centri\ﬁxga\ 3 3,000 108,000

Alcohol Polivinilico

Encargados de los reactores . 3 5,000 180,000
Ayudantes de Reactores 3 3,000 108,000
Relevo 1 4,000 48,000
Operador Centrifuga 3 3,000 108,000
Relevo Operador Centrifuga 1 ) 3,000 36,000
Sub-Productos

Operadores 3 5,000 180,000%
Ayudantes - 3 3,000 . 108,000
Relevo 1 4,000 48,000
Servicios

Encargados de Generacién de Vapor 4 l 5,000 240,000

Total 1,500 000.00/Afio.



Mantenimiento
Puesto Ne. e Perscnas

Mecénico

Electricista

.Instrumentista L

Ayudantes

Total 288,000/af0

Material de Mantenimiento

288,000.00/af0

Suministros de QOperacién
*

15% de Supervicién y sueldos de Mantenimiento

43 200.00/Af0

Materiales

) *
1.6 de mano de obra de mantenimiento

Laboratorio de Control e Investigacién

Puesto No. de Personas
Jefe 2
Laboratorista 2

Total

Materiales de Laboratorio

*
15% de mano de Obra de Operacién

252,000/Afio
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Sg&es S/%Eo
7,200 84,000
7,000 84,000
7,000 84,000
3,000 36,000
$fes $/asi0
10,000.00 240,000.00
10,000,00 108,000.00

348,000.00
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* Datos obtemidos del articulo Inversién Fija, Capital de Trabajo y
costos de operacidén Revista IMIQ y Tesis "Analisis de la Estructura ac -
tual de la Industria de la rama de propileno y estrategias de desarrollo
UNAM 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/Afio

Costo de lo vendido
(miles de pesos)

1978 64 127,38
1979 69 219.98
1980 77 786.6
1981 85 208.4
1952 92 827.52

3.- Gastos de Administraciém y Ventas
Los gastos de administracién y ventas se aplican a contimuacién

incluyendo sus incrementos amuales con sus bases.
Desglose
a) Gastos Administrativos

Sueldos y Salarios a personal de Administracién

Asesoria

Comwmicaciones, Mantenimiento y Materiales.



b) Gastos de Mercado y Distribucién

Desglose de gastos administrativos

Gerencia

Puesto No.de Personas yﬁes
Gerente 1 24 000
Secretaria Ejecutiva 1 5 000
Contabilidad

Contador 1 20 000
Auxiliar de Contabilidad 1 5 000
Secretaria 1 4 000
Ventas

Ing. de Ventas 1 16 000
Secretaria 1 5 000
Oficina en el D.F.

Directivos 0ficina en D.F. 1 20 000
Secretaria 1 4 500
Mensajero 1 4 000

Total 1 290 000 00/Afio.
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288 000

60 000

240 000

60 000

48 000

192 000

60 000

240 000

54 000

48 000



1978

1979

1980

1981

1982

Asesorias*
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Este renglén toma en cuenta los honorarios por asesorias Juridicas
Impuestos, Actuarias etc. y se obtubo por un factor empirico de 7.3% -

de sueldos y salarios a personal administrativo.
$ 94 170/Afio
Comunicaciones, Mantenimiento y Materiales¥
Este aspecto fué estimado en 541 800/Afio
Total 1 925.97/afic
* Determinados ampiricamente
b) Gastos de Mercado y Distribucién.
Corresponden al 5% del Costo de lo vendido
Costo de lo Vendido Gastos de Mercado Gastos Adm.

(Miles de Pesos) y Distribucién (Miles de Pesos)
(Miles de Pesos)

64 127.38 3 206.4 1 925.97
€9 219.98 3 461.00 1925 97
77 786.60 3 889.33 1 925.97
85 208.40 4,260.20 1 925.97
92 827.52 4 641.40 1 925.97

Gastos Imprevistos y Preoperativos

Total
(Miles de Pesos)
5 132.4
5 ’387.0
5 815.3
6 186'.2

6 567.4

Los gastos imprevistos se estimaron como el 15% del costo directo

de Planta y repartidos en 1.5 afios de pre-operaciém.

Aflo Gastos Imprevistos
(Miles de pesos)

1977 1 609.76

1978 1 609.76



4,- Inversién Fija

Equipo comprado

Instalacién .43
Instrumentacién .20
Tuberfa ' .36
Equipo Eléctrico .15
Terrenc .06

Acondicionamiento de Terrenoc .10

(53
A\

Servicios
Edificios .35
Costo fisico de la Planta

Ingenieria y Construcci’dn
 (40% del equipo sin instalar)

Costo Directo de la Planta
Contratista

(7% de Costo Directo de la Planta)
Imprevictos

(15% de Costo Directo de la Planta)
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6,407.C0
2,755.13
961.C5
2,306.52
96..03
384.43
640.70
2,242.45
2,242.47
18,900.77

2,562.80

21,463.57

1,502.45

3,219.53

~26,185.55
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5.- Costo del limite de Baterias
Costo (miles de pesos)

Equipo 6 407.0
Tuberia 2 306.52
Instrunentacién 961.05
“juipo Eléctrico 861.05
Sub-Total 10 635.62
Imprevistos 3,219.53
Total 13,855.15

6.~ Costo de Arranque y Seguros

Inversibén Fija 26 185.55
Costo de Arranque (3% de Inversién Fija) 785.96
Seguros (1% de Limite de Baterias) 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 calculd sobre el ingreso global de
las emprezas y deberad aplicarse la taza del 42% sobre la utilidad neta antes
de impuestos.

Se considerd el 8% sobre la utilidad antes de ISR, como participa
cién de los trabajadores en las utilidades de la empresa, segln experimen—
tos anteriores.

Desglose del Impuesto Sobre la renta y reparto en los ejercicios.

Aflo Impuesto sobre Reparto de
la renta. utilidades.
1978 3 233.51 615.90
1979 3 678.5 700.7
1980 4 8925.25 919.09
1981 5 838.78 1 112.15
1982 6 974.48 1 328.47

8.- Efectivo en Caja

El efectivo en Caja para la operacién normal de la compafiia se
ha supuesto igual al 5% del citado de pérdidas como porcentaje aproximado
lo cual &s funcidn directa del costo de produccién, sin considerar la -
depreciacibn.

Afio Costo Total de produccién 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



Ano

1978
1979
1980

1981

1982

9.- Cuentas por Cobrar

10.-

mantener una existencia de herramientas y accesorios para la operacién
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La cuentas por cobrar provenientes de clientes se han supuesto
iguales al monto de ventas totales en 60 dias de produccién ya que la -
politica que se piensa seguir es de vender a 60 dfias de plazo promedio.

1981

1982

Inventarios

Cuentas por cobrar
(Miles de pesos)

13 263.70
14 408.21
16 335.61
19 339.72

19 717.80

La inversién en inventarios se calculé de la manera siguiente:

a) 15 dias de consumo de materias primas y materiales.

b) 15 dfas de costo de produccién para producto terminado.

c) 7 dias de costo de produccién para producto en proceso y para

normal de la planta industrial.

Materia Prima

2 423.81
2 673.09
2 985.14
3 290.15

3 603.26

Producto Terminado

2 898.04
"3 140.60
3 510.30
3 828.23

4 145.51

Producto en Proceso

1 352.42
465.61

)

1 638.12
786.51

)

1 934.57

Inventarios

6 674.27
7 239.3

8 133.56
8 904.89

9 683.34
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11l.- Activo Circulante
El active zirculante es la suma de:
Cuentas por cobrar

Efectiv s en Caja

Inventarios
Alio Activo Circulante
$ 50

1905 23 463.97
1970 25 468.51
15EC 28 740.17
1981 32 902,61
1087 34 445.14

Miles de Pesos.
12.- Capital de Trabajo
El capital de trabajo puede ser obtenido restindole al Activo

Circulante las cuentas por pagar. Las Cuentas por Pagar se estimaron como
30 dfas de materia prima necesaria para la produccién.

Afio Cuentas Por Pagar Capital de Trabajo
$ 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



13.- Depreciacién.

La inversiém en inmuebles, planta y equipo es suficiente para
producir amualmente 2221 toneladas de alcohol polivinilico.

La inversifn en este renglén y su porciento de depreciacién -
anual estd formada como sigue. :

Equipo de proceso
Tuberias

Equipo Eléctrico
Instrumentacién
Servicios

Montaje

Fletes

Edificios

Terreno
Acondicionamiento de terreno
Seguros

bastos Pre-Operativos
Homorarios Contratistas
Imprevistos

Ingenieria de Detalle

Ingenieria y Construccién

6

2

2

2,

[

W

Total por

407.00
306.52
961.03
961.05
242.45
755.13
961.00
242.45
384.42
640.7

138.5

385.5

502.45
239.53
368.05

562.8

Afio

2 469.92

576.63

207.58

86.50

86.50

201.82

247.96

86.49

67.27

19.22

6.92

69.28

75.12

293.35
368.4

76.88
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1977

1978

-
)
~
0

1980

1981
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14.- Los gastos preoperativos y cargos diferidos fueron estimados como
el 10% del costo del limite de baterfas en 1 385.51 y estén formados por -

los siguientes conceptos:
a) Gastos de organizacién
D) Gastos de proyectos e investigacién de mercados
c) Costos directos e indirectos de arranque

d) Gastos financieros del periodo preoperativo

Afio Gastos Preoperativos
(Miles de pesos)

1977 692.76

1978 692.76

15.- Gastos Financieros.

Se estimb solicitar un financiamiento del 40% de la Inversién -
Fija para ser solicitado en 1977 con un interécs de 16% Arual sobre saldos -
Insolutos a 8 afios de Amortizacién y 2 afios de gracia que es lo usual en -
este tipo de financiamiento solicitando el 20% en el afio de 1977, y el 80%-

restante en 1978,

Gastos
Financieros
16% de Int.

335.175

1 675.87

1 675.87

1 619.98

Monto de la Inversibn Fija - § 26 135 550,00
Monto del rinanciamiento 10 474 220.00
Saldo Amortizacién Amortizacibn Amortizacién
1 2 Total
2 C .844
10 474.22
10 474.22 349.40 349.40
10 124.82 349.40 1 396.56 1 745.96
8 378.86 349.40 1 396.56 1 745.96



1982

1983

1984

1985

N
v
>

6 632.9

4 886.94

140.98

w

1 396.56

349.40

349.40

349.40

1 396.56

1 396.56

1 396.56

1 396.56
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1 745.96 1 340.61
1 745.96 1 061.264
1 745.96 781.91
1 396.56 502.56
223.45

16.- Costo total de produccién

Los costos totales de produccién son el resultado de la suma de
lo siguiente:

Costos de lo vendido

Costos de Arrangue y Seguros

Costos de Administracién y Ventas

Costos

1978

1979

1980

1981

1982

1983

Financieros

Costo to

tal de produccién

(Miles de pesos)

Utilidad Antes de Impuestos

70 519.065

76 421.4

85 416.32

93 153.73

100 814,08

100 874.08

Fué calculada restindole el volumen de ventas, el costo total
de produccién y la depreciacién, puesto que por ley esta ultima es -
deducible de Impuestos y se calculo para el precio de Venta de 350,00



1978

1979

1980

1981

1982
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Costo total de produccién Utilidad antes de
y Depreciacién Impuestos.
$ 50
72 989.065 7 698.84
78 891.4 "~ 8 758.62
87 886.32 11 488.68
95 623.73 13 901.87
103 244.08 16 605,92

17.~ Inversién Total

La inversién total se calcula mediante la suma

fija capital de trabajo y gastos de pre-operacidm.

AZo

1978
1979
1980
1981
1982

Inversién Total
Miles de pesos § 50
46 187,51
47 773.39
50 340.95
53 893.37
54 809.68

18.- Utilidad Neta.

de la inversidn

La utilidad neta corresponde a la utilidad antes de impuestos
menos los impuestos y reparto de utilidades.

Utilidad Neta

3 849.42
4 .379.3
5 744.34
6 950.94

8 303.0

(Miles de pesos)
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VII.- ESTADO DE PERDIDAS Y GANANCIAS



Ejercicio social terminado

al 31 de Diciembre de 1982

Unidades Vendidas Ton/afio.
Ventas Netas.

COSTOS Y GASTOS DE OPERACION

ESTADO DE PERDIDAS Y GANANCIAS PROFORMA; PRECIO DE VFNTA § 50.00/kg

Capacidad 2221 Ton/aﬁo
( miles Ae pesos )

Costo de lo vendido
Depreciacién y Amortizacién
Gastos de Administracién

y Ventas

UTILIDAD DE OPERACION

Gastos Financieros
Utilidad antes de otros
Gastos de Arranciue y Seguros
Gastos Imprevistos
Gastos Preoperativos
UTILIDAD ANTES DE ISR
‘I8 R

Utilidad antes de R.U.
Reparto de Utilidades
Utilidad Neta

X de Utilidad Neta a
Ventas Netas

Capital Social
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1977 1978 1979 1980 1981 1982
. 1494 1623 1840 2028 2221
- 80687.5 87650 99375 109525 113950
- 64 127._38 69 219.98 77 786.6 85 208.4 92 827.52
o 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.,G 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 FPUNTO DE EQUILIERIC
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w0Ll, 63, 1965

Derermi n _of molccilar parameters jof the viscosity equa_
tieb ol Jul p T dets L tuongh_cunsiderution AT the draining
Koot K ntde sonl Foon KIRIPTLO T Tast . Techinal Y.
Actuonshe Aageka 200%), Soi=LLCGS o fapan); of . Cd 56,
615, (aHin gz abete. The intrinsiee visensity [n] of a polymer
safo. as given by (9 = N, where K ois a const., A the mol.
wto, and g mel, parneter; o = .5 + @ + A, Three hifferent
precedures whach enable the sepn. of the free-vol. coffeet, oy,
aml the draming ¢ffect, A, are presented by using the Krigbaum
relation (C.1 S4, 23 Wi0¢) hetnarn {n) and the 2nd varial coefl.
aml Vooks relation { €1 §3. IR ) between 1 and the expansion
facter.  Exunples of anadysis of the existing data by the 3
muthads guve consistent values of 3, the av, values being
cas elows: poly, Mo nrethacrybate) in MeCOEU U040, poly-
(vimy ! aectiated m Me . CO 0 . atactic palystyrenc in PhMc
0.0, dsotactic pelvstvrene in PhXe o6, poly(vinyl ale.}
in 10 0082, pelyacrvlonitnle in HCONMe: 0121, atactic
polypropyiene in Cola 11120, and cellulose trinitrate in EtOAce

046, The derived A dil not depend on Af owing ta inadequate

approxns. involved.  The A for cellutose trinitrate varics ac-
cording to the degree of (~terificalion, thideuki Chithara
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madification (K., et al., C:A 55, 394} of the Flory theory (F.
and Fox, Cd 45, 7409/) was applicil to the Mark-Houwink
equation [#} = A A 10 improve the evaluation of excluded-vol.
effcct.  The result shows that the draining cffect A estd. by this:
improved method is smalier than the estnnate based on the
Flory theory {cf. Kamide and Kawai, preceding abstr.) as shown

Polymer a (Flory) a (Kurata)
poly(vinyl alc)) [ 022
atactic polyprupylene 0.11 0,005
cetlulose trinitrate 0.39 0.35

5764

Electron_paramagnetic_rgsonance_spectza of free _radicals_ig
thg_decamposition products oisolid oxygen-containing polymers,
VoA, Radtsigaud P Yu. Butyagin,  Vysokomolekul. Soedin.™?
(5}, 922-7(1965)( Russ). The E.P.R. spectra are presented for
spuciniens of the following polymers subjected to mech. deg-
radation: polyformaldehyde, poly(cthylene oxide), poly(propyl-
ene oxide), and poly(vinyl alc.). The intensities and line widths
arc tabulated, as are the decompn. teinps, For polyformalde-
hyde, the nct that an L.P.R. spectram could be obiained at all
fmlicates a frec-radical med s for U8 mech, degriulition
The data indicate that in el 0-C

i i rins of the structure -C-C- L=,
rupture occurs predominantly at the C-C bond. The spectra

—M. Pyrkov, and
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Concentrated solutions and gels of poly(vinyl alcohol).
Gelation processes ind elasticity-viscos: y characteristics of geis.
L. [. Khomutov, G. P. Trofimova, E. P. Korchagina, and S. A
Glikmaw. Zh. Prikl. Khim. 38(3), 638—3(1965)(Russ). The
differential curves of mol.-wt. distribution were detd. on 1%
ag. solns. of 2 samples of com. poly(vinyl alc.) (I). Fractional
freczing out and viscosity deto. of fractions were used (Loconti
and Cahill, J. Polymer Sci. 49(152). S2(1961)). Sample LI
(av. mol. wt. 41,500, n.. of 10% soln. 3f4) wus not vadornr with |
respect ta its wol, wt., while sarnple OI {mol. wr. 33,000, tgu.
$30) shosred a mich more bornogeneous wol:-wT. distribution ¢or-

ding toq geak in the 0.6-0.8 X 107 poise viscosity range.
I and LI had the same content of Ac groups (1.30%). Six per-
cent jodo-I (IV) gels were prepd. from U and IIT upon addo.
of a soln. of iodine in KI and of H;BO;. The IV gel from I
had a higher mech. strength, greater elasticity, and higher vis-
cosity than that from II. 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 { Ushakov,
(C4 55, 140186). With increasing amts. of iodine (8-15%)
and H;BO, (2-6%) embodied in the IV gel from III, its mech.
propertics improved. The gelation capacity (as indicated by
the no. of days required for ripening of the gel) was higher fof
Y gel from X than for that from II. The mech. properties of the |
gel from IT were superior to those of the gel from I. With a
decreasing content of Ac groups in I, the gelation capacity in-
creased and the mech. stability of the gels improved. ZJR

Loncentrated_solutions and gels of poly(vinyl alcohol), IT.
Thermal cha.rn:T:risu'cs of gels.” Lo I."lK%. %mu{ov‘. E."P. hor-
chagina, and S. A. Glikman. Zh. Prikl. Khim. 38(4), 786-91
(1965)(Russ); cf. preceding abstr. The thixotropic temp., T%,’
and the gel formation temp., Ty, of gels of 6% poly(vinyl alc.).
+15% I + H;PO; were detd., the former by the temp. at which
the gel broke at a given load P and the latter by the temp. at
which the viscosity detd. with a falling sphere did not inerease
over 3 hrs.  Extrapolation of T, vs. P to P = 0O gave the m.p.
of the gel. Theplot of 1/ T vs. the gel conen. was a linear function
from which the energy of a single bond in the system was found
to be 1021 keal./mole. GBJR

5804

Supermolecnlar,_order in chemical fibers_and the increase of
their stability, " I.__Analysis of some rheologicaf factors afféctisg®
the_structure_of_poly(vinyl alcohol) fibers, " A. Ya. Sorokin, L.
S. Ya. Frenkel. Khim. Volokna 1965(3),
2-7(Russ). In wet spinning, there are 3 regions ufter the spin-
neret: (1) the still el jet, (2) the congnlating, visenselistic
fiber, and (2) the congubatal, solid, highly swollen fiber,  Exptl,
fibers were spun from 16.4%, poly(vinyl alc.) (I) in H,O (0.48%,
acctate groups, iotrinsic viscosity 100 ml./g.). The soln. was
heated for 24 hrs. to 95° and Gitered (Schott no. 1). Acetone,
PrOH, iso-PrOH, aq. Na;SO, (400 g./1.), and AcOH wereused as
coagulants. The spinning device allowed the following varia-
tions: uptake 0.5-85 m./min., bath length 100-800 mm., stretch-

= indicate the presence of more than just one type of radical in the

degraded polymers on a matrix of inert solveat. R. H. Albert ing 0-15,000%, bath temp. 0-200°. The spun fibers were tested

stabiliration process is more than a depression of the ad;,
:h;teﬂmnfﬂ%l ol A. P. Mudller
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metric Investigation of poiy{vinyl alcohol) during
ngflgf?pl?ﬁ!rﬁ\luw .\fm-/.uwfki,—".v.n‘ Aw So)\lyL-(u, and C.nﬁngl
Todarski ¢Inst. Syn. Fibers, Lodz_, l’x_;l:\ml)_. Faxfrjnucn‘:
Textiltech, 1{51, 260-72( 10651 Ger).  The intensity af the 1146
era.~} linc in the ir spectoum of isotropic poly(vinyl ale.) filin,
cha’r:lctcrixing the magnitude of the cryst. fraction, was detd. in
the 0-210° temp. range. The intensity ms_rensml with mcrc:]s';
ing temp. unty @ max. was reached at 180° and tnen deerease
to 0 at 205°, The 2nd-order transition was indicated by a dip
in the temp. vs, intensity curve in the 8D-100° area. Rapid (‘-jogl-
fng from 200° tended to stabilize the cryst. fraction, indicated by
the disappearance of the 1146 cm. 1 line.

6351
e od.of.the experimental study of the desorption.olsur-
face agtive substances from diquid_phs cundaries.” K. A.
Kalman o V. Lemonosoy State o, Moseow),  flokl,
Akad. Nunk SSSR 162050 I0AG01065) Russ),  The desorp-

tion from higuid-gas and liquid-figusl bonndares were studiod
by using the lying bubble or drgp invthal.
with the soln, of tic surface-active substined, o
was formed and *he sl was thae <owly replaced by pure sol
vent. The surface teustore swas ueeel, from contaur dimer
of the bubhle. For 0.01°7 ag. Nu ulcate aml pit 1), the surl;}cc
tension increased frown 3808 ergs/erd up to 72.0 ergs‘em.*, which
is close to the value for pure water.  The adsorption and de--
sorption are thus reversible.  However, for poly(viayt ule.)
soln., the surface tension (63.0 t-n;\/cm.'_) l'l’l pn( chnvnge after
replacing the soin. by Hz0 und the adsorption is irreversibic.
K. Dusck

6487

Eftec 0L3SSL iodide_on the_ iodine-poly(yinyl alcoboly
ceﬁi‘%e{x-c‘:hﬁ. L.G. i‘\:bulc?oﬂnd A\efj\. Silkina, P‘B'D“. Aked.
Nauk SSSR 161(5), 1096-7(1965) Rass). The absorption spec-
tra in the visible rauge (4U0-700 mu) of the [;-Kl-poly(viny!
alc.) (PVA) system was studied by maintaining the concns. of |
PVA and I, at 0.02 and 1.0Y%, resp., at increasing concns. of
Klof 1.3, 1.5, 1.65, 1.8, 2.0, and 2.6%. The 6 curves obtained
indicated '‘shortwave'’ absorption bands at 480 mu, at low iodide
concns., due to a complex compd. of I, and PVA. With increas-
ing iodide conca., the cquil. was shifted to an increase in the
“blue’* (**lungwave'') complex, with absorption bands at 600 mu.
All the curves intersected in the 530-mpu region, indicating an
equil. in this arca of 2 color center forms. Frce 1; is essential to
- “*shortwave’’ complex formation, cotresponding to the 490-mu
band, while the 60U0-mu band is due to the “'blue’’ complex re-
sulting from triiodide formation under conditions wherein an
excess of KI is required for a practically complete binding of Iy
to form the triiodide jon. J. Beller

7128

Differential thermal analysis of polymegs. II.I.‘Dil’{gIgp_l_is_i
thermy n'rTnTytsT_g:q(_lI)ol (giuyl Eicohol)&:rﬁ'lts derivatiFesT
oshiro Nakamura on d¢dTorl
Japan). Kegyo Kagaku Zasshi 68(4), 737-8( 1965) Japan);
—¢f. CA 57, 4839¢, 13984f. The endothermic peak of poly(vinyl
alc.) (I) above 200° becomes larger when a sapoag. agent, such
as H:SO: or NaOH, is present. The exotherm starts around
250°, showing the accelerated decompn. of I by such impurities.
1 with dificrent acetate group contents shows endothermic peaks
at 120, 200-30, and 320-60°, corresponding to evapn. of adsorbed
water, fusion, and pyrolysis, resp. These'pmka are displaced
to higher temps. as the acctate content decreases. This can be
used to est. the acetate content in I.  Formalization of sapond.
I makes the peaks at 220 and 360° disappear and new ones
appear at 150-250 and 445°. Hideaki Chihara

~IwateUarv, Moriokar

©
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Efect of some molecular_structural factors on the.,m:cﬁanicn]
propernes_ of _po!;nliy!  alcohoi;.” TWaichirg suji, Ryozu
Kiawacu, and Tetsuo Tkeda. “Bull. Inst. Chem. Res., K woto
Univ. 42(2-3), 93-104(1964) Eng). Effects of residual acetyvi
content, mol. wt. and its distribution in poly(vinyl alc.) ([ on
some mech. properties of I film or fiber were studied. Some un-
favorable cfleets of the small quantity (less than 0.5 mol. ) of
Ac groups rosidue on the drawability at high temp. and tensile
strengtht of I flm or fiber were observed. The linear relation
between tencile strength of max. stretched film of well fraction~
ated T'and the reciprocal value of the degree of polymerization was
observed, while a linear rclation was not observed with un-
stretched flm or film stretched to some lesser degree. Examg.
the eflect of mol. wt. distribution on the mech. properties of I°
confirmed that tensile properties generally dcereased with
lower no. av. mol. wt. or with increasing inhomogeneity of mol.
wt. distribution even if the saraples had an equal viscosity av.
mol, wt. and were tested at an equal degree of stretching,

Allan E. Sherr
7164
Rheological _properties of concentrated  poly(vinyl_alcohol
softitio! I Rhueologiearproperties of pusn(azedlvéys!em&

K787 Volkova and A. A. Konkin. Khim. Volokna 1965(3),
7-11(Russ); cf. CA 62, 14875¢. Poly(vinyt alc.) (I} with d.p.
1600 was studied in a rotational viscomecter at shear rates of
4.4 X 10! to 4.4 X 107 sec. V., conen. in ;0 ¢ = 35-55%, and
temmp. 60-90°. The log-log flow curves show 2 straight-line
portions: tnc Ist with slope I (Newtonian flow), the 2nd with
slope 1 (nN = non-Newtonian Aow), E.g., for¢ = 50 and 80°,
the niV slope was 4.5. The junction point indicates the crit.
gradient, D.,... where the destruction of supermol. structures and
thus n¥V flow begin (here 270 sec.™). The shear stress r is
lowered during the first ~8 sec. from its max. value to its
stationary value due to thixotropy (e.g. from about 8 to 4 X 10
dynes/cm.?). D, and the n/N slope increase with ¢ (e.g.
D = 170 and 275, slope = 2.3 and 4.5 for 35 and 55%, resp.),
The viscosity increases rapidly with ¢. Dy is slightly raised
with increasing temp.; the slope is not altered. The viscous-flow
activation encrgics are 3.6, 7.97, 9.73, and 11.23 kecal./mole for
¢ = 35, 40, 45, and 50%,, resp.; for ¢ = 40%, they are 6.72 and
2.9 for D = 52.8 and 2430 sec.”, resp. If, instead of H,0,

— mixts. of HiO and ethylenc glycol or HCONMe; are used for

plasticizing, in equiconed. soins., a higher viscosity results at low
D, while at high D, nearly-no difference is found. I plasticized
with ethyleneglycol or glycerol, measured with ¢ = 35%, at 140°,
gave flow curves of the usual form with a steeper s branch.
H;O appears the most efficient plasticizer for I. I. Schurz
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QL _XINYL d

Winehcs ot g paceq ‘rom
digaxboxylic_acids, 1. Kinetics of polymerization of vinyl
N‘N—Jusoﬁu!y[z'lutaumau. G. N. Freidlin and K. A. Sclop

(Branch State lnst, Nitrogen Ind., Scverodonctsk).
Tmolekul. Soedin. 7(6), 10G0—(1965) Russ).

polymerization  of  is0-BusNCO(CH,),CO:CH:CH, (1)

Vysoko-
The kinctics of
was

studicd_in the_presence of (BzO) as catalyst. The dependence

B the polymer yicld with time on Yh¢ motiomer conen. ¥
1 EtOAc in the range of 14204 male

i antt {Bz0), col .
d (00172007 -minke 7l ) was detd. at 59, T}O, and 8()".) lnnﬁe

polymerization of [ {conen.
moles1.), the over 1l o

o ‘tton consts. at 60, 70, and 80°

. itd 01335, -resp. . The .activation ener

ot mole/h.) with (BzO), (0.0385
fere

.y was
3 2 0.2 keal. /inule. fThe rate consts. of transfer to monomer

wese caled. from the mol. wt. of polymers detd. from the char-

~—acteristic viscosity of poly(vi
sapon. of the appropriate
mers studied were in the

formed as a result of alk.
polymers. The mol. wts. of the poly-
range of 42,800 to 58,400. Equations

are derived to show that termination of the kinetic chain occurs

mainly through transfer to monomer. S.
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Determination . of . unperturbed dimensions of polymer molo-~
culea by viscometry of moderately concentrated solutions™CT P~
viuct  (Kuoinkl./Shell-Lub., ~ Amsterdam),  Polymer  7),
J73-84(1965) Eng). It was demonstrated that unperturbed
dimensjons of bigh-mol.-wt. polymer coils can be detd. from
viscosity data of moderately concd. polymer solns. by assuming
that a unilorm total segment d. is attained at the so-called crit.
conen.  The root-mean-sq. end-to-cnd distance is given by
(KRo?)® m 2.84 X 107 (M /e, )V?, where M is the mol. wt. and cer
is the crit. conen. (Re?/AI)V* values from different sources are
shown for polystyrene in PhMe, poly(vinyl alc.) in H,0, poly
.{viny! chloride) in cyclohexanone, poly(a-methylstyrene) inm
PhMe, polyisoprene in m-heptane, and an cthylenc-propylene
copolymer 1o u ¢ mixt. Effecls of poiydicpersity and branching

can be neglected. T. E. Muller
Electron-microscopic method of studying the supermolecular
structure of polymers in golution. V. A. Kurgin, N. F. Bakcev,
S. Kh. Fakirov, bud A. L. Volynskii (M.V. Lomonosov State
Univ., Moscow). Dokl. Akad. Nauk SSSR 162(4), 851-2(1965)
(Russ); of. CA 62, 9248d. With a new method of prepg. satn-
ples for electron-microscopic investigations, the supcnnol. struc-
ture of polymers was studied in soln. As solvents, compds. with
low crit. temps. were used, ¢.g. propanc. Solns. of poly-l-bu-
tene (mol. wt. ~180,000) and atactic polypropylene (inol. wt.
~35,000) in propanc were studied with concns. varying between
0.05 and 3 wt.-%. The new method enables the estn. of the

character of the assocn. of macromols. in soins.

K. W. Gabbert
Cohesive-energy-denaities_of_high polymers._ VI. Cohesive
enérgy deaslities of poly(vinyl esters). D. Mangaraj, S. Patra,
P.C.Roy, and S. K. Bhatnagar (Indian Inst. Technol., Kharag-
pur). Makromol. Chem. 84, 225-9(1U65X Eng); ecf. CA 62,
148415, The soly. parameters (4) of poly(vinyl acctate) (I) and
poly(vinyl propionate) were estd. by their swelling and soln.
viscosity measurements in a series of utkyl acetates and propio-
nates. The soly, paraincter of poly{vinyl propionate) is sinalter
than that of I, indicating that the intermol. forces in a polymer
decrease with ao increase in the bulk of the side group. The
soly. parameters of the polymers are slighty higher than the soly.
paramcters of their structaral equivs., whercas in the case of poly-
acaylates and polymethacrylates the soly. purameters of polymers
are much higher than those of their structural equivs. Although
I and poly(Me acrylate) are close in their chem. structure, the
former bas a lower soly. parameter compared to the latter. The
glass transition temp. of poly(Me acrylate) (273°K.) is lower than
that of 1 (300°K.). If cohesive energy d., flexibility of the back-
bone chain, and bulk of the side group are detg. factors for glass

itions, then the contrary result should have been found.

1. C. Kogon
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Configuration of vinyl polymers from high-resolution nuclear
magnetic resonance spectra. I. Poly(viny! chloride). W. C.
[Tincher (Cherostrand Res. Center, Inc., Durham, N. Car.).
Makromol. Chem. 85, 20-33(1965)(Eng). High-resolution
N.M.R. spectra of samples of the title compd. were obtained.
The methinyl proton spectrum consists of 3 quintets which are
assigned to isotactic, hcterotactic, and syndioiactic triads.
Detns. of the relative nos. of cach triad in several samples show
that the degree of stereoregularity is not affected by changes in
polymerization solvent or ternp. The 100-Mc. spectrum of
poly(a-dcuterovinyl chloride) indicates that the methylene proton
spectrum consists of 2 overlapping triplets from isotactic and
syudiomcl_ic diads. It is possiblc that the methylcne proton
speetrum is complicated by the presence of branching in poly-
(vinyl . chioride). 1. Polypropylene. J[bid. 34—45. High-
resolution N.M.R. spectra of polypropylene, poly(propylene-
3.3,3-d;), and poly(propylene-1,{-d;) were apalyzed. 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 comparison of
caled, methylene proton spectra, assuming differcnt ratios of
isotactic and syndiotactie diads with the observed spectra,
information is obtained obout the tacticity of the polypropylene
samples. IIL,_ Poly(vinyl alcohol), [#id, 46-57. High-resola-
tion N,M.R. spcctra of the'title compd. were analyzed. The
methinyl protor 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(viayl ale.) (I), prepd. by hydrolysis of poly-

(vinyl acctate), is essentially atactic, 1 obtained from poly{vinyl
lert-Bu ether) is dominantly isotactic, and I from poly(vinyl
trifs ) is slightly syndi & w. D.V.

i
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rmination_of the stereochemical _mi
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cut. Kunststofl [nst., Darm-
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stadt, Ger.). Aakromof. Chem. 8BS, 291-G{1965XGer). The s
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cxact detn. of the structure of poly(vinyl alc.) is possible by
H,~-H,-spin uncoupling. Therefore, the '‘sideband technique”™
was used, whereby cmitter und magnetic ficld are modulated.
I'hOH and D;0 were used as solvents.  MeSi (29) was used as
an internal standard for PhOH; cyclohexane (r = 8.57) was
used as an external standard for D;O and converted for MeSi.
Poly(vinyl alc.) {5 mg.) in 100 mg. PhOH at 180° gave the best
results for uncoupling. D20 as solvent gave, in the case of un-
coupling, only a single line for the C-}I resonance (Ramey and
Ficld, CA 62, 92414). Only with PhOH as solvent, was it
possible to resolve the resonance of uncoupled a-protons into 3

" sep. lines. They belong 10 the CH groups of the repeated vinyl

unit (Bovey, ¢t al., CA 59, 7097h).” The resonance of a-protons
in syndiotactie trinds is shifted towards lower ficld intensities to
7 = 5.69, and in isotactic triads towards higher ficld intensities
to r = 5.86. In heterotactic triads, the resvnance is at 7 =

b 5.78. This correlation is made by analogy to poly(vinyl chloride)

Lis-poyrien ;
Yisotactic and syndiotactic linkages a
“quency-with-high accoracy ™™

{B., e al., loc. cit.), since the infucnce of an OH substituent on
the resonance of the CH group is very similar to that of a C!
substituent. The intensity of the 3 signals in case of uncoupling
depends upon the abundance of the types of microstructure in
+—This makes it possible det. the proportion nf
p? the av. length of se-

Judith Eisenbeiss

The _eflect_of nonelectrolytes on nsso_cimiop processes_in,
sofutions oproly(me(hacrylic acid) and po}y\v‘gnyl_alcohol)_._
ETB. D yaksnov L 175, OLlirinienko. and T, F. Efrewov (Lunso-
vet Technol. Inst., Leningrad). Vysokomalekul. Soedin. Z(G).
1016-10(1965) Russ); cf. CA 63, 2840d. Turbidimetric titro.

e of a 1% aq. soln. of poly(vinyl alc.) (I) (mol. wt. 84,000) with

—addn,

1 with_solutions of poly(vinyl_aicohol

g agreater ability to form the “‘blue complex.””

1% aq. poly(methacrylic acid } (11) (raol. wt. 87,000) showed that
in the mixt. haviog the highest absorbance the ratio of I to IT
is 3:7. A higher concns. of the solns. (above 7%), a gel is
formed, the compn. of which is independent of the ratio of the
componcnts and corresponds to the stochi ctric value. The
of nonclectrolytes (MeOH, EtOH, HOCH,CH:0H,
Me;CO, dioxane, and HCONMe,) in very small conens. lowered
the absorbance and therefore the degree of assocn. of the macro-
mols. The mechanism of the assocn. is discussed.
. Ota Hor'c:!k

ectrophotometric _analysis_of _th teraction of _iodine
o i o e’i G. Tebelev.LG. ad
Mikul'skil; E. P. Korchagina, and S. A. Glikman (State Univ.,
Saratov). Vysokomolehul. Soedin. 7(1), 123-8(1965) Russ).
The effect of the concas. of iodize, poly(vinyl alc.) (I}, and starch
on the intensity of the absorption bands in the 600-mu region is
discussed, and a spectrophotometric method is proposed for
characterization of certain properties of I mols. 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 absorptivities on X conca. was studied.
The unleached I samples with a low content of Ac groups have
Absorption curves
for starch and I are different because of different penmetration
of iodine into the 2 materials. Inm starch, the penetration involves
the cavities between the mol. aggregates as well as the contents
of the aggregates, whereas in I only the interaggregate cavities
we involved. 15 references. V. Sychra
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Rotation of molecular groups in_polymers,, O. N. Trapezni-
Ko T T T s s oo e Unio, 20(10), Ser.
Fiz. i Kum. No. 2, 60-7501965(Russ). ‘I'he temp. dependences
of the birefringence of poly(he acrylate) (over the range 3—

CO00°K.) and ot puiy(vinyl acetate) (1) (20-3(%1°K..} were ineas~
nred. The smill tanp. dependence in the former case is as-
cribed to rotational isomcristn inside the ester group.  The ani-
sotropy of the polarizability of the ester group indicates a wansi-
tion of this group from a cis- into ncarly plunar trans-contigura-
tion.  The energy difference for the 2 isomeric states is 600 cal./
mole.  The temp. dependencee in the case of [ s aseribed to the
rotational vibrations of the AcO group. The temps. of max.
dielcc. and mech. losses are compared with the data ol the present
work. | Jehudah Eliassaf

10120

Photosensilive.cesins.— {V, The_sensitizdtion_and-spectral
sensitivity _pf{_photosensiuse—seains. .- Jyong Sup Shim, Hideo
Kato, Tuidushi Yoshinaga, wod Shunichi Kikuehi (Univ, Tokyo).
Kogya Kagaku Zasshs 68,3), 1002-3(1965)( Japan); cf. preceding
abstr. The spectral sensitivities and uv absorption spectra of
the cinnamate cster films of xglyivinyl alg). phthalic aphydride—
b glycerol, and isophthalic acid-glycerol polycondensutes wrre

examd. with and without seositizers. The semsitizers used

were  1,2-benzanthraquinene, p-nitrouniline,  p-nitrodiphenyl,

S-nitroacenaphtbene,  2-chiloro-1,8-phthaloylnapiitialene, and

picramide, and the results were compared with Kodai Photo

Resist and Kodak Octho Resist. The iilins were prepd. by spray-
—ing the soln. of these resins in the mixed solvent of Cellusoive

acetate with trichloroethylenc or acetone oo an Al plate and drying

with an ir lamp. All these resins were photosensitized, and the
farger the sensitization effcet, the broader the sensitive range
toward the longer wavclengths. The absorption peak coincides
with the spectral sensitivity max., and the exposure used cured the
resins. The best sensitizers were 5-nitroaccaaphthene for the

poly(vinyl alc.) apd the phthalic palycondensate esters and 2,6-

dichloro-4-nitroaniline for the isophthalic polycondensate ester.

The spectral sensitivity of the furfural-acctone poiycondensate

was examd.; the photusensitization was small. Cuo the basis of
— these spectral sensitivities a convenlional method of sensitivity

representation was proposed. Y. The photocuring reaction of
photosensitive polycondensates. Jyong Sup Shim, Tadashi

Yoshinaga, and Shimichi Kikuchi (Univ. Tokyo). {bid. 1009-12

(1965)( Japan). The mechanism of photocuring reaction was

studied by examg. the ir spectra belore and after the exposure
3 of phthalic amhydride-glycerol and isophthalic acid-glycerol

polycondensate cinnamate esters and furfural-acetone poly-
condensate, with and without sensitizers. The sensitizers used
were S-nitroacenaphthene for the phthalic, 2,6-dichloro-4
nitroaniline for the isophthalie and 1,2-benzanthraquinone for
—the furfural resins. The absorption bands of cinnamoyl group
at 1639 and 983 cru. ™ for the cinnamate esters aad of furfuryli-
dene group at 1608 and 972 cm. 7! ia the ir spectra were decreased
or disappeared with extended exposure times, and the uv absorp-
lion spectra agree with the caled. values, The curing is due to
the intermol. cross-linking by the cleavage of the C:C bonds in
6 the cinnamoyl or the Inrfurylidene groups. VI. Application of
ph itive polycond engraving. Jyoag Sup Shim,
Takahiro Tsunoda, snd Shipichi Kikuchi (Uaiv. Tokyo).
1bid. 1012-16(1955) {apan). The resolving powers, couven-
tional sensitivitics, ind reagent stabilities were examd. in rela-
tion to the applicability in engraviog of phthalic anhydride—
~— glycerol and isophthalic acid-glycerol polycondensate cinnamate
esters and furfural-acctone poly d te, S-nitr theae,
2,6-dichloro-4-nitroaniline, and 1,2-benzanthraquinone, resp.,
being used as sensitizers, and compared with Kodak Photo

Resist. The resolving powers before and after the corrosive
! treatment with HNO, and the sensitivities of these resins sprayed

on Zn plate ingrease with the degree of polymerization of these

resins and the duration of exposure, and they are comparable
with or sometimes better than the Kodak materials; the stabili-
ties of these resin films against HNO; and FeCh soln. are also
comparable. These resins may be applicable as practical en-
— graving resists complying with their characteristics.
T. Okano
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Turbidimetric, titration __method _for determining _solubility
djstributians.of polymers. S Beatlic (Shetl (il Co., Tor-
rance. Calif.). J. Pulymer Sei., PLA A2) y gl
ﬁbfdfmc'fnc'm.'ﬂ"n quIck. anr et

. wi. distributtans of polypers. 1113 A 9
ol derg el wesgistriBulions, Thit sl alw depends upon
soly. differences.  [n the gonseral procedure the turbidity of a dib
polymer soln. is measured as it is titruted with a precipitant
Initially, the higher-mol.-wt. species ppt., but with increasing
amt. of precipitant added, the lowcr-mal.-wt. specics ppt. anc
the turbidity increases. The turbidity is assumed propurtiona
to the conen. of the pptd. polymer. This then allows calen. o
the wt. distribution of solys. of the polymer. Common ditlicubs
ties of this procedure, such as the itnportance of relative ree
fractive indices and the effcet of particle size on the turbidity
rcadings. are discussed. The turbidimetric titrn. method catf
also give mol. wt. distribution data provided that the relation
between soly. and mal. wt. is known. The relation between
turbidity and particle size is given by the Mic cquations rather
than Rayleigh’slaw, Since conens. are quite dil. (€.g., <0.05%5),
secondary scattering is ignored.  Turbidity is almost independ-
ent of the degree of swelling of the particles even though their
size is changerd with swelling.  Also, turbidity is approx. inde-
pendent of purticle size in the region of the max. turbidity value.
Turbidity meusurcments were made until after this max. value
was reachied and the turbidity started to decrcase. This decrease
was a particle size effect and was not due to sedimentation,
Exptl., a series of pptns. was made using different vol. fractions
of precipitant. The concn. of pptd. polymer can be detd. and
plotted as a function of vol. fraction of precipitant. This gives
the soly. distribution curve. Using the muthod of max. tur-
bidity measurements results in abs. soly. values. However,
broad particle size distributions require a more complicated
treatment than-does a narrow particle size distribution. Expta.
were performed using polystyrene in order to test the theory.
A medified recording spectrophotometer was uscd along with a
special turbidity ccll.  Approx, 30 ml. of soln. at 0.01%, concn.
was used for cach sample, McCOEt was the solvent while iso-
PrOH was the precipitant. Expt. findings agrced with the
theory. The accuracy of this abs. method for turbidimetrie
titrns. was confirmed by using conventional fractionation

techniques. Addnl. verification of the theory comes from the
fact that use of different wavelengths gave aklnost identical
results and also that the mixing conditions had little influence en
the max. turbidity., Many of the usual precantions fof &

turbidimetric titr. are not necessary with this method.
J. J. Krackeler
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Measurements_of_light_scattering_and_yiscosity _ducin g
degtadation_ of palymers_in_solution_by ¥Co y-rays. Voushilo
lkada and Wolfram Schnabél "(Huhn Mcitner Inst’, Berlim),
Makromol. Chem. 86, 20-32(1965)Ger). Polymers that had
been y-irradiated in solns. below the crit. conen. were studied for
light scattering and viscosity. It could thus be dvduced whether
the polymers undergo intramol. eross.linking in dil. soins. or
are predominantly degraded in the main chain. In all the cases
investigated, degradation was ohserved. Poly(vinylpyrroli-
dinone) showed practically no branching after irradiation below

the crit. conen.; above this conen., branching increased with
dose. Poly(vinyl acetate) degraded in dil. acctone soln. Poly-
styrene and poly(dimethylsiloxane) degraded in CiH¢ at low
concns. The results are discussed with respect to Henglein™s
theory (CA 54, 5213b; Schnabel and H., CA 55, 20919g) con-
@ cerning degradation and cross-linking of polymers in org. sok
vents. Paul J. de Meestex



16484
Determination af head-to-he.d arrangement_in_poly: vinyl
aleTRelTThanClion— Ko Fori Tau Thiig Hiun 7010, 558

(PGS ChY. “Lhe -toshiad arrangement in poly(vinyl ale.)
is detcd. by using verre nait tead of Hity. RCIT
Solvation of inacroranlecules in binary solvents. III. Num-
“~ ber of adsorbed moleciies on polystyrene in methyi ethyl ketone—
CH, solvent mixture. I{, Lunge (Deut. Kunststoff Inst.,
Darnustady, Gur.). Makearnad. Chem, 86, 192-9(1965) Ger);
cf. o 62, 11SH e, The no. of the sotvent tols. in the adsorp-
tion luyer of one runouer unit of paystyreae (1) we the mixend
sulvent Cotli-MeCOLT were detd, as a funetion of the temp. and
the compn. of the solvent by ustng hight scattering and density
measurcinenls describead previonsiy o 62, RE35k). The no.
of adaorbed nols. ar 20-70% did ¢ on the temp. at all
.compns. uf the solvent, meiludiong | where e sol-
vent consists only of one castipunent .
= preferentially.  The no. of the wisor
unit of I in pure MeCOEL wis 4.7 = 0.3 x5 ¢
0.4 in pure CH,, which 13 known froi carlur measuses
62, 148ilc). B. K. Mukaf

10t

of Cgillzare adorbed
ane iphnuiger
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Viscoclastic, ropem'es_of_‘poly(.\_'inyl-nce,!mes)_,,lll. Me:
chanical loss ifﬁg'molecu!:u welght distribution, Vasuji Oyanugl
aff Johin™ D, Fery {(Univ. of Wisconsif, Madison),  IMec.
Intern. Congr. Rheol., 4th, Providence 1963, Pt. 2, 191-503( Pub.
1905} Eng); cf. CA 60, 679¢. The mech. loss tangent (tan 8)
was measured for 4 fractions of poly(vinyl acetate) and 24 binary
blends of fractious, at frequencies between (.08 und 3 eycles/sec.
and various temps., in the region where tun 8 passes through a
min. For cach [raction and blend, the temp. dependence was
described by the method of reduced variables, with shift factors
refated to the free val. and hence the no.av. ol wit. (M) asin
previous creep studics ou sitnilar samples.  For the fractions and
the blends in which both mol. wits. cxceeded the crit. value for
entanglemcnt coupling (AL,), the magaitde of tan & at iti min.
was expressed by the linear refation log tau 4., = 3.63-0.80 [og
M., whose siopc agrecs with tie theory of Marvin, For the
blends in which only 1 mol. wt. excecded M., tan 8. was smualler
than would be predicted by this relation and it could not be ex-
pressed by any simple cmpirical equation invelving mol. wt.
averages. I blends of 2 components with mol. wts. exceeding
M., the frequency location of the min. shifted down with increas-
ing proportion of the component of higher mol. wt. In blends

with 1 component of mol. wt. less than Af, the location’

of the min. was nearly independent of compn. [t appears to be
impossible from loss measurements alene on a single blend to det.
whether components of mol. art. less than 3/, are present.
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Temperature variztion of unpertuched_chsin_ dimension_of
stefTBerular polnringd afcohols) from thern ity measusey
Yivnis in Gluems. Tchiro Sukuada, Akic N and Kym-

SRihatwin (Univ. Kyoto, Japan). Makrymol, Cizm. 37,
1U3- 18( 1968 ng). ‘IMermoelastic measurements weee red
ot on tsotactic (1), syndiotactic (1), and atuctic (1LY poly(vinyl
ales.) s ethylene glycol -Hz mints. as a function of temp, from 20
to D07, “Fhe energy sthed entropy compunents of the retractive
forve and the tnp, varkion of the unpertonbed mcime-sy. el
to-eml distiner (K7 were detd. by thermodymanic analysis of
the stress-temp. exptl. rosults. It was found that dln{K) /o T is
ncg- for all samples and their abs. values are in the order of 1>
III > 11. These results are discussed by considering the effects
of stereosp. configurations on the chain conforination assocd. with
bond rotations. _ i. C. Kogoa .

- am}
,stretching the carmple on the sp. n

.Dolyglyrcnt, poly(Me methacrylate), and poly
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The specific heat of high polymers as a function_of the previoug
stafe. of .the muteriaf. H. Tautz, M. Cluck, G. Tlhrtooan,
L Leuteritz (Deut. Akad. Wiss,, Berlin),  aste Kanict itk
U(1L), 65T-61(1964 X Ger).  The effect was measured of anneal-
ing above the softening temp., of cooling in liguid N, and of
t of poly(vinyl acctate),

ly(viny! chioride), a vinyl acetate-vinyl chioricle copolymer,
ow- and high-pressure polyethyliene. j«.tactic polvpropylene,
aprolactam. |
on amagrpivsus substances;  stretciieg
ition temp. which is related

oling has no effvct
produces a max. near the glass-tra
10 onientation 16 the material. Cowiing decreases the melting
termap. of the polvethizleaes and ir scs that of polypropylenc.
The enthalny zain between room temp. and 180° is smaller for
the treated samples than for the unnealed ones.
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Srengiuzal_Sigeosity of palymer solutio, Franz Patar and .
Gatllrici Hﬁ'{’nﬁ'ﬁﬁ'mﬁﬁ# Ger.). Makronnd,

Chem. 87, 5-20(1965)(Ger).  Non-Newtontaun How of sol af

polyisobutylene, poly(vinyl acctate), polyvethiyleue glycol, and

polyisoprene were studicd in relation to mal. wt., conen., temp.,

and solvent.  The increase of viscosity was caused by pelymer
associates-solvent interactions, which werce dependent an the fute

of shearing stress. Millard Maicnthal

‘The effect_of particle size and_distortions ,on,lhc‘_x-my_dif,-
fraction patterns of polymers. _R. Bonart, R. Hoscnunn, and
KL. McCullough (Chemstrand Res. Center, Durham, N. Car.),
FPolymer 4, 190-211(1963)(Eng). The theory of the paracrystal
developed by Hosemann {C4 45. 4131g) is 1sed for the develop-
ment of a general metbod by which the effccts of short-range
dnsp!ac@e_n( distortions, long-range, liquidlike distortions,
and particle size onm the diffraction diagrams are sepd. and
analyzed, The application of the method to palymer systemns
requires that 22 orders of interference De obscrved. An
amorphous phase, if present, contributes to the diffuse pack-
fround and must be comsidered, A further regnirement is
that the particle size be reasonably large. From (2 1964(49),
Abstr. No. 912, M. G, Moore

.X-ra{__'diﬂmcdon__mgu;gd_,!ur_demrmininz_m';,pegxec.d
aystallinity of polymers.. M. A. Martynov and K. A. Vyleg-
thaving,~ Plasticheskie Massy 1965(8), 50-3(Russ). Existing
r-ray methods for detg. the degree of crystallinity of polymers,.
based on the measurement of integrated intensities, are subject
to many errors. It is more satisfactory to mcasure 2 quantities,
4 and X, proportional to the content of amorpkous and cryst.
pol.ymu, resp., and to find the degree of crystallinity from a
alibration chart. With Cu K4 radiation, 4" for polyethylzne
¥as taken as the difference between the diffracted intensities at
28 = 18° (the backgrolnd walue) and at 19°30°, and K as the
diference between the intensities at 19°30’ and at 2{°24’ (110
tefiection).  For polypropylene, the corresponding values of
2¢ were 10°, 15°03’, and 16°50” (040 plane of the o modifica-
tion). Graphs of X vs. A are linear, as they should be. The
aystallinity values are closer to those from d. measurements
than are those from other x-ray detns. Gordon G. Evans

Phenomenoclogical theory of spherulitic crystallization:

ary and secondary crystallization processes. Fraser P,
Price (Gen. Blee. Res. Tab, Seliencctmbe, N 4 o

de(l\;v"uf{:[ .ll. D), 3079—86((06._5)(Eng). The theory of high-

pels whi:ﬁ;;;}dgvalnpcd mikﬁs into account: (1}a transforma-/
ws the nsnal Avrami kinctics of i i

m;ow(h of spheres, and (2) a stage with decreasedo nucc:;:,:;::lonr:‘ned

r_rxere vol. fruction transforination increases Approx ’as lx;

bl‘lfr(‘eil All the crystn. Is assunred to occur within the sph'emlilm

o 1,c_ amit. of crystallinity at any particular point within (hé‘

mps:ﬁ:u.‘u:pdhceprﬁrluF on}({he Iength of time that the fregion has been

rulite. ence it is shown that the transfo
E:yr;e,'s S0 derived resemble those obtained from actual ;ou?;gz:
[ . . B. Learmonth
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Structure of macgomolecules atJiquid-solid interfaces. F. R.
sarfgnf‘*nﬁ..r_.‘;“ '.—m.n.au‘.?.“,‘l;‘h “F. Rowlind (Velytech,
Iast., Brooklyn, N.Y.). [nd. Eng. Chen. 57(0), 46-52(1965)
{Eng). The adsorption of polymicrs is the primary step in the
formation of all polvuuwric interfacial bonds, such as occur in
org. adhesion, in coatings, in dispersion stabilization (affecting
visensity ), and in biol. membrancs.  All adhesives arc macromol.
iu character and form bridges of multiple van der Waals strength
between adjacent phases.  The function of primers or the ad-

 herence of various puints or coatings can be understood on the
saine hasis, as ean the action of fillers,  The stabilization of a
i jon functions via sulvated protective jackets formed by
adsorbed macromols.  Many biol. structurcs are of composite
nature and contain folded or helical macromols. in contact with
sulid materials (v.g. inorg. constitnents of bone or teeth).  More

8 specific infonmation than is available from adsorption isotherras
was ubtained in 2 types of expts.  In the Ist, the flow rate of
polymer solns. and of corresponding pure solvents through
capillarivs or sintered glass disks was measured.  In the 2nd,
viscositics of crated and une i ions were measured.

Expts. were carricd ont d erized
— poly{vinvl acctate), unfff wr, -1, 200,000, ions of
corn. polvstyrene, mol. ” [e.iA4.000 pae: a2 poly(Me

methaerylate) freed from gel i sept. into 5 fractions, mol. we.
75,0001 460,00, {n the case of palystyrene on a polar surface,
the thickie-s adsorbed rose rapidly to almost the [ree coil value
J at 50,000~100,000 inol. wt, and then declined.  With . polymers
of Me mecthucrylate and vinyl acetate, it eventually rose to
about hall the free coil diam. All data confirmed the view that
the polymers were adsorbed in the form of monolayers of coils,
soruewhat, but not much, denser than in soln., and with di-
mensions perpendicular to the surface which were substantial
—_ lraTc(ions of the free coil diams. 28 references. GRJN
The surfacegension of 2queous solutions_ of poly(vinyl alcohol
esterified bﬁa!_l 3t lsqjﬁ:m'o'eneousjs;;(em};. . 2
HYSwshi,  Chiyoko wakuno, and Takuhike Motoyama (High
Polymer Chem. Ind. Ltd., Osaka, Japan). Yukagaku 14(1),
24G(10965)( Japau). Toly(vinyl ale.) (PVA) was esterified by
g HCO:H, HOAe, and EtCO:H in homogeneous systems contg.
water with HCl as catalyst and the surface tensions of these
esteriied PVA were rucasured. The lowering of the surface
tension with esterified PVA was in the order HCO,H < HOAce <
EtCO;H. It was presumed that the surface chem. properties of
aq. svins, of partially sapond. polyvinyl ester became more
T active with increcase in the hydrophobic properties of the ester
group if the residual ester content and the distribution of ester
groups in a polymer chain were the same.
Relation between parachor and Zismag's critical surface
teasion of polymers. Irenc J. Lec, Wilham M. Muir, and
4 Donald J. Lyman (Stanford Res. Inst,, Mcnlo Park, Calif.).
J. Phys. Chem. 69(9), 3220-2(1965) Eng); of. CA 4%, 41095,
The addivity of parachor for low-energy polymer solids is ex-
pressed as v,® = P(polymer)/ Va(polvmer) = nP(monomer)/
n UV (monomer) = P{monnmerY/ V. fimonamer), where v, is
Fhe sl nee L s wp 8 v sar der,
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opolymers,  Kh. U. Usmanov,
)RS Dl v. Vsokamolrkil. Soedin 7(8),
1310 13(1965) . Aerylonitrile was  radiation-grafted on
polyatyrene, poly(vinyl clloride), ellorinated poly(vinyl chle—
riled aud poly(vinyl alel) (€4 61, 13479¢). cusitics of the
grafted polymiers (as detd. by the hydrostatic method in iso-
— BuO) were different than the additive mean value of deusities
of the polyiner components, showing the structural changes of
the polymens duc to grafting. Q. Elsuer
Dynamic determination of the elasticity modulus of polymers
exposed to y-rays and fast electrons. A. I. Kurilenko, O. F.
Tatarenko, and V. L, Karpov. Vysokoniolekul. Soedin. 7(8),
d 1422-6( 163)( Russ).  The clasticity modulus and shear modulus
of the hardencd eondensation polyiiers and somke thermoplastics
before irradiation and after the action of y-rays of fast clectrons
were detd. by the dynamic methed of free oscillations.  Unsatd.
pulyester type PN-1, poly(Ae methacrylate), and poly(vinyl
__chloride) were irradiated at 25° with ¥Co y-rays at intensities of
S 8500 rads /sce, and doscs of & 15 megarads or with [ast electrons
of cnery 0.3 Mev., at iutensities of 1.5 ncgarads/sec. and doses
of 198 megarads. No reversible changes in the elasticity and
shear modulus were observed. . 1. Brzezinski
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L 4 Transition of external friction to viscous flow in the surface
melting of polymers. G. V. Vinogradoy, V. A. Mustalacy, Yu.
Ya. Podolskdi, and Yu. M. Malinskii (Inst. Petrochem. Synthe-
sis, Moscow). Doki. Akad. Nauk SSSR 163(6), 1419-22(1965)
(Russ). A study of the external Iriction of polymers is an effec-
tive method for detg. changes in the various states of polymers,
such as transitions from the glass-like, high-elastic, aqd plastie
states. The transition [rom a glass-like to a high-clastic state 13
accompanied first by an igcrease, and then by a decreasc of [ric-
tion force (Elkin, Iznos § Trenie Melallov i Plast. Mass, Sb. 1964,
101 pp.). Measurements of external friction were carried out on
a Tr-7 tribometer (friction gage) in a wide temp. range (40—
200°) and in a vacuum of 10~* torr, at const. loads of 10 g.,
and slip rates of 5 X 1072, 107, 10~*, and 1 cm./sec. The results
are presented in the form of friction force ( F)-temp. (4) curves.
The followi cryst. and amorphous plastics were studied:
low-pressure (I) polyethylene (Alkathene 2) and high-pressure
(II) polyethylene (Hostalen GD), I and II with different degrees
of radiation cross-linking, polypropylene, pol e, poly(oxy-
methylene), poly(vin and poly(Me methacrylate).
A. Plochocki
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Radiation.cross-linking-of-aylon-66-and-polyiginyl alcohgl).
Bruce S. Bernstein, George Odian, Gyula Orban, and Svbastian
Tirelli (Radiation Applications, Inc., Long [sland City, N.Y.).
J. Polymcr Sci., Pi. A 3(10), 3405-12(1965) Eng). The process
of radiation-induced cross-linking of polymers in the prescnce of

yfunctional monomers, disclosed in an carlier comnmunication
CA 61, 5803k, 9627g), was extended to nylon 66 and to poly-
(vinyl alc.) (I). Nylon. extruded tape was cut into strips ~
2.5 cm. in length, swollen to equil. in vol. mixts. of MeOQl{/H:0/
allyl methacrylate, fushed with N, irradiated by “Co at 0.02-
0.06 megarad/hr., vacuum dried at 120° for 16 hrs., and weighed,
White, flufly, fibrous gel fractions were obtained by immersion o
the irradiated strips in 97-1009, HCOOH. The extn. was con/

_tinued for 8-12 days at room temp. Under these conditions|
similarly treated monomer-frec species had dissolved in less thax
ome day. The primary effect of radiation on nylon 66 was cross-
lisking. The results obtained upon varying the solvent/mono-
mer compn. and upon conducting control expts. using straight
imadiation of the polymer either in N or in MeOH /H,0 mixts.
in the ab of polyf jonal suggest that MeOH/-
monoraer mixts. reduce the radiation dose required for gelation,
while H,O aids in increasiug the total gel fraction. [Increases in
the radiation dose, as well as increases of the monomer content in
the initial system, caused a corresponding increase in the extent’
of gelation. I films were cast from 7% aq. solns., immersed in
MeOH/H,O/allyl methacrylate solns., irradiated by ®Co at
0.04 megarad /hr., washed with cold H:O, dried, and weighed.
Gel fractions were detd. by extn. for 4 days either in refluxing
Hi0 or in triethylenetetramine at room temp. Results obtained
by varying the solvent/monomer compn. at const. radiation dose
showed that HyO markedly affects the amt. of monomer in-
corporated into the polymer. The monomer consumption also
increased with increasing radiation doses; however, very rapid
toss-linking was observed even at low doses, e.g. 75% gel was
obtained after only 4-5 megarads of radiation. In the absence
of monomer under otherwise equal conditions, no gel formed.
The mechanism of *Co radiation-polyf ional T Cross-
hoking is interpreted as occwrring via radiation-induced radical
formation on the polymer backbone, followed by radical intcrac-
tion to form a three-dimensional network. G. W. Scherf
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Pyrolysis_and_oxidation, of_plastics. B. Kaesche-Kfischer

{Bundesanstalt” Materialpruefung, Berlin).  Chem.-Ingr.-Tech.
37(9), 944-51(1965XGer). Auto-ignition of plastics is a prob-
_lem in fire-prevention research. The possible mechanisms of
pyrolytic decompn. and oxidn. %, polyacryloni-
trile, and polypropylene are treated. ugrzportqd
for th imetric and diff ial thermal analysis expts. ip
mmnOmmmmm.gltmps. 5500°.
Kammermeyer
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. Hgh-resolution nuclear_ magnetic resonance analysis of ving}

acetate coparymery. Marun W Dictrich 3nd Robert TRl
_m—r}—'ﬁ Louis. Mo.).  dAwal. Cheni, 3ot 11, 20747
(TG Eng). 1 1. speetra of the title copolyuicrs were
measred on Rk 20wt /val, solns. in CCL by using a Varan
HR-G0 spectrometer.  Reference standards of copolymers of
kuown compn, were preped. as latex cmulvons, cast on glas,
wllowed te ey, and diswdved w CClL. - Charactenistic peaks [ar
dibutyt fumarate (D dibuty) maleate (11, dioctyl maleate (1D,
and Pcthylhesyl acryiate (IV) o the presence of vinyl acetate
mer were identified and calibrution curves of
relative peak heights of monomer and copolymer peaks were
prepd.  From these curves, the anale 7 compn. of sanples

was detd, with a chimed accaracy of 2 mole “7 abs. N.AMR.

o>
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. Properties and_structute _of poly(vinyl alcohol).

Woyclak (Uwiv. I(-l.n.r}\jn. | GIEVITAN ;.L;n:{_\' NAUE ™ T miw. Posz-
maniu, Mat., Fie., Chem. No. 0. $4-53(1062); cf, CA 56, 1506644,
Aq. (6%) solns, of poly{vinyl ade. dwere i tionated by sediinen-
tation in cylinders 40 cin. high.  Alter 20 days, sumples of
the solns, were taken from the top und the battom Luyers, Ky
was ndded, and transparency studied with the aid of a Pulfrich
calotimicter by using a filter of Ay = 533 ma. The aint. of
aldehyde groups in lhe samngples was detd, by the Willstatier
and Schudel methnd (CA 13, 406).  The traneparency of the
solns. was higher and the amt, of T adsorbed lower in samiptes
taken fromn the bottom layer, Thus. the end aldchiyde groups in
particles ol poly(vinyl ale.) in the bottom layer are more sius-
ceptihle to reaction with oxidizing substances, probubly heci
the polymer chains are nore struight there. None of these
differences were observed for solns. hicated on u stean bath be-
fore sedimentation. lrena Kioczke
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nical propegties of poly(vinyl alcohol)
on (15 £X085 tng. N doyatey and B, L Aikhodzhaey st
T’-‘ﬂymur Chem., Acad. Sci. Uzbek S.S.R., Tashkent),  Vyso-
= komnleknl, Sordin,, Khkim, Svowstea @ Modifitatsiya Polimerov,
Sh. States 1904, 118-21; cfs C/1 59, 141224, The dependence of
the meeh. propertics of poly(vinyl ale.} (1) on cross-linking in-
ticed by %Cly in PhMe solns, at 110° was studied.  Graphs of
the breaking stress ps. clongation at 25° for samples contg. 0,
¢ 1. 47,70 17.3, and 2687 S anel graphs of elongation, resid-
aking stress at 20 -250° and of the elastic-
5 ps. the @t of combined § showed that cross-
linking of I increased the breaking stress and the elasticity
nuxlulus while the elongation deercased, esp. at ligher temps.
The mech. propertics are due to the cross-links and to the eryst.
—areias of . Ruentgenograns showed that 1 with 16-20%, com-
bincd S, substituting practicaily all Ok groups, was fully amor-
phous. In such samples, the mech. properties depended only
oit the degree o cross-linking. M. Kaifus
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Polaropraphy in the determination of the mol‘eculgrvggi%_m_q(
poly(sinyl '{TGTT-V"D Beanply rand TR Saliichuk L.
[ ST SeThtillators and liighly Purificd Materials, K
kov). Dokl. Akad. Nauk SSSR 158(8), 1390--2(19(4)}Russ).
The eflect of the mol. wt. of poly(vinyl alc.) on tire lowering of the
polarographic max. of the 2nd order on the Cu wave was in-
vestigated in 1M KCl solns, The extent of inhibition of the max.
height decreased lincarly when the mol. wt. increased in the range
5000-10°. When a inixt, of 2 cqual fractions of mol. wts. M, and
M, werc polarographed, the actual mol. wt. observed was (M,
+ AM,)/2. The accuracy was +4%,. From the calibeation
curve obtained, the miol. wt. of unknown [ractions was detd.
The ieight of the max. of the Ist order was almnost independent
of the mol. wt. of poly(vinyl alc.). G. Thirot
Solvation of macromolecules in binary solvents. I. A
hod for d iog the ber of soivated molecules. H.
Lange (Deut. Kunststoff Inst., Darmstadt). Kolloid Z. 199
(2), 128-35(10G4). The mol. wt. of polystyrene in mixts, of n-
d dod: h and CeH, detd. by light scat- -
‘tesing was compared with the no. of solveut mols. in the adsorp-

Dependence of the mecha
linki

tion layers of the macromols. If a = lim dx,/de, where x is the
c—
maole fraction of the solvent component preferentially solvating
the macromols. ¢ is the wi. concn. of the niacromol, sub-
stance, then o = |V xird/ MIN®/x) = (N /x)}, where Vi
is the mut. vol. of the solvent mixt., x; is the mole fraction of the
other salvent compoucent, Al is the true mol. wt. of the palyuer,
el the N* terms are the no. of golvate mols. in the adsorption
layers of a macromol. By upproxn., the no. of Cills mols. in the
adsorption layer of one polystyrene monomer unit at 20-70° was

A1 04 Thomas A. Wilson
4641
Theunal _ behavior. of, poly(vioyl. _alcobol). .cryatalii 5. 1.
sion.  Kan Shirakushi, Kb Phikanwi, and

[hennnl ex i ;
KetZo Khynsaka Thokyo lust. Kaguku 21
L (234), DBN-93( 1964).  The thermal dimensiooal cf nges of |“'.Iy'
(vinyl alc.) (I) crystallites were studiced by x-rny dilfeaction
method from room temp. to ~200°. The crystallites cxpand
anisotropicutly with the increasc in temp . the expansion coefl.
in the direction of the a axis is much larger than that of the ¢
axis, and that of the & axis {mol. dircction) is somewhat neg, at
higher teinp.  The therinal expansion cocfl. of the 'cryslulhlcs
changes discontinuously at ~120°. ‘This characteristic temp.
corresponds to the 2nd-order transition point of I crystailites.
Since the temp. cocfl. of # (angle between the a and c'mus) is
neg., | crystallites may approach orthorhombic with the
increase in temip. Eiichi Wada

7883

Tacticity_of poly(vi cctate) by NMR. Kermit C. Ramey
=nd’ Nal\\i?x‘ E,'I-x\%((?‘%k:‘é“ﬁf)(lel\ni(|z Co., Clenalden, Pa.).
J. Polymier Sci. Pt. B. 3(1), 60-72(1965)( Eng). N.M.R.studics
were made on poly(vinyl acetate) and its derivs,  The resonance
at 100 Me./sec. of the a proton decoupled from the g protons
shows 3 components with the same reiative arcas as that of thed
Mc componcents.  The undecoupled spectrum of poly{vinyli ace-
tate) in CHiCly cousists of the a proton and the Me and 8 proton
resonances. The decoupled a proton resonance shows com-
ponents at v = 5.03, 5.07, and 5.10. The 8 proton resm_mnce'
decoupled.from the a proton shows only a singlet.  A.A. Hiltz.

7923

Light stabilization of polyamides by graft copolymerization.
NP Coip, N T RKUlk, AL K7 Raehat, untr- 1= 1 € ttervopn-
tsova. Khim. Prom., Inform. Nauk.-Tekhn. Zb. 1964(4), 9-10
(Ukrain). Irradiation with uv light deereases the strength of
polyainide fibers.  When Kapron (1), or I graft-copolymerized
with 65} or 129 polyacrylonitrile or 27 poly(viuy! acetate), were
irradiated for 100 hrs. with 365 xm uv light, their strength de-
creased by 18, 12, 9, and 8%, resp. Irradliation of I or I-copoly
merized fibers for 40 irs. with uv light of 320 um decreased their
strength by 56 and 40%, resp. Gralt copolymerization made
po!x:midrs light-stable by blocking their amide bonds. BMJW
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Graft copolymerization of styrene onto pgly(vinyl nlmhnlz fihera
impregnated with catalysts.  lebito Sdacube ane asteyanhy
Sekaguehi (Vnive Kyoto, Jupnd, Semi-i Gakkachd 2008), 518~
S UMY Japan). Ualeeded sond heat-treateed (at 180 or 225°)
paty(vinylale.) (1Y Abcrs, impreguated with selus. (1 g./g. of fiber)
of viions catalysts, were buated withostyrene (1.8 €. /z. of fiber)
in sealed tubes for graft copolyiucrization.  When K;5,0y or,
ANH RSO, were usail as calulysts, the gralting gencrally pro-
cecded simoothly, and grafting ellicicncies of ~M7L wure ob-
tained,  The grafting eibaenewes were uffected oy slighitly by
catalyst conons, (108 3900, salvents (H,0, 13:85 1,0 -NcOIR,
30:70 HLO AMeCO) ol the unpregoating solns., amd heating
lemps. With B0, as eatalysts, grafting ellicicncies were ;,\lur-
alty lower than with persoifates, but eilicicucies of ~807,,
obtyned under fav ¢ wms. The gralting clficicuvics
increased with i st conens., heating temps.,
awd iucreasing () contents of the nnprcguumh salns,  With
arndiisohotyror We amnl Bz,04. grafting did not provecd as
sioothly as with persulfates; the elliciencies were only ~5657%
cven under favorable comlitions, and they were affected cun-
sifcrably by catalyst concns. and heating temps.  The grafting
was aflceted anly stightly by previous heat treatinent of the fiber
when the ELO conlents of the impregnating solns. were high, but
considerably affecta] when the H,O conteats were lower, [ an-
other series of expts., dry | fibers hinpregnated with catalysts
were heated with styrene-MeOll mixts, for grafting. The re-
action procecded as smoothly as with fihers flupregnated with
cataly=t solns. ting ook place only slightly when dry Abers
were heated with pure styrene. Graft puty merization of styrene
in emulsion onto I hhers was also mvungulul tHigh-¢fMicicncy
grifting could he nbtained by using 29 pulyethyleue glyeol niey!
cther as un emulsifier.  The grafting behuvior of the I-styrene
system was genersily stnilar to that of the cellulose-styrene sys-
tesn, with soine sisall differences.  From Polymer Rept. 1964(77),
32-3. TCI'M

8475

Measuremen i i er'rivg_s_g,(_s,uhsjmus hy the
mﬁc<( ol a s Lil&.:.m..m; epUT T
Ezlitk (Polytech. Insl , Kharkov). Pribory ¢ lvkkn. Eksperim.
9(5), 187-90(19G4) Russ). The app. and mcthod of the st tion-

‘ary probe are described for studics of diclec. propertices of
solids and liquids, which nake it passible to follow continuously
changes iu the temp. dependence of diciec. propertics of sub-
stances. The paramcters are recorded antomatically in a wide

«me» FYRS .« acpendence of tan 3 are
prm\ ntled, realizing mol. (rausl’ormnhnns of acctophenone and
IL‘,_LLUMLM_Q) . The curves are obtainetdt at a frequency of
1 cycles/sec. lhc app. may also serve for the investigation
of the influence of monachromatic light on diclec. propertics of
substances. J. Hejduk
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" Structure of polybutadiene mlred onlq.r.r.llu]os&.ﬂt.uqu(vml
lccﬁo” Teliro Sukuradi, Toshio Ok, aid Ayako Torikai,
Nippon” Hushasen Kobunshi RKenmkyw Ryokar Nempo 4. Ky ih

(18962} Japan). ‘The struetures of polybuticdiene (1) and ot 1
fral(rd ontu celtulose or poly(vinyl ale.) were detd. by ir nalysis,
polymerized by y-irradiation did not cuntain the cis-1,4 striuc-
. ture, and the ratio of the trans-1,4 structure to the vinyl strie-
ture was ~4.  In the case of I grafted onto eeliufose by a mutwd
irradiation, the cis-1,4 structure could not be found cither.  The
yaiue of the trans-1,4/vinyl ratio was (. 5-2 for this expt, The
amt. of vinyl structure increased with increasing purcent gralt,
Thevaluc of trans-1,4/vinvl was ~2 in the case of I gralted onto
poly(vinyi alc.). RCTT

144
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mumm“ﬁo.l_ccwﬁwwmmwm
\4 cthod of sumnnation fractionation. Henryk

nibiski and Hadwa Taran. . Dolinery 007 R), S01-o( 10G:1)( Pol).

" The following mcthedd has bheen de veloped: R-12 test tubes cons
taining pelymer solns. of cqueal conen, are urcpd By adding to
the tubes different amts. of u substance, in which the polymer
does not dissolve, the polymer is divided into 2 {ructions; 8-12
fractions of differcut sizes snd different av. d.p. are thus obtained
. from the coned. phases, and %-12 fractions [ram the dil. phases.

1T the coned. phase is a ppt. the polymer is recuvered by Wﬂ,’shlﬂ‘
awd drying the ppt. The polymer from the dil. phases is gen-
erally rejected.  The fractivas thus obtainad are dricd to const.

wi. and their wt. fructions and intrinsic viscosities |} arc detd.

The av. d.p. Xiscaled. by the equution {y] = 8.33 X 10 sxen,

. N
11926 e

Diflerential lhermaj analysis of polymers. V. O. Gorbacheva
an h oy, PV ASRFERT  Soedin. T(1), 28-12°
(165X Ru<<] /\ llu-rnmgr:mlnc stuly was made of the processes
of heating and cooling poly(cthylene terephthatate) (1), poly-
(vinyl ale.) (ID), polycaproamide (II1), polyacrylonitrile (IV),
poly(tetrafluorocthylene) (V), and polypropylene (V1) under dif-
ferent condlitions of synthesis and processing. Data are given
to show that with the increase of mol. wt. of I (11.500-30,(60)
the region of phase transitions widens, heat of crystn. decreases,
and the initial temp. of the process can be [owercd.  The temp.
raage of trausition of [T into a viscous stuw depends upon the
method of prepn., appareatly assocri. with the degree of sterco-
jegularity of the polymer mnls.  Thermegrams for 1T show
that an increase in mol  we. is accompanivd by a deercase of the
arca of the peak in the melting range of polviner, i.e. by a de-
crease of the amt. of heat needed to destroy the initial structure
of polymer. Independently of the methed of processing IV,
its thermiogram shows a spreadd-out endathennic effeet. On
heating highly oriented fibers of IV, its therinogram shows no
reversible effects, thus indicating that the pelymer is amorphnus,
Heating and cooling V gives a thermogram indicating absorption
and cvolution of heat nwing to mcelting and crystn. of potymer.
Diflering trom other polymers, VI, owing to its stereorcgularity,
crystallizes over a comparatively narrow temp. interval of 3-5°.

S. Kaganoff
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uced graft copolymenznnon to poly(vinyl aleobol).
1 ‘fo pol_y‘(‘nuyl nhnﬁol) fibcrs
10| erhes of Thé graflga~ o
il To HTRasen AT, 3037 7 1“90 ) j1pml
cf. CA 062, 7916e. (-nl(mg nf styrcne, Me ncthacrylate,
— acrylonitrile, and '..-uulhyl -vinylpyridine to poly(vinyl alc.)
fibers by y-ray irrcdintion was carried out and the mech. prop-
ertivs of the grafted fibers were detd.  The fibers used 1 the
cexpts. were: dricd fibers, heat- treated fibers, aud formalhized
fbers,  Regardiess of the monomer used, the case of the grafting
is in the (oHowing order; dricd Rber > heat-treated fiber >
lized fiber.  In same cises, the grafted ibers were further
ted to after-treatinents such as heat treatment or formalira-
When the fibers were grafted with styreoe or Me mceth-
aerylate, they beciune maore thermoplastic amd their \I.nlig re-
coveries amnd heat sctting propertics were improved.  Fibers
— grafted with 2ancthyl- a—vln)lpyruluu showed good dycability
when the degree of gr

ng was >0Un. XL Gm[qune

to du,pulyumyl, a)cohol) Al 5 in. S:yunl:z“}vf'l};mu 50( u;n. at

5 her teniperature wdi, uon 82 srafting

occirs s&/:m- Wuﬂn v\ﬂmmul the presence of water at

>40°. The favorable effect of solvents is far less remarkable

¢ for olhcr org. liquids than fer McOH. The cffect of McOII
seems (o be related to the swelling power, for the degree of swelling

ofs pulytviny! ale.) filmx alse becomes appreciable first at 40°,
When the styrene: McOl ratio is varied, the rate of gralting is
highest at a higher McOF conen. The optimum lcmp for the™

Radiation i
X~ Gralting_o
an “ s0me n

Sikarara T alt

I

gr.ullmg is 7U° at the dose rate of 1.1 X 10* r./hr. and 55° at the
= dose rate of 4.8 X 101 /hr., resp.  From Nud. Sci. /lbslr Japan
3-H). Abstr. No. QU933- 4(1964). TCNK

De(ermimﬁon of laathionine in wool hydrolyzates. P.

Miro and J. Damingucz (Dept. Textil Patravato * Juan
de la Cn(-rv.l . B.uc“hnu, Spain). Bull. Inst. I'extide Framce
K I8(115), Y53-6({ 1964)( Fr). Various methods for detn. of

lanthionine (1) by paper -:hmmn(oyaphy of wool hydrulyzates
were cxaind. With use of a 2:1:1 BuOl{/I\cO(l/H.O wixt.
as a developur, scpn. of I and cystine (I} requires several da
Oxidn. of the hydrolyzate improves scpn., due to greatersd
ferencesin the K. of the 1 allovide and evateir urid (110 fornml -
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§ p.L
Zubov . Oaipoy st U'hys.-Cheru., Moscow). J,
Folymer Sci., I't. A 3(2), 423-3101965)Eng). Supermol.
structures of colloidal sizes were obtained by cooling poly(vioyl
ale.) (1) soln<. in anhyd. HCONMe:. The diam. of these
particles depends on the conen. of soin. and on the teinp. at
which the I solns. are cooled.  The globniar particles formed
are quite stable. They keep their structure after complete
removal of solvent.  The presence of small amts. of H,0 (<155)
causes a redistribution of intermol. and intramol. bonds, as

™~

A shown by a gradual increase of viscosity and transforination of

!

the soin. to a trunsparent thixotropic gel.  Bond redistribution
takes place rapidly upon heatiug the suin. to 190°.  The struc-
ture formation in I solns. has a great influcnce on the niech. and
adhesion properties of I Alms. Filros prepd. from globulue [
solns. obtained by acetalation with succiualdehyde show better

13328

2 Statisticat  anal

applied_to film e :lopinent: _grafted
polyT¥TRy T alcohu dﬂu."' Soloblc N Tan 1. Doulz
; T Y 1 il “imford, Coun.).
J. Appl. Polymer Sci. 943}, 1AS-1I0G( 163 A statisti-
catly designed expt. was used to predict the nnhawa properticd
and conditions fur fotnation of a water-sol. Gty Fhe film sad
made from an K& p-liydrolyzed Tow-miof-wt, poly(vinyl alc.)
(1) (PYA-L) to which paly(Et acrylate) was gratted by the Ce
ion techpique of Bino and Kaizerman (A 5S4, 104ie).  An

HIQ N

— BHC5-hydrolyzed high-mol.-wt. {(PVA-H) was blended with the

£raft in order to imcrease the tensile strengeh,  The exptl. desicn
included 5 dilferent leveds of Ce ion conen., of Cl;: CHCO:kt,
and of PVA-H. The propertics tested were tensile strengtin,
tab tecar strength, Elmendorf tear strength, % clongauon et
break, modulus, rupture thne in water, and sola. time in water.

¢ The exptl. responses were submiitted to statistical analysis and a

digital computer was nsed to hit approx. functions (2nd degree
polyuomials) to the data by the incthod of least sgs.  When the
quadratic coinponcents could not be reliably esud., lincar approxi-
mations werc used.  Contour surfaces were drawn for cach of the
responscs with the 3 exptl, variables as coordinates. From the
results, 6 s were designed which were predicted to have over-
all good propertics. These were prepd. and cast both by hand
and on a heated druai.  Generally, goud agreeraent was obtained
betwcen predicted and observed values and between hand- and
drum-cast samples, Thus, stalistical anzalysis permitted, with

& o min. no. of expts., the establishment of reliable estimates of

interaction of the variables in prepa. of the film, from which a
film suitable for com. use could be designed.  R. H. Locppert
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Properties of graft ;?jgmw\mw?;gc%hw with vinyl
ac e ‘u;rx‘gkg. Setkon Rea (e )-nu‘-',—i-.p.un.
TR NI fon” Kagaknseni Kenkynshe Koenshie 18, 1 R
(1U61)( Juapan).  Gralt copoty
(vinyl ale.) with vinyl acctute m Mo acrylate were
by emulsion polymerization in aq. soln. with KiS:0s as catalyst
or with irradistion.  The swelling betavior i one i de-
swellin
weasuning the dimensions of and the siresses u the filins
a Junction of the degree of grafting and of acet
The ratio of the film dimensions in acctone and i water ndi-
ciuted that the swelling is nearly reversible. Vs wa
firmed by the ncxsurement of the clinge of the stresses in the
filin dunng swelling.  The stress in the film s v ly propor-
tivnal to the water content of the swelling medivm, and has 2
nearly lingar refation with the square root of the time afier the
immersion of the film into the mudium. The diffusion of ace-
tonc and water into the graft copolyiner filins wus discussed,
Graft copolymers of highly acetylated poly(vinyl aic.) hecome
onalescent upon swelling. T Okano

-

of poly(vinyl acetate) and of BtOAc.

14825

Interference refracrometry of porymer solutions. E. Elbing
and ‘AL G. Parts (Unty Svdivey T A atvauial “Chem. B2, 2706
(1965X Eng).  The specific # incraincnts of polystyrene, poly-
{vinyl chloride), poly(viny! acetate). and polyacryknritrile in
PhMc, MeyCO. and HCONMe polymer-solvent systuins were
measured by an interference refrictumeter. The technigae
deseribed permits rapid and precise evaluation of dn/de and
climinates the ciifficuities normally associated with interfer s
metric measureinents in ory. solvents., Peter Mireel Barna

Nucfcar maguetic resonance apectra of poly(methyl methacryl-
ate) in solutiou. 1I. The calibration of the infrared absorpiion
method aod some applications to study of the polymerization
mechanism. Yoshinari Kato, Haruaki Walunabe, and Atsuo
Nishioka (Elec. Commun. Lab., Tokyow). Bull. Chem. Nor.
Jopan I7(12). 1762-(1¥64 ) Eng); of. CA 62, 412Ks.  Sterco-
regulanity Dicasurcments were made and o statistical mcthod
applied to an investigation of anionic polymenzation of Me
mcthacrylate. Two types of catalysts were used: RJMylir,
with R = Et, n-Bu, n-Pr, n-Am, n-heptyl, and Ph; and R,Mg,
with R = Et, n-Bu. iso-I'r, 1s0-0u, Ph, and cyclohexyt.  The
polymerization (emperaturcs were —78° to 150°. The pro-
portions of syadintactic and isotactic triads were determined by
use of 2 pairs of bands in the ir speetr of polymer Alms: 1063
and 1393 a7 for S trads and 749 aod 757 cn. 7! for [ triads.
The infrured method was calibrated with mixts. of 2 polymers
of known stereochem. compositivns iand the calibration was
verified by the N.M.R. methad desenibed 1na Yant | (Joe. cit).
An extension of the Ising model of the linexr chain (ef. Kramers
and Wanuicr, Phys. Rev. 60, 252-62(1941)) and of a treatment
of polymer chains by Mivike und Chujo (CA4 55, 12067d) was
devciopert .and appiied oo taterpretation of the exptl. data.
Polyinenzation with R,Mg catalysts occurs by 2 inechanisins
which yicld both atactic and stercoblock polymer chains, and
sterrochem. configurations of the polymers are rather const.,
regardicss of polyincrization temp. and the identity of R, On
the other hand, polyinerization with KAMgiSr produces more
isotactic polymers, the stercoregularity i< dependent on polymer-
ization temp., and only a single mncchaunisn is invalved.

Raymond C. Ferguson

Propertiea of polymer golutions from the comparison of uv and
ir spectra’of polymers.and their_hydrogenated monomers. 1.
Poly(vinyl acetate-ethyl acetate system. M. F. Mavaki and
ATHTAFTIine(Untv: Baghdad, Traq). = J. Polymer Sci., Pt. B
3(4), 331-7(1965)( Eng). The band of max. uv absorption of
puly{vinylacctate)and of EtOAc shifts towards lower wavelengths
as the concn. of the solutes in dioxane and BMeOH is reduced.
The short range effcct of mol. interactions for poly( vinyl aceiate)
in dioxane and McOH is zero. In CHCL, the absorption peak
shifts tn longer waveiengths for polyvivinyl acetate). The ex-
planution is found in the varying extunt of stabilization of the
excited state of the CO group in the H-bonding and the non-H-
bonding solvent. The absorbance of poly(vinylacctute)is higher
than that of EtOAc in CHCY at the same cnncus. The dif-
ference is less murked in dioxane and it MeOH. There is
little or no differcnce between the CO group vibrations in the ir
I. C. Kogon
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motacatalytic oxidation of poly{winyl alcohoil by henzaphe-
noue,  Yyvos Toewdette g’ Jeam Nt TTanie mar. Thys. Cnun,
Toissd.,  Compt, Rewd, 20007), 195k 2000650 Fr). Parviad exidn,
ef poly(viuyl ale.) by "h:CO in .1 vob./vol. HOA¢ -Hq8) has
been studicd. When photecatalyvzed by uv light, the oxidua.
leadds prumarily to partial conversion of seeombizy OH groups of
the polynier to carbonyl groups, with redn. of the PhCO 1o
benzopinacol (1), The reaction is accomprniul by subseguent
degridstion of the polymncr amd the fornition of terminal COH
groups.  Under the reaction conditions, the CORL groups com-
bine inuncdiately in hictone rings or in intra-moel. hnkages.
15 aresed with 2p0
w2 1IOAC and approx. 3 g- Ph:CO, and the aixt.
wathi uv at 25° under N. The resulting carbony! and CORH
groups were detd. in the oxidized polytner, the cachonyl groups
by rcaction with HyNOH.HCL and the COU mroups by sapon.
with KOH and back-titration with excess alkah (which includes
the lactone formations).  The viscosity of the eenction mixts,
decreises only slightdy rlunng irr ion, no deerease being
apparent in abscuce of PiCO. ht yeilowmg of the soln.
abd ppto. occur durtg the reaction.  The solu. contams the
oxidized polynier, which was sepd. cithier by stabilization and
removal of impunties by extn. with benecne. or hy ropeated pptn.
withl acrtope. The ppt. snusists muniy of 1, Wicn (10 17
parts oxidant/ 104 ' dyiier was drradinted 72 hes. ot grve
5.3 carhonyl an) U ogroaps parts onddized polywmer,
Stmuilarty, (B), 17 parts oxidanty UK rfs palyer, ircadiated 72
hrs. gave 7.5 carbonyl and [1.6 C b groups/ ) parts oxadizg
polymer, and ( C) 18 parts oxsdast, foudnaed &) birs
carbonyl wnd 2.75 COH groupes 1 parts o,
In A and B, the esidized polvener was cntzinet foony the
alfter reraaval of the 1 ppt. from the reaction mist., amd cap-
tained nos. of carbonyl and COH graups,/ 100 mules requinng
amnis. of axidant in excess of the PHCO present. To obviate

the slow fltrativn, in € the oxidized polymor wes potil. dhrectly |

from the reacuuu mixt. with acetnue and purticd by repptn.,
the excess P11 CO and [ dissolving in the acetone.  The polymer
thus obtained had considerably fewer oxidized groups, anlicidting
the effect of atn:. oxidn.  Lactone ring formation is shiwwn by
the very slight decrease in the viscusity of the ovidized polvimer,
and by the absence of free acid given by direct alk. vstimatan of
the oxidizvd pulymmer. The yellow celaration is die to sight
intraznol. dehydration of the carbunyl groups, with forinaton
ol conjugated ethylene double boads. The presence of a large
no. of carbonyl groups s confirined by ir spectroscopy of sampies
of the oxidized polymer dispersed in K Br pellets.  F. Learmonth

Noncompensating _potentiometric _method, for determinasion-
of monomers.™ U.g"BZ"C'l{r\'icll,"’."/\. Balandina, and A. G.
TR~ Zavedsk. Lab. 31(3), 288-00(1965)Russ). The
presence of mionomers changes the physicomech. propertics of
polyiners. A rapid method was developed for dctn. ol mono~
mers based on double-bond titrn. with 0.1¥ Brin AcQH. The
course of titrn. was followed directly by micans of a niternammeter
connected in the potentiometer circuit.  Standard eatawel and
Pt clectrodes were used.  Belore the titrn. the microammeter
light spot was turned down to zero by changing the resistance of
the potentiomnetric wire by 2000-3000 ohims. Ihe cquivalence
point was reached when there was ny civuige in the snicroanimeter
deflection during I min. after addn. of Udrop of Brsoln. The
time required for the detn. was 510 imin. and the momuners wore
titrated in the range 0.1-12 mg. with a relative crror of 10-0.1%.
The procedure is recomended for detn. of following compes.
vinyl aectate (1), vinyl propionate, vinyl butyrate, vinyl stearare,
vinyltoluene, vinylpyridine, styrene, a-methylstyrenc, B-vinyl-
naphthalene, and accnaphthylene. In a 100-ml. calibration
flask contg. 15 mi. EtOH (or 50% AcOH for the detn. of 1), 0.6—
0.8 ml. of the compd. is placed (solid compds. are weighed as such
and the flask filled with EtOH to the mark. Then, 10 ml, of
this soln. is added to 50 ml. of an EtOH-H,0 mixt. (3:2) (or 807%
AcOH in the case of I) and tic soln. is titrated as above. For
detn. of the monomer content in polymers, the weighed samples
are dissolved in 10 ni. of 509, AcOH for the analysis of poly-
viny! acetate) or CsHy or C;HiCly for polystyrenc and poly-
vinyitoluene) and the mixt. titrated alter addn. of aq. EtOH
3:2‘. . ’ R. Svatek

Sirradated
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poly(vinyt chloride}-paly{yin cetql
e raleyiaulgeerate)
S Eng). A cal

Intrared analysis

copolviner. Iy
. Auael, € 37640, D8O

tior curve was constroered Dby correlating the absorption -
tensity rationfh Thabaud | O stretching vibration) to the
7.02 4 band (CI's T a e of somndens T
corresponding vl ot [ h iy
tunal from prior Cirang ve types of abmamtiorinte
were caled.: (A) ahsorl
times the hadl-intensity band width in e 7Y (C) integrated
absorption ntensity (4 = 1/be fog Lo/ Idv, where 1 is wave-
mmber item. ~'); (21 peak heweht in em. times the width of the
bamkl in . at V/;y the peak height; and (F) the wi. of the paper
msade the band contonr. Beth the thin solid-filin inctliod and the
K Br-disk techmgne were nsed, and 19 caisbration curves of the
opolymers were constructed and compared. The curves ob-
caned with types B and Clor Gims were linear and passed theough
the arigin.  Other types of intensity data gave curved lines. No
Jincar rclations were found for samiples prepd. as KBr peliets.
Thus, type A and C inensity diuta are preferred.  Although
samples can be prepd. miickty and casily by the KBr pressed-
disk techniquc. the results fromm the films are more accurate.
* Sevinour M. Kaye
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nee (A4 = Ingia 7a/1), {B) absorbance
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Moleculac weizht af pely(ying! 2leghol). Arnieszka Marciniak-
Favianowa (Univ. FPozman, Toiand;. Zesayvty Nuuk, Unw,

5
Chem. No. 8, 53-46(1964

Dazmonwe, Mat., Fi

)( Pol). The av.

mol. wt. of poly(vinyl ale.) (1) was measured nephiclometneaily
in 0.5-29 aq. soins. and the inttuence of varws inethods of
treatment was detd.  The mo). wi. depemsles] un the conen. of 1

Auring prepn. of the soln, and varied {rom 407,000 Lo 21,000

Ior eonens. of 1.5 &

ol wt, from 625,000 10 L7000,

The mol. wt

Heating for }irr. 2t 110° decreased the
depends on

the rate of conling and i Silerent {n- colns. of different concn,
Fractionztion by faans andvas gave fractions of met. we. from

E

: Cemtrifugmg a
mot.

TUG,000 Lo 214,000, byt graviadionai fractionation was misuceess-
f: 3 F3,000 r.pm. for 1 brs. deercased the
wi. fronn U700 to 74000, Companison of uephelometric

data with viscometnie duta inplies the existeuce of agrregutes
of snacromols., derectable only by optical methads for aol.-wt.

tietn. irena Kiogzko

16430

i airahal) (P V A2 derived [connihe po-
IV The clfect of the
VAL and FVA.

Progerties of polv v
Iymmﬁﬂf' 3
POTTTITTIZaTi00 S61 = in the propeiiies of

Tl Masiint Tonai. Sei-i GakuihT 1801,
FIEI0C 1962 Japan CA 57, 1106f. The clfect of the
polymerization salvents at 20° in the presence of tri-n-butyiboron
catalyst ou the propertics of P.V.AL was studivd.  McOHL was
the best solvent. The degree of swelling of the PLV.AL filin, the T
adsorption, the rate of pptn. i dimethylsulfoxide-water system,
and the boiting istance of the heat-trenled fiher were af-
feeted by the ion sulvents. Suel promegena de
pend on which-affects- ¢he pofyer structure in'the
gropagation reaction. ) RCTT

o
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The LET-dependence_ of_the_radiation, reaction_of. poly{viny}
acetate) in solution.” Tolgar IHecke! (Fladm-Meituee-tnst. Kern-
forch., Berhn), 2.8 At Ewergy Comom. NP-12303, 28 pp.
(1061).  The strong ctfects of hinear energy transfer (LIET) on
the bchavmr of paly{vinyl acctate) in sola. (at concns. of 15 and
19 wt. %) under the influence of i mm/mg radiation are described.
The solvent was a mixt. of T8.6 wt, &, trimethyl ester of H,BO,
and 21.4 wt. % McOH.  The nh.wrvcd effects were, at Lpnws,
imicpcndcnl of the dusage, but depended very stroagly on the sp.
ionization of the radiation.  Radiation of higher LET, such as
‘He anr 'Li particles, were produced in the reaction B + 1 —
ILi + ‘He + ~ by irradiation of the sain. itself with thermal
n. Thcav. LET of this radiation armounted to 253 e.v./A. corre-
sponding to an av. sp. wwnization of abaut 10,000 10n puirs/u. By
means of x- and v radiation the poly(vinyl acctate) wus cons
verted into a 3J-dimensirnual netwark, while ‘He/'Li radiation
caused a mol. wt. decrease by degradation of the chiel cham.
Various reaction mechanisms are discussed for explanation of

tirese cflcets.  From Nued. Sei. Absir. 17(5), Abstr. No. 6127
(106:3). TCNG
729
_ycrms of.poly(vinyl u_gohouﬁusediomnuls;ng_polyryug-
Cp Cvinyl_acelute. Flarea und "Ecatering Pop. Kev.
him. "(mm.m 1) 1501, 1R 29(1wd). The properties of

poly{vinyl ale.} as un emulsifying agent and as a protective col-
loid were sturhed.. _Detn. of the einulsifying capacitydnd of the
Ag na. pernatted establishinent of the chargcteristics of T when
applied in the emulsion palvinerization of viuyl acctate (11).
Goud results in the polymerization of Il were obtained with par-
tinily hydrolyzed [ with the {ollowing characterisuies: sapon. no.,
100=145; cmulsification capacity, nax. 4% sepn. of the com-
panents of 4 IT emubsion after 24 hrs. with u 14, I soln.; surface
tenainn for a 19, 1 soin. {capillary method), max, 56 dyne/em.;
lymerization degree, K = 7U-80: Ag no. detd. as min. amt. of
which does not permit the change in color of 1) cc ycliow Ag
sol on the addn. of | cc. 33.3%+ K tartrate soln., max. 15 mg.
Emulsion polymerizition of I wus also .1ccnmph\lud by using a
practically completely hydrolyzed I with a A value of 40-50 (the
type of I used for fibers) with max. Agno. of 3 mg. Two types
of partially hydrolyzed I were completely uusuitable for the
emulsion polymerization of Il Thesc were [ with sapon. no.
<80 even at K = 7U-80 and I with a high sapon. no. such as
150 when K = ~40. The latter [ showed a sudden worsening of
" the emulsifying and protective colloid propertics, characterized

by incrcasmg Ag no. and by poor polymerization results.

M. Lapidot

bl
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Frncnonnno of_pol lnyl alcohol Florica Butaciu (Inst.
Chemn. R nﬁ!rp"x(-nunuuu)u. Rev. Chim. (Bucharest)

14(11- 12) 1)43—6(1')1:.1 A method for characterization of poly-
(vinyl alc.} (I) by fractionation was cxstablished, being based on
direct extn. of the I Alm. The results ohtained were repro-
ducible, and the method itself was more rapid and accurate than
the indircct mcthod applicd to the reacetylated 1. The I sam-
ple was dissolved in HyO at 109 conen., and 2.4 nun. thick Al
foils (1000 em.?) were passed through the heated (40°) soln. to
xw: a thin and continuous layer of I kicking azglomersativas and
air inclusions. For improved adherence the M foils were first
perforated and then rubbed with sandpaper in 2 perpendicubar
dircctions (folluwed by careful washing and (Irylng). The coated
foils were dried on a support and cut intn snufl bunds (5-50
mm.), which were folded and vacuum dried at 60° 1o const. wt.
The bands were introduced into the extn. vessel (similar to that
used by Fuchs, CA 46, 2d) and kept at the optlmum temp. of
65° by a circulating-water jacket, A scries of aq. PrOH salns.
(varying from 58:42 PrOH:H:0 in the Ist soln. to 45:55 in the
9th and to water ouly in the liith) were introduced successively,
and were agitated cach for 20 min. (for 2000 e¢m.? of surfuce
coated with 1 g. I, 100 cc. aliquots of these mixts. were applied).
The exts. werce evapd. {sand bath) to 5-10, o vol., and then trans-
ferred to graduated flasks and dild. to 25% of the initiat vol,
The viscosity of the exts. was detd. in an Ostwald viscometer
{25 * 0.02°). The concn. of the exts. was detd. by evapn. on
a sand bath until almost dry, further drying at 80° and vacuum
drying at 60° to const. wt., followed by weighing the residue.
The method enabled examn. of the effects of the prepn. processcs
of the polymer on the mol. wt. distribution. The mol. wt, dis-
tribution of I was improved with decreasing conversion in the
vinyl acetate polytnerization, and with thermal treatment and
washing of the I. Cross-checking of the mcthod showed that
practically no degradation or materiat loss occurred during the
fractionations. M. Lapidot

The spccific heats of polymers in the temperature range of
—1507t0"1 aatz, M. Clucek; G Ttartmann, and R
Leuteritz (Dzu(. Akad. Wiss., Berlin). Plaste Kanischuk 10
{11), 648-53(1963). An adiabatic caloritneter for measuring Lhe
sp. heat of 4-6-g. polymer samples from =150 to 1X0° is de-
scribed.  Sp. heat ws. temp. curves are shown for high- and low-
pressure polycthylene (I), isotactic polypropylene (II), poly-
amides (1), polystyrene (IV), poly(Me micthacrylate). poly-
(vinyl chloride) (V), poly(viny! acetate) (VI), and cnpohmcrs
The following glass transition temps. were deri 1v, :9 -85°
(variation between different wurc‘i), V, 74-9°; VI, 39°; vinyl
chloride-viny! acetate copolymer, 61° (tempered), 70° (chvlh:d)
The following polymer m.ps. were derived: low-pressure [, 130—
3°; high-pressure I, 111-14°; isotactic II, 166° (tempered),
175° (chilled); I, S200°. Olden E. Paris

Determination of polymer isoph transition by ing
absorption of S-radiation. R. Zannetti, P. Manuresi, und L.
Baldi (Soc. Montecatini, Ferrara, Italy). Chim. fnd. (Milan)
.43(11), 1310(1961). The isophasic transition temp. is dctd.,
by the change in the course of the curve of g-ruy absorption,
The exptl. app. consists of HgCl labeled with *Cl (0.71 m.e.v.)
as B-ray source and a Geiger-Muetler counter with a mica window
and Ar-Cl as quenching gas. Results for atactic polypropylene,
atactic poly-1-butence, and amorplions polystyrene obtained by
the new method agree well with previous results.

S. C. Ceccotti
.. A molecular kinetic theory of volume and enthelpy relaxation
in the freezing point region of organic glasses. Cerold Adam
(Philipps Umv., Marburg/Lahn, Ger.). Kolloid-Z. 195(1)
1-8(1964). Math. Results caled. by a niol. kinetic theory
developed to explain certain aftereffects noted in the f.p. regin
in termns of the relation betwecn enthulpy and vol. rel: \m(mn
quant. with results obtained with polystyrene, poly(v
usggg_g:‘), and glucose. The agrceinent wus only qual,
orginal state of the sample was changed before the appearance
the aftereffects, since the change in the nccessary paramet
could not be evaluated. Thomas A. Wilson

The low-temperature transition of polymers. Michael Lorant.
Kunststoffe-Plastics 11(1), 5-6(1064)(in English). An app. for
the detn. of low glass-transition temps. is descrilwd. Low-
terap. gases are med a8 mcdia in a dilutometric techriguc.

Williaan A. Swarts
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Mechanism of radiation-induced. gelation in mo 4 er
mifﬁ;i'é:;?‘ﬂmcc S Berpstein” and ~ Guurge Odian. . C.5.
tomic™ Energy Comm. RAL-329. 89 pp.(1963): cf. CA 58,

8051d. TDolycthylene (I}, I equil.-swollen with 4.57. ailvl
methacrylite (I1) or altyl acrylate (110, and Dswolien with 0.3,
tiallyl mideate (V) were cach irmudinted with *Co y-rays up to
K i ds and Van de Graadl electrous up to 200 mwegarids.
At doses to 100 megarads, a higher gel fraction was formed in 1
with monoiner than in I alenc. I contg. II gave a higher gel
fraction than [ contg. IV, altheugh IV ix more eilicient cousidlering
the lower conen. Al results folluw the Flory relation, with the
ing ratio inversely proportional to the ¥/ power of
adintion dosc.  Tensile streogth ot 237 und 115"
of irrattiated ¥ with i was greater than that of irradiated I alone
over the entire dowe runge.  Elongation at break of irradiated [
with ILut 25° and 115° was lower at all doses than that for irradi-
ated Lalone. At 113°, above the m.p. for I, the muduli increase
with increasing radiation dose, with greater moduli for I wieh {I
than for I alone, Polypropylene (Y), cquil.-swidlen with II
(5.0-5.7€%), was irradiated with ®Co in N at 0.07-4.00 megarads/
hr. for a dose range of 0.01-175 megarads. At 4 megarads/hr,,
incipient gelation aceurs at 0,05 megarad comnpared to 80 niegarad
for V alune.  Cel formation is not significantly dependent on the
dose rate. In air, 233 megarads by Va
I gave 2 max. gel content of 39, indicating O inhibi
The duszswilling ratio relation for V contg. I over 0.2 63
megarads follows the Flory-Rehner equation, as does I For
both V and I, the infinite dose scission/cross-linking ratio does
not change with added monomer.  The tensike strength of V ode-
creases upon irradiation, but more rapidly with O present.  The
deleterious cffect of radiation on the tensile properties is probably
due to a loss ol crystallinity. Heat aging at 225° for 16-45 hrs.
in air and in vacno shows that V irradiated with any monomer
has a better heat resistance than V irradiated alone or unirradi-
ated. Polyisobutyicne ( VI) normally degrades on irradiation; but
with 16% 1l (equil.-swollen}, the gel fraction fonned at 4.0
megarads/hr. inereased rapidly to about 75% at 0.7 megarad and
then decreased. Lower dose rates appear to be nore effective
than higher dose rates below 0.7 megarad. Samples of VI cross-
tinked with II and heat-aged at 180° for 7 hrs. remained un-
melted, although unirradiated or monomer-free irradiated poly-
mer flowed. Nonnally degrading ecliulose acetate (VII) was
mixed with 1I or 111 and formed a 1007, gel after 1-3 megarads
with slight degradation after 50-200) megarads. Monomer in-
corporated is 1695 I and 25, II after ©.5 to 1.0 megarad, which
is the max. gelation dose. The tensile strength of a polymer
contg. Il and I increased 35-507, after 1-3 megarads, but Vi1
without monomer showed a decrease in strength. olx(y
ale ) {VIILY, aiter swelling with McOH /H,Q/ILin various prapor-

tions was irradiated to 0.7 megarad at 0.04 mcmr_nq/hr. by ®Co.
Without 110, grafting occurs to less than 5% at 354, LI, but w;(h
H-O present ahmost 8¢ grafting occurs from a 15% II mxt.
Atconst. 11, grafting increases with increased H:O. Extn. expts.
indicated that truc cross-linking. occurred with I Inecreascd
gelation with larger amnts. of .0 is probnl?ly due to an enh:m(_’td
penetration ol the monomer into VIII. The mcipient gelation
dose for all VIIL systems is 0,06 pegarad. Polystyrene (IX) was
aradds above a pool of KL or TIL - At 5 wega-

expo e X L
I8 1 were 510, with 4995 I {ncun):)m(cd and
35 with 1 incorporated.,  IX slone regquires 45 mcgarads

for a 605 go Nylon 665 (X} could not be sulisl‘:nc(on!y swallen
with muu[:ufmrs :llu)l,l(‘, even at 53°. .X swollen with 1.3 McOH/
III or divinylbenzene (XI) and irradiated to 3 m_egurndns at 0.04-
0.08 megarad/hr. gave .45, 111 incorporated with 27%, gdl and
12% XI incorporated with 2595 gel.  The addn. of H:O to the
swelling™soln. increases swelling, does not affect 1 incorporated
by irradiation, and causes a slight increase in ge} formation.
The addn. of m-cresol to the sweiling soln. increases swelling,
causes a slight increase in 1 incorporated by radiation, and de-
creases the amt, of get formed. The addn.'o( HCO:H to the
swelling soln . taused a slight decrease in swelling, gel formation,
and I incotporated. Irradiation of the monomer-swolten

above 50 megarads does not significantly increase gelation. 33
references. Raymond W. Aneelo

148

1964

Vi Rndiaﬁm_pxgg%%?nd-qupmq_
“in aqueoys ol {polusinylalcohply.” Tbul. 123-30."" The
‘Mﬁ%ﬁmrn were measured for |)rr;uhS:lu'm of de-
aerated and aerated 1q. solns. of poly(vinyl ale.).  Systemis con=
taining thiourct, MeCUEL ErOH, FesSty + AN H._bo.. CuS0s
§ or KBrw k. in detail,  These additives niodificd the rate
the degradation of polymers.  Ou the
ar NaCl did not have any np(_vrcclalbk
Ithough their concu. was fairly high
The varivus cifects

contrary, McOtl,
effect win pubyier eaction: '
compared with that of the former additives.  effec
1% inly in terms of recomibination

of additives conld be explained ni mt

" procesws fer in the ease of org. additives and
cleciron t °F 3 ol vorg. additives.  The min. no. o
adehin peri solymer mol. ruguirﬂl to affect the cross-

- ¥
linking was 008 (thwmrea), 0.27 (Fe(

)y + 0B IS8, Q,&
(Cus00, 3 (MeCOEL, 10 KB, and 17 (F10H). A discuswinn
th of the mer

m of radiction protection and AV AYA_WeS__

2606
A Effect of pressure_on the infrared spesta_of some hydrogen-
boﬁe‘dﬁ’&fa:.,ﬂ"‘wm Ty‘noxﬁgi..dés;.n Sl S m.\u.?n

r I'olytech. [ast., Troy, N.Y.). J. Chem. *hys. 41
(1), 47-30(1964). By using a diamond-anvil pressure cull, the
frured spectra of oxalic acid, pu\y!vinx' { alc.! nylon 6-8, and

_ other materials at various pressGITSup (o 2o)l utm. wcre ob-
tained. Studies on 2 of the pressurc-induced changes, (1) the
shift 1o lower frequencies of the H-bonded O# and NH stretching
bands, and (2) the intensity changes of the 2 CHy stretching
bands—are reported RCJQ

3218
Infrated Sasgicometiy plponmers

naflon.xegions, ~Foster, Stuart B nd Richard
('.'.'Gfﬁk?} (\Virginia Polytech. Inst., Blac sburf). J. Appl.
Polymer Sri. 8(3), 157-01( IO(}J).. Sainples of Jow-d. and
high=d. polycthylene, aylon 66, polyisobutylene, polyprapylene,
polystyrene, poly(vinyl ehile Y, a vinylidene chioride—vinyl
chloride copolymer, and ] 14 were examd. by
infrared speciroscopy in tht 1. s range. All were in film
form except polyisobutylene, which was in a CCl soin. Wave-
length assignents were made for CHa, NH, CO, OH, ME..CH.
HO;, and CHy:CH groups. R. Bostwirl

the oyertone_and_gombj-




Li-hylight:sensitive, telcazqy
. Vo Yanmaoka Uil
[t ] : o, Japan, Appls Pelymer St 803)
1370-00(1064). The wech o of the light-hardening eifects in
qv!y( vinylale.) (B oo, the Zullh doubie subt of tetraastized o
diunisidine. and the hardvnny effect on Lol amine-derived -
azoniwn and tetrazonium salts were investigated.  Tetrazoninm
salts with 2 diazoniuin groups on each mol. had a better harden-
ing cffeet on I thun diazomuwin salts.  Tetrazomum salts, under

ultraviolet radiation, form 1’h ether bonds with the OH groups of
D. V. Aunders

Reversible discoloration reaction of pol
Mukato” Shiraishi {Kuras! Rayon” Cos
Kobunshi Kagak:u 19, 598 -602(102).  Ag. sohn
ale.) (l).dtrivcd by alk. methanolysis of poly(v
polymerized in the presence of atdehyede showed a reversible
color chunge with the chunge of pH, i.c., ycllow-brown in alk.
and celorless in acid soln.  However, I derived from I polym-
erized in the presence of Mc,CO was colorless, even in the ulk.
state. From the resemblunce of the ultravinlet absorption
spectrum between the former Lund 2,4-hexadienal, it is considered
that the tautomeric kcto-enol isomerization of the terminal
carbonyl group is tire cause of the abave color change.

. . Eitchi Wada

; Dte‘gmsinllon__o_Lpoly(x;u_:yLu.lcuh_ol),jn‘hoLaqueous_alkuli_solu'-
on; Makoto Shirurshi and Masa Letsumaote (Kurishika
Rayon Cn., Okayama, Japan). Kohunshi Kapakw 19(212),
.122-_:( 1962).  Poly(vinylalc.) {I) was heated in ag. NaOH saoln.
in air and the change in carbonyl content was obscrved.  The
increase (as} in the C: O content (mole 74 referred tn the inonomer)
is given by m {1 — a) + C, where a,, C. il o are the ohserved

- O conteut.the C:Q content of the oniginal I, and the consy. at the
en temp., resp. The carbony!l group produc j i
alkTsoMn: - carrves-cleavage- of the polynjer by
reaction (rate const. k) and cnolizution (rate const. k;).

( . The
const. a is the fraction of the C O group which participates in

the cleavage of the polymer, o = N6, (L78, (L87, auml 100 at

4500

Osmometry with a nenselective,membrane and evaluation of
Ep ulafweigh olutes. Fanny Boyer-Kiawenoki (C.NR'S,

v ¢ Frunce).  Compi. Rend. 258(17), 4274-7(1964). The
osmometric mcthod with a nonselective membrane (C/l 57,
600%f) was used to det. the mol. wts. of fractions of poly(vinyl-
pyrrolidinone) and golv(xiuxlale) of the order of 6,000 to 13,000
units, Alex Stassinopoulos

4502

%‘5"%{‘" b eg.{msmgﬁf ﬂl(muwpb@?'
. le'r;‘_, Aclaw Wojciak and 'a-d;?suermlmla_pcuk /K;
%r' ewicz Univ., Poznan, Pokind). Posnan. Towarz. Przyja-
ciol ¥auk, Wydzial Mat.-Przyrod., Prace Komisjs Mat.-Proyrod.
10. 1), §9-112(1962). In continuation of eartier work (CA 58,
1Tinla). the reactivity of 2 [ractions of a 57 aq. saln. of poly-
(vinnd ol Toada T odbmetbatiom duos 1200wl el
—,

SRS LU S

SEsberars ey e b

|_alcohal), with_chromic_acid,y Yves

agation of poly(vi Aci _
Truuc alun can .L‘c?{-'rEcoIc uper. Phys. Chimi., Paris).

Rend. 258(17), 4267-70(1964).

partiall th a basc.

soin. absorbed at 325, 270, and 205-225 mu.

and CO groups were d
anal. resuits indlal;;
carbony! groups. e pI 1

CO, lollowed by intramol. dehydration h
:7 double bonds in exceas oxidant. Alex Stassinopouios

a plots together widh th

b Stahitity.

— cone oil, silicn gel

PO RO |

Compt Paly(vinyl ale.) wus

‘y oxidized by 0.207N Cr:0y™" (0.1-0.3 equiv. per mq;}hn;
mer unit) in 3M H50¢ und Cr*** was pptd. m‘l‘he g P
etd. by HBrand NHOH.HC, resp. The
he existence of double bonds conjugated to
robable mechanism is oxidn. of CH:OH
and further rupture
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i imetri s, of
crolysis %f polymers, I Fpg(wiw
F)J rl; -w.l-gynug ang (vt e st ool 7_. _J.
R = Fhomr, Sne, 7(2), 05 105(1eN3). Faghteen pulymers were
Thermogrnvimetricadly N e wor. resp., at arate o

sndi

temp. increase of 1°/min.  The rate of wt. decrease vs. temp.
thermograms were uscel to classify the
into 3 types.  Polystyrene, poly{Me methacrylate),
resins (type 1) depalynierize nusinly into their mono-
iort interval of temp.  Poly{vinyl chloride), poly-
{vinyl -}, nylou, polyurctians, and polycarbonates {1ype
rH)'*.wc.,....,. m 2 steps.  Polv(vigyl ale) and diene polymers
(type [11) decomp. over a wuch widér range of temp. due to
the various irregnfar chain scissions and side-chain splittings as
well as depolymerizition to monomers.  Generally, polyeonden-
sating polymers are more stable toward heat than addn. poly-
miers, and polymers with aromatic nuclei show good thermal
Decompn. of polymers with tertiary C atomns, such as
polystyrenc or palypropylene und acetal resins, starts at lower
temp, inair than in N (by 250°). II. Identification of polymer
Pyrolysis products by gas chromatography. 7bid. 106G-14.
The pyrolysis products of various polymers at 450° were analyzed
by gus chromatography with bis(2-ethylhiexyl) sebacate, sili-
el tetracthylene glycol di- Me ether columns;

the latter were csp. usefut in the anulysis of gasenus hydrocar-
bans { CA 61, +117/).  Preliminary resuits of the detn. of the
mechanisin ol polymer pyrolysis are reported and patterns of
polymer pyrulysis are discussed. 1, Ideatification of gases
i 0 e = i Bl
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" Strugtures_in_poly(vinyl _alcobol) solutions, P. 1. Zubav,
E. .—%si;jd\#'l;ﬁﬁ’é(:r\.y ukhiare %"Hn.\l.’r‘hy_s Chein., Mos-
cow). Vysokomolekul. Soedin. 6(5), Rll—lT(HNH):_ cf. CA 52,
16786b. Conditions for the coiling of the poly(vinyl ale.) (I)
macromols. were developed. The viscosity nf aq. s«)lns. o.l I
(mol. wt. 31,000and 2.86% AcQ groups)decrcased with increasing
temp. from 5 to 95° for the concns. 1.25-160 g./l.‘ [he coned.,
isolns. easily formed gels. Rcaction of I in 599 solns. wnl:
HCHO (4-109.) in the presence of H.SO, (M.2-877) at 20-80%
incrensed the viscosity of the solns of T from 20 1o G R ep.

with subscquent rapid decrease aiter the loss of soly. by the”
macromals.  The increase m viscosity was due to stiffening of

the macromols, by the introduced G-membered rings. Substitu-

tion of OM groups by HCHO did not lead to coiling into sphere
An clastic gel network was formed by reaction of 1{0.125-4.t
with 0.06%, succinaldehyde (II) in the presence of Ha.SO, (0.1~
0.5%.) at 20°. Due ta the stable cross-links formed when the
conen. of [ was 21.5%,, the nctwork was stable when heated on a
steam bath. At conens. of I <0.5%, instead of network forma-
tion, coiling into spheres ook place due to the formation of lucal
intramol. bonds. The viscosities of the resulting transparent
solns. were similar for all conens. of 1 when 10-15°7, OH groups
were converted Lo acetals. When 30% of the OH groups were
substituted by Il pptn. occusred. Colling of 1 into spheres
accurred as well without a chem. reaction on addn. of HCONMe,
(HI) to the 0.125% soln, of I, when the conen. of III was Z80Y%.
The rate of coiling was highly dependent on temp. and conen.
of L. The gels were opaque and the network was unstable.
Transparent globular sulns. were formed in HO-Irve I by rapid
cooling to 1} 307, aml the transparcney was stable by eviapn.
(5 1% soln. was obtained from a 1.5% soln.) and by heating to
100°. The trzmsformation inte opaque gels occurred at 120°
and was similar to the denaturation of proteins; it is believed
due to the transformation of local intramol. bonds into intermol.
bonds. The compn. of the'binary mixt. of I and Il also aifected
the magnitude of the ultimate internal stress in coatings from
1 solns. The films from the globular soins. of I were very un-

stable; on evapn. of the solvent in vacuo they formed a powder.
M. Kalfus
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Dilatometric_studies ot glass_transitions_pf g
ly_ngn_yl acetatel AL V. Sidorovich and E. VD Kuvehoiski
TRstT High Molecular Compds., Acad. S¢i. U.8.S.K., Lenin-
grad).  Fiz. Tverd. Tela 6(3), 838-93(1964). Ribbons 0.1
mm. thick made from polystyrene (I) of mol. wt. 710,000 and
from poly(viny! acctute) (113 of mol. wt. NP were suspended in
the mcasuriug device, and their length was neasured with an
accuracy of 0.003¢;,.  Vol. changes were studicd on cylindrical

* spectinens from block polymwrs 3 min. in diam. in Hg.
measureiments were carricd out after heating for 15-30 min,
abuve the glass transition temp.(0g) in order to erase the cffect
of the previous thermal history of the sample. The thermal
dilation of amorphous conmpds. at the temp. & > §g corresponds
to val. changes due to the increase of intermol. distances as well
as to their mutual spacing. The kink in the curves occurs when
the rate of packing falls. The activation encrgy of this process
is 900 for 1, and 300 kcal./mole for 11, resp.  The curves obtained
on heating dier from the cooling curves, the difference being
dependent on the rate of temp. changes. The comparison of
dilaiometricand calonimetric data indicates a near analogy between
the changes in sp. vol. and the changes in enthalpy or sp. heat
of amorphous compds. The activation energy cannot be ex-

plained based on relaxation processes only, 36 references.

Y. Zvonar
5793

lystyrene_sn

The phase state of poly(vinyl_alcohol), M. I. Bessonov and
A P e Terd. Tila 6(3),1333~42(196). Trans-
formations in poly(vinyl alc.) flms were investignted by meusur-
ing variations in d.. elastic modulus, birefringent structures,
visible in a microscope, and x-ray diagram‘s ns_:ahlx.ml;m?! oHrm;:.;’

sition is found. jPoly(viuylalc.) s a crystyl
n;mA h:‘:-:d:%f“ ' Ll Al Libacky) " i
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Reaction of iodine _with_partially saponified.poly(vinyLacewais,.
SaJa@ Havashi, Chiyoko Nukano, and ‘Takubiko "Motuyama
{High Polymer Chem. Ind. Neyagawa, Osaka, Japan). Kobun-
shi Kagaku 20(217), 303-11(1963). Dil. aq. soins. of partially
sapond. poly(vinyl acctate) (I) obtained by the ordinary alkali
method turn red on treatment with iodine, as does undissolved L.
Dil. solns. of partixlly acetylated poly(vinyl alc.) (1) prepd. from
AcOH and [fully sapond, II in homogencous systen do not turn
red with iodine, even if both Ac contents are cqual. Infrared -
absorption spectra and the water soly. of partially sapd. 1 films .
are studied. The coloring was caused by maldistributed groups
of residual Ac in the polymer chain. The Telation belween 7
<onditions-of-snpon and- groups of n al Ac in the partially §
sapond. 1is elucidated. i =~ Elichi Wada
~ Nitration of _poly(vinyl_slcohol)._ A. E. Akopyan, M. B.
Ordyan: =P Ekuckdzhyan, und G. M. Belyaeva. [zv. Akad.
Nauk Arm. SSR, Khim. Nauki 17(1), 103-6(1964). Nitration
.of poly{vinyl ale.) (I) with the max. yield and salety is described.
To luming HNO; contg. 1-10% H,S0, was added powd. I in
the ratio 1:25 at —5 to +10° under N. The reaction mixt.
was kept | he. and the poly(vinyl nitrate) pptd. with H;O.
The presence of H.50, increased the yield of the poly{vinyl
nitrate) to 92-3% and the N content to 16-18.3%, against a
content of 13.85% in the absence of H;SO,.  N. Charmandarian

The synthesis of the ester of poly(vinyl alcohol) and dibutyl-

Kul

horBnic acid,— S*N Ushakov and . Tudoriu Vyshomolz
Stedin, 65), 934-9(1964), Poly(vinyl ale.) (I) "of mol. wt.
48,000, contg. 1.62 mol. "4 residual OAc, was treated with Bus-
.BCl in pyridine, HCONMei, or Me;SO. I was initially made
more reactive either by swelling in a mixt. of 90% 1 + 10% H:0
for 2 days followed by repeated treatment with dry pyridine at
room temp. or by heating at 100° for 4 hrs. ln HCONMe,,
the mixt. with I was Ist heated to 100°. In Me:SO, I dissolved
in 30 min. at 50-60° giving a clear soln. stable at room temp.
The Bu;BCl:I ratio was varied between 1:1 and 4:1, the rcac-
tion temp. was 80 or 100°, and the duration 2-48 hrs. Reac-
tion rate increased with increasing BusBClL:I ratio and with in-
creasing polarity of solvent (Mec:SO > HCONMe, > pyridine).
The max. vbserved esterification was 509 of theoretical. The
esters are insol. in water, hut dissolve on heating in pyridine,
HCONMe;, or Me,SO. They are not hydrolyzed by boiling
water. About 20-35%. of the OH groups of I must be esterified
to achieve soly. im pyridine, HCONMc,, and MesSO. At 50%
esterification the polymer is also sol. in benzyl ale. The glass
temnp. decreases {from 80° for I to 27° for a polymer with 50%
esterification. The rate of esterification is greater when Bur-
BOH or PhaBOH is used than when Bu,BCl is the esterifying
reagent. C. H. Fuchsman_
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The effects of y-rays on_polymers in _aqueous_solution. L.
yzray _Trradiuifon o7 aqiigous_so uuons"ol:p%bivinyl,_alcq_h'gl |l,p
the preseace of oxypen,  Akira Matswinoto {Fekyo Metropal..

niv.): " Kobunshi Ragalu 20(216), 268-73(1063). The mols.
of poly(vinyl ale.} {I) in aq. soln. arc randomly degraded by
y-rays when mixed with O, If the amt. of O is small, cross-
linking occurs. G-values for main chain scission are 0.2-0.6
and become larger at higher dose rate and concn. By the
addo. of 10~ mole/l. H,O:, G valucs for the degradation became
4 times as large as the original values. Main chain scission
oceurs predominantly at the 1,2-diol linkage, partially at the
other structures. G values for the productiopn of carbonyl
groups in I are about 2. When the samples ar{ kept at 100°
for a few min. after irradiation, the G valuc is reduced to 1.
Since the increase in no. of carbonyl groifps produced by y-ray
irradiation is Jarger than that of main chain scisston, the carbonyl
groups produced are of ketone type in the main chain. JI.
yfay-irradiation of_aqueous_solutions_of_polyivin: bol)ig
absence of oxygen. Jbid. 275-817 The viscosity of the soln.
inicreases”on irradiation.  The crit. conen. for gel farmation is
0.17 g./100 ml. or less. The crit. irradiation dose for gelation
decreases linearly with the I concn.  Frowm the erit. conen., the
radius of a I mol. of degree of polymerization 1500 is calcd. to be
200 A.or morc in aq. soln. In the prescnce of EtOH, EtNH,,
dioxane, and phenol, gel formation is inhibited and the scission
of the main chain occurs. In the I mols. irradiated in the
presence of EtNH,, the [ragments of combined EtNH; are
detected by the dinitrofluorobenzenc addn. reaction. The vis-
cosity decreases when aq. I soins. arc irradiated at a concn.
below 0.17 g,/100 1nl., but in this phenomcnon main-chain scis-,
sion is not responsible.  Salts such as KCl1, AI(NO;);, and CuSO,
and acid react for salting 1 out of soin. but such basic salts as
Na;CO;, Na:HPO., and NaOH do not. The formmation of
spherical microgel is confirmed by light scattering measurements.
Alk. solns. irradiated with high doses become yellowish. Two
weak absorption bands are observed at 240 and 200 mu which
may correspond to CH:CHCO and (CH: CHXCO.

Eiichi Wada
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The contraction of poly{vinyl alcohol) films in aqueous media.
Ha‘jilﬁ'f‘Noguchl and ]gIL si Yang (Univ. ol California” Med”
Center, San Francisco). J. Phys. Chem. 08(6), 1600-11(1064).
A reversible coutraction of poly(vinyi ale.) (1) film was observed
in ag. NaCl and KF solns. The relative length of the polymer
strip changed lincarly with salt conen. up to 54/,  The effect was
independent of pH in the range 2-11.5.  Sucrose caused a similar
contraction.. The shrinkage was attributed to osinotic contrac-
tion: osmotic pressure in the solvent caused the H;O of hydration
10 diffuse out of the polymer. In contrast, LiBr, CaCl,, MgCl,,
and CuCls cause swelling in I, the latter irreversibly. The diva-
lent cations and LiBr penctrate the filmi, probably break up the
cryst. regions, and expand the polymer. Salts of the 2nd group
are sol. in alc., while those of the former are only slightly sol. in
ale. The diflerent behavior of I with diffcrent salts is related to
the affinity between the OH groups of I and these salts. I flinis
elongated in urea and guanidine hydrochloride, the latter being »
more cffective dispersing agent. A. Foxton
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Structure of poly(vinyi alcohol) f ﬁlms ae influencing the mech;
anlim of_their py rolysis process. = G . Distler, P '5 ik
wel ol Rertukova. y A had. Nunb RARY 156('1) 4652~
-(l'h-l) lh\ superimol. \(ruclun of high-mul.-wt, polymers,
such as polyyvinyl ale)) fihas (I}, wis studied by infrarcd spee-
troseopy polarization during their pyrolysis.  The I were prepd.
from a 4%, aq. soln. with the addn, of 0.1¥ 1,80, used as 3
catulyst during dehydeation, untilt a pH of 2.25 was obtained.
Therntd treatment at 150° was carricd out in an atmn. of air)
infrured nteasuremvuts were performed on a double-beam iu-
strument. Phe orwentition of Alus was achieved by 3-fold
stretehi In the pyrolysis of oricnted and nonoriented T,
dehydration takes place with thie forimation of conjugated dnuble
Bonds, the no. of which reises with the pyrolysis time; as a
result of increusing intensity of the abs. bands corresponding to
double bords at 3000, 1670 1580, and 100 e, 7%, there nccurs
an intensity decrease of the abs. bands of the original film de-
pending ou the cleavage of H:O mols. froin the polymer chain.
Only the abs. band av 1141 ¢, 77 of orienteld T hehaves anom-
alously;  the inteasity remiius sometimes practcitlly const.
and then decrvases sh irply witil its comiplete disapperance. In
the pyrolyxis of nonoricated films, the wntensity of this bund be-

gins to deerease at once. These expts. indicute th i aciented
I, other structural formations are pyrolyzed wi that
pyrolysis of 3-dimensionab-order surface films, lead: o film

amorphization, takes plice only after their d\\(rU\Unn_ as Cvi-

denced by the disappearance of the I141 cn. ™! hamd aiwd by
diffusienal reflcxes on x-ruy photographs.  Pueidyuis of Lie thus
a sensitive indicator in differcntiating diverse cicnonts of a
‘supermol,_structure. V. Wiener

6250

xigologic haracteristics _of_poly(vinyl,_alcoho pol
_ethy] er;’-‘:}'gan PO y}?&ﬁfm.%. Z.;wijfrl\« . .Un.\bin)z;_
"¥V.'l. Fedorovu, und \'. A. Shchirskaya. Toksikol. Novykh
Prom. Khim. Veshchesir 5, 13649 1963). Repeated en-
terogastric (30 thnes) adi on of 50 mg./kg. doses of
{ polvivinyl ale)) bronght about onty slight reversible functinnal
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Effect of initiators md phase state of acetal

r.h\'in Al conmnur[o "The TmAtromarecules_f

Polymerizatiem  of

and liquid state.  Cryst.

radiation-itinted pol zation it the sndid state. - It:was insol.
in McON or A CO.
cryst. polymer.
condeusation of Achi

~ 1962 did not erysta

not polymerize at —

nl -1
ze up to
30° for 10 min;

Heating above - 13

(liguid-stute pol rl/muu) yickled a. pulymer sol. in water,
protably a mhl i 2 but its inlrared spectra differed from
those obtainet n)n At lower

CNCHS.

inin. formed polyaeet: 1ldehivde. Q. Elsner
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The rheolo;ncaLgﬂecLo( solvate sheaths sn _pavy{vinyl alc

Fnd-T{=Pashen 7 Hoclischule, Haanover,
Rhml Acta H2), B2-K( n».’l)(m Gernun)

“fractions of mol. wt. 20,000, 85,000, and

existence of a solv.ne layer.

hing 6.2 kecal. at high conen.
energies of viscous low reaching Ragmeond R, Myers

NN .
./lkm.l I\uuh
Acll was
a or Mg aud earried cut m the cryst., amorphous,
AcH yiclded 309, of a polynicr, the
infrared spectnun of which was similar to that of the usual poly-
.nldch)xh but distinev ’rnlll that of polymers obtaincd by

The v-riy exan. inchicates: A stercorcgular
The .unnrplmu; Ack obtiined by simultaneous
Nior Mgona surlace cooled to
23.5° (m.p. of AcH) and (lld
23.5°

) rnl\ﬂ\ u[ pnl {vinvl § ).
of the tnitidors (R -197T, amorphous AcH begin to

crystaflize at ~ 1307 to — 150" ,.uxd when heated to —130° for 10

9_I|
ucous sululmn aml its rclahon to_moléculal \.exbh(t: )
€T,

Couctte v-scnmc)lcr);
JU-50° of 1% aq. solns. of poly(vinyl &

in the tamnp. r.mgc l) )° ol % 2q. e Tevealed the

Limiting viscosity nos. decreasesd

with increase in temp. The temp. dependence corresponded to
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Chromic [, dLondahonofeol vinyl aleohol).  Yves Trudelle
and™Jéan aly: AMeromal 'I':m,?;', Compt. Rend.

258(18), 4542 H shid . 267 70, Poly{vinyt ale.)
(1) was oxidized by athling CrO, dissolved in HCY 1L PO, SO,
HCI0,, or HOAe to an aq. soln. of Lat room temp. and sider N
for several hrs.  Theamt. of O cquivs, (7} per 44 g T varied from
0.373 o 1988, The addn. of NaOLl to pH 3 ppud. the modificd
I except where HOAc was used.  The effeet of the neids in re-
ducing the sp. viscusity of T at equal valnes of 7 was in the order:
HC10, > HCI > ILPO, > 1:50, > HOAe. The conjugated
unsatn. measured by ultraviolet ahxorption didd not mcrease
reguiarly with increasing 7. Degradition of Tis hy chuin rupture
a ton CO group (in HCIO, or TICH, or ata double hond formed by

d(‘}ly(lrutinn (in H,PO,, 1150y, or HOAc), with the 1st process
being more degradative for i given r. R. Bostwick
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Radiation_eflect_on polymer binar systems, Fumio “Koba-

yufF=Th o Twasakl, snd Rosuke Tomita” Nippon [sotnpe
I\mg: Hobunshu 4, 3T3-7T(1961).  Radicals on adjacent polymer

formed by high-cuergy radiation, are capable of comn-
{ bining to give crossliuks.  Tu the presence of a 2ndd, compatible
polywier, the radical sites serve as junction poin(s of cross-
linking to give so-called “'co-cross-linking. An attempt was
made to produce co-cross-linking by using y and nitraviolet rays.
Poly(Me methacrylute-poly(vinyl acctate) and nylon 6-poly-
_(vmyl alc.) are sefected.  The latter was able to mix homogene-
“ously with HCO![ as a solvent, but in this case poiy(vinyl alc.)
was converted into puly(vmyl formate). Fromm Nucl. Sei.
Abstr. 17(1R), Abstr, 20923( 1963). TCNG
Selectivity in radnanon mduced scission_of_poty(vinyl alcohol),

Yutaka Hirdue acd Ayio Ao (Unive “Tokyo)” “Nippon
3 Isotope Kaigi Hobunshu 4, 367-70(1961). PVA is fractured
undyr the inlluence of ionizing rudiation at ruomn teinp. in the

solid stute. The degree of polymerization of irradiated PVA
decreuses with radintion dose.  Mlost of the main chain of the
usmal PVA consists of 2 types of bonds—the 1 ,3-glycol type and
_the 1, 2-glycol type. A certain selccuvuy in radiation-imduced
“ scission of these types of bonds nccurs in PVA. The results
show. thut, within expt!l. error, only special types of bond can be
fractured sclectively. From MNucl. Sei. Absir. 17(18), Abstr,
No. 20921(196:3). TCNG
Irradiation eflects on polyethylene. Sanyo Hori, Shozo lida,
Hirosghi Sakami, and Toshiaki Arachi {Govt. Ind. Res. Inst.,
Nagnya, Japan). Nippon [solopec Kaigi Hobunshu 4, 386-90
{1961). Cross-linking and decompn. are produced by the
trradn. of polyethylenc. The phys. properties of irradiated
polycthylcne were studied. From Nuel. Sci. . Abstr, 17(18).
Abstr. No. 20927(1063). TC
- Radiation_eflects.on high_polymers. by_hi douge madml(on
wilTy-rays™ Akibumi Danno, Mitsiru Koike, Kazuo Nagoshi,
aﬁ_r%rs.n‘i Inouc. Nippon Isolope Kaigi Hobunshu 4, 60—+
(1961). [n order lo sludy radiation effects of v-rays with high
dose, q:x(vmrl polyethylene, and poly(tetrafiuoro-
ethylene) were irra mle\ with >10° r. by using a ¥Co source.
The sarnples were irradiated in air or in vacuum at room temp.
"and low or high tewnp. Results of gas analysis, sol. fraction
detn., and differential thermal analysis of irradiated specimens
arc presented,  From Nuel. Ses. Abstr. 17(1R), Alwstr. No.
SOOI EiL). TCNG
Irradiation effects on polymer bilends. Sanyo Hori, Shozo
wa, Hiroshi Sakami, and Toshiaki Adachi (Govt. Ind. Res,
inst., Nagoya, Japan). Nippon [sotnpe Kaigi Hobunshu 4,
370-3(1961). The cross-linking and block or gralt copolymerizay
tion by irradiation in pulynicr blends was discussed, in an attempt
to achicve homogencous blending. Polymer blends of high-
and low-d. polycthylene, obtaincd by mech. and chem. methods,
were y-irradiated. The sp. hecat-temnp. relation and other

characteristics of this systemm were measured. From Nucl
Sa Ab:lr 17(18). /\bslr. No. 299"’(196-’)) TCNG
in mers. Zoila

polym:
Reyu U.S. Atomic Ener‘y Comm. SRI A—IZO 36 pp.(1863).
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7761
The behavior and streaming bicefringence_of__solutions of '
digEent types o polysIny il obol_u_water and in_sal

tlons,. S, Peternd M. Fashondér ITeeh? Hoehsehule
or).  Kollod-Z. 196(2), S1000). Polytviny
L0, prepd. from the acetate by
or hase hydral with acclate eontent of 1-11
anonttlous by ior of the streaming birefring
and 10 wt. G conen. thit was counected with Larger, ratler _
stuble aggregates, which disappearad  above 0% Another
REETCg2ting process caused by weaker cnergy of Aggregation
gave rise to non-Newtoniun llow of the solns. faveral by the
presence of ions in the solns. Thomas AL Wilson

3428
lerrasonic veloc ar;d absorption_of_aqueous_golutions of
polFTSTL 1 I Arakiwa. Nobuo T komke
o iri Kubota (Hakknido Univ., Sap-

porol.  Ball. Chem. Soc. dnpan 3701}, 550-63(1964).  The ultra-
sonic velocity and absorption of completely sapoud. paly(vinyl
ale.) (I} and purtially sapond. I were nieasured over the temp.
range of 3-70° il the conen. range 5-15 wt, %. The com-
pressibility of completely supond. poly(vinyl alc.) in soln. was
Lcaled, 1o be 26.5 X 10712, Charles Mader

9619
Oscillopolaropraphic stuily, ok soumy lecul, 100L.
used i tilehenisicy, o Cocrie Y. ; ] En-fmal..xr. T %o
ahd= T, v av Textil, Chem H
Hung.). 1018, 301 S(10654 Serman)

(It and
el For the detn. of

polurographic method fof the dett
carboxymethyl cellulose (II) was e
dE/dt = [(E) curves of Lor 1L, 10 mg. of Lor ILin 10 ml. of 53/
LiCl was used.  The depth of tine cuthodic deriv, peak is
linearly dependent on the mol. wt.  The resnits agree with those
obtained by the viscometric mhisd. Fan Alick

12108

Degradation of 2|§y§vin'yl alcotrol l;(ih_l_oril: acid.
lchm§";‘.'|¥1um2,\=‘.‘m£ Sha) Kﬁtsumwn’(amvi:ky_ulu',zﬁbﬁﬂ‘.-

by b
Kobunshi Kagaku 20(218), 349-52(1063). . Pedy{vinyt alc-gl)

P aded in D% HCP at >60°. Rhg rute of degradaks
inercitses witii temnp. ‘_C:uéouyl and c¢al groups formed By
ehe- dogTin W detd, chem., while C:C and C: 0 bonds <

-were detected fronm infrred absomption spectra.  This degrada-
tion is o resnlt of ilehyedration of [ by HCL I after a suficient
titne of reaction:with HCTHin MeOIT is insol, i boiling waier.
Chem. eross-liuked I is formed by intermol, acetalizition and
esterification of degraded Inols. Liichi Wada

14801

Radiation.eflects-in poly(vinylacetate) L. D. Maxim, R. H. :

Esuualt, VU Stanaett, and CH.- Kuist (Syracuse Univ
Syracuse, N.Y.). Polymer S(8), 403-17(1964). The behavior
of poly{vinyl acetate) upon irradiation with high energy y-rays
(1.21 megarads/hr.) is described. A relatively linear polymer
of no.-av. mol. wt. 270,000 was used. After 10 megarads (the
gelation dos_e)..an insol. network was formed. The sol. fraction
dcq:n::;cd with increasing dose. The mol.-wt. variation up to the
gel point was followed .by asmometric and viscometric measure-
ments. After gelation, the reaction coursc was studied by analy-
sis of sol. fmcu’on_s and swelling behavior in Me;CO and McCOEL.
An app. for mc;suﬁng' equil. vapor sorption is described, The
exptl. results aré described in terms of current radiation theory.
Tl.:c' polymer. undergoes simultancous cross-tinking and chain
scission. The scission: cross-linking rtio is 0.04:1, The Cross-
linking v:uue. G, is 0.1 cross-links /500 e.v. as detd. by mol. wt.
‘andvsel. fraction data. TheG value from swetling measurements
u-Ah_lgher. AcOH is evolved in an amt. proportional to the total

dose (r), ding to the ion: % AcOH evalued
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HI™*TAccts of gunma radialfon on Water-swollsn flms™iad
aqueous solutions. Ichiro Sakurada and Yoshito 1kada (Univ.
Kyoto, Japan). ' Bull. Inst. Chem. Res., Kyota Univ. 39(2), 09—
111(1961); cof. CA 53, 18598f. The cffects of y irradiation both
in air and in vacko on aq. solns. and H{O-swollen films of poly-
(vinyl ale.) were studicd. The radiation-induced changes were
followed by mieasurements of viscosity, sol fraction, and degree
of swelling. For the H,O-swollen films, remarkable differences
were observed between irradiation in racuo and in atr, but for
aq. solns. of higher concos. there were little differences between
the 2 cases. For irradiation of HsO-swollen films in air, the
indirect effeet of H:O was quant. discussed. Calen. indicated
that the cneezy absorbed hy H,O was not completcly dissipated,
but enly 69%, of it was used for the main—chain fracture and the
energy dissipated per main chain fracture was about 36 e.v.
When the aq. solns. were irradiated, their viscosities were in-
creased with dose and finally a gel was forined in the same man-
ner observed in the case of vacuum {rradiation of the H,O-swollen
films. The ratio of the no. of fractures and cross-linked units,
po/gs, was increased with the wt. fraction of the polymer; the
values of po/qa were 0.27, 0.39, and 0.55:1 for wt. fractions of
10, 20, and 25%, resp. The results obtained by irradiation of
the solns. contg. 10%, by wt. polymer which had stood for some
period before irradiation showed that the amt. of soi [raction. de- .
creased with standina time

15459
Effe Q&?g,l_qculazﬂ._\_veigh!_on dielectric absorption of poly(vinyl
agelal oru Hara (Matsushitd RESeTmr”

T Indl, ToRYyol un.
iigeharu Okamoto.  J. Phys. Soc. Jupan 19(6). 1087-8(106+)
(in English). The diflerence between siatic and high-frequency,
dielee, consts, for B-absorption, &-eg, is 0.19 at —70° for polym-
crization degree n = 240, with temp. dependence, with activation
energy ~J0 keul. For 5 > 600, e¢p is 0.09, substantially
independent of temp. Apparently, end groups of the polymer
\contribute to 8-absorption but not to a-absorption. {

. ..Chelsey L. Brock
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Maleaular_properties . of_amorphous_high_polymers. _f. A
ce_\_l_,lhcn;y_for_.muu(pbous_hi;h_polymers. AT Dibenudettn
{Univ. of Witconsin, Madizon), S Polymer Scic Pro A 1(10),
4H0-THCINGR). The comeept of cell mdels is extended o
-deseribe  the  structure-insensitive  propertics of  amorpheus

polvmers.  X-ray patterns indicate the presence of a short
range order sitmlar to the liquid state of a monowner.  Taking a
ClHle unit as a cell center and assuming paraltel alignment of
chains, equatiens are derived for interaction energy and reduced
potential energy.  Charicterizing an amorphous polyiner as a
homogeneous -coimponeit phase conty. N identical n-ceater
scguients, where N is Avogadro’s vo., and using the square well
approxn., several equations describing thermnadynamic behavior

are derived.  Their validity is limited to values of v*/v > 0.9, -

where ¥ iy the vol. paramecter for the 6-12 potential and v is the
effevtive vol. per center.  Application of these equations in
polvhutadiene to cale. force consts., heat of crystu., cohesion
energy d.. degrees of freedom/center. and coefl. of thermal
cxpansion show agreement with values obtained by other means,
Pradicted and exptl. values are also shown for expansion cocffs.,
glass trunsition temp., lattice energy, and cohesion encrgy d. for
natural rubber, neoprene, polyisobutene, poly(vinyl chloride}
(11, pobs(yinyfaeatare] (f1), a I-If copolymer, and polvstyrenc,
with generally good agreement. Caled. molar cohesion values
for org. groups of these polynicrs compare favorably with values

obtatned from  vaporization and sublimation datn (CA 23,
743). 1l. Intérpretation ot gaseous diffusion through polymers.
Toid. 3477 -87. The previods concepts are cxtended in order to

interpret gascous dilfusion data through thin films of polymers.
A sorbued gas ol is considered as being trapped at an equil. site
by surrounding bundies of parailel n-center polymer segments and
behaving as a 3-dimensional harmoni¢ oscillator.  Scgmental
ntion can prodace a eylindrical void into which the gas moal.
diffuses during an activated state of the unit cell. The acti~
vilian process involves the partial destruction of Van der Waals
bonds.  Hquations are derived for the instantaneous potential
cnergy of a center and the activation energy for gaseous difTusion,
teuding to the calen. of the mo. of centers per umit cell, the length
“of a polviner segmuent, coheston energy d., and mol. consts.  Aa
equation is alwo derived for the activation energy for self-diffusion
by rotational exchange of positions of 2 polymer segments.
When applied to polybutadiene (III), these equations give the
av. no. of center®per segment as 8.3, the length of a polymer
segment as 1414 A, %ind the activation energy for self-diffusion as
0.6 keut. /miole at 208°K.  Similar calens. are shown for natural
rubber (IV), neoprene, polyisobutene, II, and a I-II copolymer.
Exptl. vilues lor Il and IV are very close to the caled. energies
for sclf-diffusion. The predicted linear relation between the
activation energy for diffusion and the reduced potential charge is
. obtained for afl but I, II, and the copolymer. R. Bostwick

682

adati { some polymers in aqueous solutiong. Hans
n%?q%ﬁg%%mmm-§ﬂ§§fﬁmnﬁ@m‘Cmm.a,1&}%
(1963)in English);  cf. CA $4. 5081i. Degradation of ag.
soins. of hydroxyethyl cellulose (), carboxymethyl celiulose (II),
poly(oxyethylene), El\"vinyl ulc.f (LII) aud poly(methacrylic
acid) (1V) were studicd: 1C reaction was ful'lnwed by a visco-
metric method and was carried out in the viscometer at 25°.
A special Ostwald-type instrument was necessary (duc to the
high surfacc activity of the solns.) to perimit special gas atm.
{N, O) to be used. Purificd com. polymer samples were used.
Purificatiog was carried out by pptn. from a solyem (I, O, and
1II in H:0; I in EtOH-benzene, IV in McOH) with a ponsolvenl
(I, I1. and 111 with Me;CO: 1 with hexane, and IV with cther).
Polymers having O bridges in the rpol. backbone wcrc'degra'dpd
much more readily. Certain rcacm;_n *c*o*udll:im(xls in;d- impurities

i .g. light or Fe' and Cr ions.

catalyzed the reaction, e.g. ligl bms M. 1aakso
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Mechanical propenig_s_o_(.subsmncqs,othgp_mplqculm_wcig!_xt.
XLIL." Viscoelasiie__properties _ of _polyivinyl _acetates), 1.
Creep studies of fractions. Kazuhiko Niomiyy and John D.
Ferey (Univ. of Wisconsin, Madison). J. Phys. Chem. 67(11),
2202-6(1963); <of. CA 58, 7379f. Tensile creep measurements -
on 3 poly(vinyl acetate) {ructions and shear creep meusurcnents
on five sharp fractions are reported.  The range of miol. wis, was
Irom 5500 to 780,000 and the temps. were between 19 and 143°.
The temp. dependence of the creep compliunce was described by
the method of reduced variables. The shilt fuctors were identical
forall fractions, provided thateach wasreferred to a sep. reference ¢
temp, corresponding to iso-free vol. states. The treatment
implies a fractional free vol. which decreases with increasing
mol. wt. approaching an asyraptotic value, At very high mol.
wt., the fractional free vol. at 75° is fn = 0.0332 (or fg = 0.026)
and its thermal expansion coefl. isar = 5.9 X 10 %, in reasonable .
agrecment with previous estimates.  In the transition zone, the
creep comphiance and hence all viscoelastic properties are identical
in the iso-frec-vol. states. In the terminal zone, the viscoclastic
properties are characterized by the steady-state compliance,
whose valuc {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 nodulus in the
terminal zone, derived from the creep compliance by approxi-
mation methods, agrees modcrately well with the predictions of
the Rouse theory for mol. wt. from 10,500 to 262,000, XLIIL
Viscoelastig properties of poly(yinylpceiates), 2. Creep studies
of blends. Kazuhiko Ninomiya, Juhn D. Ferry, and Yasuji -
°Oyanagi. [bid. 2207-23U8. Shcar creep meusurements were
made on 18 binary blends of poly(vinyl acctate) fractions. In 5
biends, both component mol. wts. cxceeded .M., the crit. mol.
wt. for onset of coupling entanglements; in 4, both were less than
M., and in 9, 1 mol. wt., was less and one grcater than M,.
The temp. range was 19-136°. The temp. dependence of the
creep compliance was described by the method of recuced
variables. The shift factors were identical for all the biends and
also for the component fractions, provided that cach was referred
to a sep. reference temp. corresponding to iso {ree-vol, states,
From these relerence temps. and the thermal expansion coefl. of
free vol. obtained from the WLF equation (ar = 5.9 X 107Y),
the fractional free vol. f, of each blend was caled. at 40°.  In eacl
blend, f was nearly equal to »f, + wfr, where the subscripts refef
to the 2 components and » is the vol. fraction. In terms of mol
wt., the expression f = 0.0325 + 51.5/ M, holds for ncarly all thi
plends, where M, is no.-av. mol. wt. In the transition zone o!
Yiscoelastic behavior, the creep compliances of all the blends are
L‘lenlical when reduced to isosfree-vol. states. In the terminal
one, the viscosities and terminal relaxation times depeiid on the
pombined eflects of free vol. (a function of M, governing the
ocal [riction coeff.) and mol. length (a function of M., which”
Includes entangiements if at least 1 species hus A > AL). The
lormer eflect can be eliminated by reducing the viscositics to iso-
free-vol states (ny). For M. < M. 5y is closely proportional to
Ma, and for M, > B, it is closely proportional to M.’* up to
M. = 400,000, The steady-state compliances of most of the
blends were close to the values caled. from the Rouse theory,
Jo = (2/5)Mu M/ Moo RT, where p is the d., esp. when the
possibility of some dcgree of mol. heterogeneily in the coniponent
fractions was taken into account by the method of Peticolas and
Menefee. The ratic As of the terminal reluxation times of the

component of higher mol. wt. in the blend to their values in
that pure componcnt was obtained for cach bleud by applying
the method of N. to the reluxation inodulus, caled. from the
crecp comnpliance by approximation methods. For most of the
blends, Az was close to the value caled. from the Rouse theory,
miMz/n-M <. The dala in the terminal zoue were further
analyzed by the phenomenological theory of viscoelasticity in
terms of 2 auxiliary dimensionless pariuneters Ny and D, Here
D = M7\, where A s the ratio of terminal refaxation times of
the component of lower mol. wt. in the biend to their values in
that pure component. The data-are afl consistent with the
assumption that D = L when the X and n values are reduced to
iso-frec-vol. staltes, and that otherwise log D = (1/2.303)(1/f
— (m/fi) — (w/fiY]. The parameter Ny is the ratio of the con-
tributions per unit vol. of the 2 components to energy dissipation
in stcady How. When both Af < Af,, Mn = M3/ M, as predicted
by the Rouse theory. When both Af > Af,, Ny exceeds Afy/Al
by a factor which ranges from 6 to 10. When 3, < M. < M,
Ny increases rupidly with ». In such a blend, X is more de-
pendent on compu. than A, because component 1 participates in
the entanglements to a limited extent. RCKG
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irh- ) tron radiation _gesistance of plastics, J: AW
l'u‘i-l.ntx‘-',cln‘e.riY’Te(‘-c?ﬂc |rT'.\uu, B Grn i (T !«‘, {\It";l n(-‘nc lL:h:‘
fnc., Murray Thif, N.J.) //1~I'._I'Irr.\ln A2 RN o
248 9, 251-3, 374, 4T 10AT). The clfvets :
on the meeh, and clee. propertiesol 45 plastics weredete
pulymers and polycthylenes were Bt resislanl ta

f [y - s wore least fc
while acrylicy, cellulinics, and Nuorocarhbons “‘C? gt

1851

Osmotic_cgefficient of allcali salts of glyoxylic.acid. pastial ace-
1ol polywadnyl alculub L wateq.  Akiv Nakajima and Hideto
Sotobay.ashi (Kyoto bulv., Japan). Kohunshs Kaguku 19,
423-4(19G2).  Osmotic-pressure measurcments were performed
in dil. aq. solns. of un ulkuli salt of glyoxylic acid partial acetal o
of poly(viny} ale.}, costg. ~B mole &, COOQH groups in the
polymer chains, The osmotic coefl. culed. frum the exptl. data
ts very senall wnd increases with the conen. of the polviner.  This
result conforms with that previously found for linear copolymers
composcd of vinyl ale. and acrylic acid units.  To discuss this
result more fully, the degree of swelling of the cross-linked co- €
polyclectrolytes composced of the sume components as that of the
linear polymer was measured in H:0.  The osinotic coefl. evalu-
ated from the results of thie swelling equil. was compared with
that for the Jinear copolymer, Ehichi Wada

The orientation in atactic noncrystaliine polymera. J. W. _
Breitenbuch, A, Preisinger, and E. Tomschik (Univ. Vienna).
Monatsh. 04(5), HO7-8( 196G3). Microscopic exama. of thin sec-
tions of polymers of the “popearn’™ type disclosed optically iso-
tropic and also large aptically anisotropic domains.  ‘Thuse sub-
stances give x-ray diffraction patterns of amorphous matter.
Parallel oricntation of the polymer chains exists to a degree. §
The no. of opticully anisotropic domuins in the nonhomogencous
polymers is in direct relution to the ability to grow, in the case of
monovinyl compds.  Alter cxtended growth in monovinyt
compds., pulymers will be ubtained which huve almost no capac-
ity for further growth and which have very few anisotropic do-
I:n:lsins.I Willem van Hees —

ingle crystals of poly(vinyl_alcohol). Kiyoshi Tsuboi and
Tam%nﬁghizu'ﬁl ﬂ'll%ﬂ%erRj;\jﬁ) Co., )le., Kurashiki,
Japan). J. Polymer Scs. Pt. B 1(10), 631—4(1963). The clec-
tron ricrographs of single crystals of poly(viny! alc.) show
parallelogruwm-like platelets. The ratio of the length of the longer
side to the shorter side is about 5, the lamella thickness 100-150
A., and the acute angle of the paralielogram 53°. The occur-
rence of corrugations inclined at 20-30° 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
intetsitics of the reflections of the electron-diffraction pattemn of
the single crystal nearly correspond to those of the x-my reflec-
lions of fibers of poly(vinyl alc.). G. W. Scherf

1857

Role of unsaturation in the radiation chemistry of polymers.

I. Polyethylene. M. A. Crook and B. §. Lyons (Bnt. In
sulated Cullender's Cables Lid., London).  Trans. Faraday Soc
$9(490), 2334-149(1963). The variation with lonizing radiatio
{Van d- Craaf accclerator) dose of vinyl, vinylidene, and /rans
vinyleue unsatn. conen. in high- and low-d. polycthylene (I} wad
stuilicd, including the eect of added allyl and vinyl unsatn. ag
- triallyl eyanurate (II), 1,19-cicosadicne (I11), and divinylben-
zene.  In both high- and low-d. [, suppression of trans-vinylene
decuy was-obscrved in the presence of 1T or IH.  Expressions
were dorived to account for decay of vinyl, vinyhidene, and
addced allyl unsatu. which allow for radical scavenging by the
eyanurate group. The results were expliined in terms of cnergy
wmigration to or localization in the vicinity of unsatd. groups fol-
lowed, in most cascs, by chain reactions. Radiolvtically
formed trans-vinylene groups are postulated to be radical scaven-
gers rather than chain carriers. 1. - Gel formation in_polymer,
and (ﬁall:,?..cymum(e_gxﬂxmre}s. Ibid. 2350-4. Gelling doses
for I, poly(Me acrylate), and poly{vigylagetate) ure decreased by
small addns. of III. Large amts. of [II inhibit gelution at low
doses, but increase gelation at high doses. At conens. of 0.5
5.0% of Il in I, cach mol. of III cross-links 2.5-3.0 polymer mols.,
indicating that, in this concn. range, hydrogenation or polyneri-
- zation of allyl groups is insignificant, Cf. Dole, ¢t al., CA 52,

1464e. T. W. Brooks

YUk Fiz. Zh. 9(1), 09-100(196-4).

16052

Rossible. use_of the_dielectric_mcthod for_studying the struc-
ture_aad intermolecular forces in the liquid stule on a polymer-
golvent model. D7 FVasclavskit (Cotytech. Tost., Leningiad},
Muasuremcnuts af the tungent
of diclce. inss angle and the diclec. const. made with sulns. of
poly(vinyl acetate) (I in H:0 or Phidle showed that, in the pres-
enve of H:0, the max. of the tangent of diclee. loss angle and the
diclee, const. ure shifted to lower temps.  The h‘mp.‘slnil is
directly proportional to the no. of H:0 mols. introduced into the
polymer. This effect is attributed to the interaction hetween
14,0 and the polar polymner groups.  PhMc hus no cffect on the
polar  groups.  Thus, 10 blocks the polar polywner groups Q“d
deereases the cffective dipole ionicnt cated. for’a mounower link
of the macromol.  PhMe changes the geometrieal cnn‘ﬂgur;;lmn
of thewpolymer-solvent mols., and therefore the effective dipole
moment caicd. for the monomer link remains unaffected. The
activation energy also decreases during plasticizing of the poly-
mer with both H;O and PhMe mols. . GPIW

1882

Polzivin{_l acetate) and poly(vinyl alcohol), an cxam?le ot the
employme Blyiers In the dexile indusity. T, Linke and
Mr werke TIncenst Aot rrinkiurt/ Main-lInechst,
Ger.). AMdliand Textilber. 44(10), 1134-8{1063). A roview
of the different applications heing made of poly(vinyl acctate)
and poly({vinyl alc.) in their roles as textile assistants,

Thomnas A. Wilson

11

Structure and mechanical properties bm-osiented L gmorphous
"eg.u—-z_p'olfsié}'s. AT LL-'JE}.‘.\ and £. V. RKuvshinskii. Fic.:

terd. #efa 5(11), 3E13-19(1963); ¢f. €A 35, 26314 Deforma
tion-strength characteristics were investigated for pulvivinyl

ctate) and poly(Me methacrylate) Alms which under \\'Fn‘f
wiaxial stretching at different temps.  Strength and clongation
at breuking are not found to be single-valued functions of the av.
degree of orientation of mucromol. chai Analysis of expts. on
isometric heating leads to the conclusion that films with the
same birefringence but oricnited at different temps. have different
internal structures. This is reflected in their mech. properties.

2 H. Libackyj

I3

4253

Determination of the diameter of large latex particles from. the
2l dengilies” ™ Miroslav “[A;Jue;‘ckx.-z Chéln.“f’rum;ul
1 , 4y 9i3). Previous reports (CA S5, 204884
62164) dealt with the detn. of the diam. of latex particles up to
0.2-y. The method is applicable to det. the diam. of Jatex par-
ticles of poly(vi and other polymers up to-3u. Pul-
frich’s pbotometer 1s used for the detn. of optical ds.
vty : . R. C. Evans

4272

Gel formation in poly(vinyl alcohot) film by heat treatment afteg
exposuze o, ulll‘?x;!_lgoie!v Teht Masalake Mori and Michikazu
r'.%?ﬁﬁ‘(‘d’hiv._'rokyu)‘. “Japan. 1, Appl. Fhys. 3(1), 11-16
(1064). The phys. properties of poly(vinyl alc.) (I) are changed
by expasure to uitraviolet light followed by heat wreatment as in
the case of high energy radiations. When I is irradiated in air,
carbonyl groups are produced. The heat treatment of irradiated

I above 120° produces cross-linkages between mol. chains.
ahove p s _ RCJD

58, —
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N E,Lgr:{};gh ‘g,ga.\ -?mpg jes of poly(vinyl alco its che- Eflecs of_stursgspecificity on equilibrium acetalization, of poly.
mﬁg A ﬁ Ce '(ma%h. ;: Kvyatkovskay :ﬁ'{n—:x. (vin Icohol) _and ACNS-Z &AL Kiywhi Fujil; -f““ll
and B. 8. Skorobogatov. Vysokemolekul. Socdin. 5(10), 1534-7 UkidlaT and ™ Masakdzu  STutsumofo  (Kurushiki Rayon Co.,

(1063).. Polychelistes were prepd. by treating poly(vinyl alc.) Okayama, Japan). J, Polymer Sci. Pr. B 1(12), 693-6( [9'}3).

: The equil. const. (%) in the acetalization of pentane-2,4-diob (1)

(meso type)is 8.7 X 10P, of E(di-type), 3.7 X 10". For poly{vinyl

ale.) {II), correeted vajues of kare: for H-1 (isotuctic) 3.01 X 1(¥,

4304 11-2 (conventional) 1.14 X 10%, -3 (syndiotuctic) 7.96 X 10,

The degree of tacticity for each II sample is caled. as: II-}

(Y) films with 109, Ti(SOx or 107, Cu(NH;) SOy, and their elec- [, = 0.740, So = 0.254; 112 /o = 0.47, S = 0.53; U3 [ =

trocoud. was measured at varions temps.  For Cu polychclates, 0. = 0.671, foand S denoting the isotactic and syndio-
the dependence of log ¢ vs. 1/T (o is the sp. electrocond. and T tactic [ractions, resp. John I1. Ditunar

the abs. temp.) in the heating cycle is represented by 2 straight Properties of polyacetylenes. V. 1. Kasutochkin, A. M.

Ties with a break at 67°.  This is cused by desorption of ab= Sladkov, Yu. P, Kudryavtsev, Z. S. Smutkiua, T. M. Khren-

sorbed H0). By repeating the tingconting cycles in vacuo, kovat, and V. V. Korshiik (Inst. Heteroorg, Compls., Moscow).
the depemlener beeones asingle stradght e for both the heating feo. Akad. Nauk SSSR, Ser. Kkim. 1903(10), 1766-71. The wt.
and eoutiug expts. For Ti pulycliches, the tenp. dependence losses of the previously described polyuacctylenie polymers (CA
of ¢ was weisured only up to 68°; at this taup. the darkening $5. 18554d) on heating to 8K0° were detd. Al yellow substances
of the sumple oceurs. “The behavior of Ti polychelates is similar {patymers of p~diethynylbenzenc. its copolymers with PhC:iCH,
to that of Cu polychelates, including the effect of absorbed H;0. EtC:CH, C:Hi 0,10-dicthynyl-@,10-dihydroxy-9,10-dihydroan-
The electrocond. is of st order with no sign of ionic cond. thracene, and the copotymer-of PhC: CIl with 2,6-dimethyl-3.5-
The electrocond. of I and its Ti chelates is 107"-10~" chw ™! dicthynylpyridine) had lincar structures and only a small loss of
cm. "' while that of Cu chelates is 107410 ohm ~! cm. ! volatile matter on heating at 2°/min. At high temps., no
K. Dusek carhunization was evident and there was only a small drop in

5641 C:H ratio at 410°, possibly because of reaction of macroradicals

with water vapor. 1f the heating rate was raised to 8°/min.,

n . ALy vigorous decompn. taok plice and much veolatile material was
xden“ﬁ:a!ﬂn—ojvomﬂn‘“—p"l-yme‘.LbLPYYQlYSiS.ﬂnd,gns_chrq,- lost at relatively moderate temps.  Also examined were dark or
'{.‘.@“’S‘:” hy, Feuﬂ‘?l'fs and H. Weigel (Bundesanstalt black polymers of C:H:, its copolymers with 9,10-diethoxy-9,10-
ildl\lh“pnll:ﬁlulg, Berlin-Dahlen). 2. Anal. Chem. 199(2), dihydroxy-0,10-dthydrounthracene and  2,6-dimethyl-3.5-di-

21-32(1864).  Ldentification of org. polymers is based on ethynylpyridine, and polymers of the latter 2 monomers, as well
pyrolysis in a sep. tube followed by analysis of the pyroiyzate as polylvinylale,).  These were studied in normal and in heated-
by gas chromatography. _Poiymers studicd included poty- treated states. . The group was found to consist of semiconduc-
styrene, silicone rubber, silicone oil, poly(Me methacrylate), tors with an activation energy of cond. of 0.1-1.0e.v. The prob-
polyacrylonitrile, poly(Bu acrylate), poly(Et acrylate), benzy) able gross structure consisted of aggregates of parallel chains with
cellulose, Et cellulose, Me cellulose, cellulose acetate, cellulose a high degree of azitnuthal orientation, which depended on the
acctatebutyrate, cellulase, poly(vinyl propionate), polyivinyl space occupied by the substituent groups. Gencrally, Ph rings
mm:.) 1 le!J-I-W.LJlC._) K. G. Stone a9 end groups improved the longitudinal vrientation and appear-

Identification eaction_for_poly(vinyl_alcohol). M. M. L. ance of cryst. regions in the aggregates. Conds. of the speci-

Khosha ind KT J. Balakrishna | Defence Res. Lib., Cawn S i : te ¢ i g i 3

4 y s. Lab., pore}, mens in the temp. range 100-R00° are given. G. M. Kosolapoff
LABDEV (Kanpur, India) 1(1-2), 49{1963)(in English). -~ e e
Poly(vinyl ale.) (I) is distinguished from polyethylene, poly-"

propylenc, polystyrene, and poly(vinyl chluride by heating with 3661
gcsorcx;x‘o‘l in lheﬂprtsunce of coned. HeSO,. Omly [ produces a
rownish-green fluorescence in visible light and strong blue Chemical st iation-i
e (e cqom. A structure of adiation-induced_graft_copolyme
under ultraviolet light. W. R. Browne gllQ neihacy] .}Lgton_pp_l(yé'viﬁmk_oholf - -I‘T'Sgk{'xvmiii’,ﬁ-g.t
5652 i ChaLsuz.A\m, and Y, l\.ubgu v, Ryoto, Japan).  Makromol.
50, e ¢ tm 6|9, 115—24(19({3}("} En;lxsh). A O.l-mm. film of poly-
Determination_of_the_intrinsic_viscosity_at the theta_point.and 1‘6:"‘.}1 :;‘c(i)h(llliwﬂs delrd, irrudiated by y-rays to a dose of 1 x
moalecalag_weight of_a_linear, polymer_from_viscoslty_mcasurg- ol ‘('4‘0 volef’ at =60°. Then 15 ). of Me methacryiate (.
ents_in_a_nomdeal salvent; V. S. R. Rao (P Univ,, : - % in MeOH) per g. of I was added, given 5 frecze.

thaw eyeles with liquid N, deacrated, and he: T
o . | - T » cated 3

5:‘) cllor' graltmg'. After 1T homopolymer was uxtd{ v{v‘::h’.\:l](“cgt
point for a given polymer sample, with any solvent, This equa-’ Sl‘heis/o m;(rease in wt, of the flm, 987, was taken as the % graft.
tion eliminates the necd of finding a @ solvent (which for many o %‘S‘ Icnpolyn_u’.r was acetylated by heating in a ratio of 1
systems is diflicult): [nlo = [nl{L — (1-2k)'Al, where & is the £ 10 <0 Bl puridine and 10 mi. Ae:0 for 3 hrs. at 60° and 15 .
Hugginsconst.(0.2-0.5).  [rlaiscaled. for polystyrene dissolved in {rcr-u 17 ¢ ;‘{" pptg. with H,0. Successive pptns. were made
CHCl,, toluene, Tetralin, C:H.~CiHq, dioxane, o-CeH,Cl, di- ol mer: '.“: soln. with BuOH to give 7 fractions of gralt co-
chlorodiethylbenzene, chlorotriethylbenzene, MeCOAm, and Me- gl l}l;c 2 o1 € remaining amt. of compd. indicated that 96,
COEt, as well as for poly(vinyl acetate} in M&CO and amylase cﬁul_par:}] th e not been grafted. Av. degrees of polym-
in Me;SO.  An equation is also given which, if used with the Clcav:":.-' A "e1 pgtd. fractions were between 14,000 and 63.000.
above cquation, pesmits calen. of the mol. wt. of a given polymer haality gfox?5 b e backbone mol. by sapon., swelling in Me;S0O,
in any solvent: m. = KoM'/r, where Ky is a solvent-independent copal L i rs. at 30° with 0.004 g. HIO, per 0.1 g. of swollen
const., the values of which are available in the literature for mg_‘;h);m > and re-acctyla(:g:\a gave oo change in mol. wt., show-
many polymers, and A is the mol. wt. 13 rcfertrécess.. Betand : oresence afanly | hnnoh per mol. R. Bostwick

afayentd, idimal ~ J. Polymer Sei. 62(174), S157=5155(1952).
An equation is given fur [g]s, the intrinsic viscosity (5] at the &

5700

Relation_between_stereoregulari and_water_rgsistan
- = . en "y o
#mlmhaﬂ:(?syxﬂs g'l‘lyushl ujii, Takani Mochiaks,
unji Ukida, and Masakaza Matsumoto {Kurashiki Rayoen. Co
Okayama, Japan). J. Palymer Sci.Be: B {{12, 607 4 1963).
Expts. on PVA samples-of different syndintacticity, subjected a;
films to different crystn. trcatments, indicated that: both- the
eryst.-amd amorphous portions should be considered as a Tac}xr
he vement of the water resistance o6 B~ s
John H. Dittmar



" Electrochemical propestics. of-ionogenic membrancs. prepared
and_oxidative,degradationob. poly{vinyl _alcohol)
.M. Elisou e H Gl Spencer {Classan Coll., Clem-

thermal,
}iEVA\.
san, S, . J. Pulymer Nci. Pt B 1(12), 707-LX 1063).
hem. propertics of PVA membrancs after degrada-
0o streamn of dry O were presented. The degruda-
tivn produced an amber culor in the mcbranes, and inervased
their wet strength and their brittleness when dry.  The mgnif-
icant change in the infrurcd spectra of the mcmbranes durin
degradation was the develupment of absurption in the carbony
(~1700 e "1 and alkene {(~ 1600 cm. 7}) regions, a purtiun ol
the carbanet absorption being due 1o the presence of COOH
grovps.  The degradation apparcntly produced COOLL groups
and a more rigid membrane structure despite possible chain scis-
sivn.  The cations decreased osmiotic flow and <p.

ductiance, and increased the conen. potentials of the nicmbrines.
John H. Dittmar
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Analysis.o{ high polymers by.gas_chromatography of pyrolysig
producis. L. Identification _of pyrolysis_products of polymers.

T Braun, Farke Lack 69, 5275 10613). ™ A Pt wire Coit i a 10
X 100 oun. glass amput is used for pyrolysis at 800° (20 sec.).
The condenscd reaction products are put through the gas chroma-
tograph at 10° with He using a Z2-in. "B wolumn (Perkin-
Eimer 116K). Chromatogrums, peaks, and retention thines of
idcntified substances are reported. 28 references.

Konrad Parker

6990 ’

Capillnry_chromatography_of poly(vinyl_acetate)_emulsions,
CSadaa Havashn, Chivolo wno, und Takuliko Motoysma
(High Polywer Chiem, Inds. Ltd., Osaka, Japan). Yukagoka
12, S01-501ni),  Poly(vinvl acctate) emul s stabilized with
=ntp have a ennsiderable resistance to coagulation with a Nay SO,
soln. Thesc coagulation phenoniena have been easily observed
by means of capllary chromutography. In th e case of emul-
sions stabilized with noniwnic scaps ol the poly(ethylene oxide)
type, the stabilization effect was found to increase with increase
in chain length of ethylenc oxide in the soap; the lauryl cther type
surfactant had a better effect on the stability than the nonyl-
phenyl ether type. K. Kitsuta

8147
Solutjon and bulk properties of branched-poly(vinyl acetates).
1. Woa-Newtonian viscosity behavior. L. M. Hobbhs und V. C.
Long (Univ. of Michigan, Ann Arbor). Polymer 4(4), 478-91
(1063); CA 51, 14318¢c. A scries of lineur and branched
“samples of the title polymer (1) having a narrow mol.-wt. distribus
tion were prepd. and characterized by soln, viscosity, hydrolysis,
and light-scattering measurements.  Viscosity loss after hydroly-
sis and rcacetylation of I was a qual. test for branching. Solus.
of I having mol. wts. over 2 X 10% exhibited non-Newtonian flow
behavior: Mol. wt. rather than structurc was the major con-
tnbutor to non-Newtonian behavior. The ratio of. lincar to
branched intrinsic viscositics in samples with the same mol.
wt. was insensitive to shear rate. It was therefore possibie to
detect branching by comparison of shear sensitivities of hranched
and linear fractions having the same intrinsic viscosity. Proce
dures for detg. intrinsic viscusity at O shcar rate and shea
sensitivity from soln. viscosity data are discussed.
v . T. W. Brooks
'+ Colloid chemical studies of starching materials. V. Rheq!
logreal ‘u\u toncqnlm(ed__polyl_vin 1_alcohol) solutions,
Kf.n.\uyudl A gaki and Takako Nishii (Osaka City Univ.)
Bull. Chem. Soc. Japun 37(1), 60-6(1964); ¢f. CA 57, 708:1{
The viscoelastic behavior of FH-12% soins. of poly(vinyl ale.) ( i
was studied by using an oscillation rheometer ( C.l 55, 16079¢]
for dynaemic measurements and a Couette-type rotation viscom-
,.eter for steudy-flow measurements. Thus, 4 samples of I,
ranging in av. degree of polymerization (£) from 1700 to 2600,
were measured at 30° for dynamic and steady-flow viscosity
{n), and ‘dyvamic rigidity (G). Mcasurements were made 28,
60, and 110 hrs, alter the prepn. of cachi suln.  The results were
ahalyzed by use of the Rouse theory (CA 57, 10956g). At low
frequencies, dynamic » was almost const. for 3 samples, and
was ncarly equal to zero. For these 3 samples, the relations
of dynamic » and G vs. angular frequency (w) did not depeud on
time and agreed with theory. The time and w dependence of
dyaumic g and G in the 4th samnplc was attributed to the existence
of an intcrmol. assocn. structure which is destroyed by increasing
w and affccted by time.  Steady-flow y varied with both tim
and velocity gradient (g) for all 4 samples, increasing with
for the low-mol.-wt. samples and decreasing with g for the high-
mol.-wt. samples. For all samples, wo/#? was fairly const..
where us is dynamic v extrapolated to w = 0. R. Bostwick

o
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. ita -

Viscosity,_and_molecular_wei hg_nl_polvaongd.&
-2cllCals <. Lepur ‘wpr. Peredrw, Kraci l_l\hnxrh.
1] Kir 5. 1962, 171~5. Fractiouation of poly(vinyl alc.)

(1) was carried out by pptn. of individual fractions of 2'¢ uq.
soln. with the aid of an aq. Me:CO soln. in 0,25 to 1.75 ratio.
Five fractions of ¥ were prepd. in u dry form. Viscometre
detn. of the characteristic viscosity of I and its 5 fractions was
made at 50° and $0.8% concn., The viscosity-av. n'ml. wi. wias
928,500 for 1. The mol. wt. of the 5 [ractions varied in the range
of 11,000—40,000. Relations of the reduced viscosity to concn.
for all samples were expressed gruphicull)"by a straight I|!w.
Brom Ref. Zh., Khim. 1963, Abstr. No. 13N222. MXRK
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Investigation of the intermolecular interactions_in_polymer
and”their hydrlet moqonﬁﬂy__u?fﬁg;iu!ran:d_spuc.l‘ra."'II!"
Polymers. G P RGKIATov and ™AL L7 Smolyauskii. =" Optika
I=p3kTrinKopiyn 15(6), 766 -TH(1U63): cf. CA 60, 1854c.
urements were made of the frequencies and intensities of the
re:o infrared absorptions of poly(Me acrylate), poly(Et acry-
late), poly(Bu acrylate), poly(Mec mcthacrylate), poly( Et meth-
acrylate), poly(Bu methacrylate), and poly(vinyl acetate) in the
solid state and in CeHy nindd CHCY, solns. A. P. Kotloby

10803

exminati the_gmolecular_weight of_poly(viayl acetats)
DC('Y-" Y go;mwléls' M and \if‘p 1, Guptr (Univ,

HO-17(196 ) in Eng-
inyl acetate by using v,y -aza-
o at 80 amt

The av. mol. wt. (4f) of the sumples
was detd. by viscosity detn. and end-group titrations for both

s . Tudin). Makromol. Chem. 7L,
lish). - The polymerization 'ol' v ,
bis(y~cyatiovaleric acid) as initiator has been studie

0% in JICONMe, soln.

fractionated and unfractionated samples.  For low-mol.-wt

sumples of unfractionated
(intrinsi

iscosity) =

[ I R
C.Ha is lor Inleren = +0.37 + 1.2610g Inleue: 1 C. Kogon
The use of membranea_permeable_to_the-solute-in-the deter-
E_nalxon_;cl'nmlccul;u_wc?ghtg_by_osmume_lry,._\ Fanny Boycr-
awenoki (CIN.R.S., Bellevue, France).  Comptl. Rend. 256(1),
203-5(1904). Staverman's equatinn x. = Sx; (CA 45, 6110e)
was used to relate the mcasured apparent osmotic pressure, r,, as
detd. with a nonsclective membrane, to the theoretical pressure,

r.o S is the reflection coeff. and is given by 5 = [(G — G/ -

{Ci + GC)]ems, in which €, and C: are the solute conenms. in
compartments 1 and 2 of the osmometer when the apparent
*pressure is zero. Studies were made with poly(viaylpyrroli-
dinone) (I) and poly(vinyi alc.) (II) at 25° with a soln.:solvent
ratio of 1:2. " Plots of »/C vs. C (€ = concn. in g./100 nl.)
gave straight lines which could be extrapoluted to the limiting
value of »/Cas C — Q. - These data wcre used to cale. the mol.
wt. according to van't Hofl's law. The apparent mol. wts.
{&7.) ‘'were higher than the thceorctical values (M,). For I,
Ma = 75,100, whila M, = 23,000. For II, A/, = 32,400 and

M, = 20,000, When the appareut mol. wts. were cor. by the

10804 Vol. 60

reflection cocfl. ( Af.S), the agreement between M, and A/, was
very close for both polymers. A, A_Hilz

poly(vinyl acctate), the cquation
= 146 % WiAER i valid] For
the relation [n] = L.U% X LO7'ALT given good _
nce.. The rclatiom between n] iy CHCl and in

h



1964

ing oriented nmorphous
V. “Kuvshinskii (Acad. ,
Vysokomolckul. Sordin. 6(1), 52-7
correlation of polymer orientation charaucteristics
with its intemal stress changes (Rudd und Andrews, Cd4 53,
R18¢) was substantiully extended by the use of a uniform, rela-
uvcly slow increasc of tewnp., i.c. isometric hcating. Bands of

10808 “Vol. 60
WL?? Rel(I) aud poly(de methacrytate) (IT) film (up’

w thi il to 2 X 20 man, strips, were stretehied at ele-
vated temps,  The bumls were prepd. from polymers of meii
mol. wt. of TO0,000 end 710,000 of 1 and 11, resp., by evapg. [rom
coned. sofns, on a glass pad, and dryiug the flot i1 vacna for a
few days at 120 aud at 150° for I and II, resp.  ‘T'he softening
temips. of dried I and I[ filns were 44 and 120°, respe . The®
stctehed bands were conled with cold air and the bircfringence of
the oricuted saitiples was taken.  The polymer bands were then
fixed vertieaily in 2 elamps, Uie upper one connceted to a dyna-

L motaeter, aud on heating at a const. rute ¢ (1-60°/min.Ya din.
gram of isometric heating { /2111) was constructed for each expt
on the stress us. the temyp. coordinates, The DI for the uu‘\ur':
plious pulymers showed curves with a single peuk or peak pha-
teaun, and the max. stress a0 wus taken as the value of ntenial
stress.  In o saples of I orieated in various couditions, the o,
valug increased continuousty with the increase in blrc(r’iugoncé
(an)r, treespective of the clungation conditions (Rudi and An-
drews, loc. ¢it.).  The tewp. of clongation T, and the rate V.,
were changed from 45 10 90° and from 0.08 to 2.559% /sec., rex, 3
A similar relation was obxerved in oriented II.  The shupl.:'ol ”f:c
i DI curves depended on the degree of streteh, temp., and
z(rclch rate. In I.lch.ulgrs of the degree of streteh A from 1.5t
2.5.3.5, and 5at T, and V', const, resulted i 2111 curves start-
Ing at the same point and max. at the same temp., but with ‘cur- i
req{:m{g]mgly greater o¢ values. A decrease in ¥V, from 1.2 to
(),l:.ts /p/bccr. save lower o, and a wider peak shape., An iuc;'mse
in T, from .)l‘7 to 007 iiso give lower and wider peaks, and ina
case u.( q =i _/mm. iIsometric heating, a pronnunced platcau. In
JL with an increase in A fron 15 0 2.5, 325, and 3.9
(at e = 105 and V, = 2587 /sec.), the stresses started to in.
f‘rcas«la( correspondingly Iower temps., some 70-80° below the
softening tewnp, f.( theinitial polymer. The max. stresses in condi-
tions of wotnetric heating corresponded to the stresses on struc-
lu‘n;z fixation during cooling. Samples of I stretcbed at T, =
46°. % = 6, andf = 16g., and of II stretched at 120°,3, and 31
8., resp., showed max. stresses on D/H, i.e. equal to Slr,csses on
?‘0"&3(!0" (f is the const. clongating force). The stress and re-
laxation aspects of the D /H curves are discussed ; it is considered
that the diagrams prescnt data on the mean orientation degrce of
macromol. links and reflect differences in the distribution of bonds
be(_wtcnihe macromolecules. Andrew L. Grochowski

10816

TPE mal_stability_of poly(vinyl alcohol) O. O. Borodina and
K. E Pervpelkin, — Plasticheskie  Massy 1964(1), 7-11. The
effcet of NaOA¢ on the thermal stahility of various samples of
poly(vinyl ale.) was studied at 120-220°, Increasing amts. of
NaOAc und increasing temps. increase the rate of color forma-
tion. [Increasing wunts. of NaOAc decrease the water soly. at
const. titne and temp. The degree of polymerization is de-
ereased on heating in proportion to the time and teiup.
ii. A. Blair
nformations
vy _alevhol).

Effect of jntramoleculat hydrogen bonds on _th

ip Folution” of-molecules of 3-dicls and ol poly h
lgémi Buc { Eeole Super. Phys. Ching, nd., Paris). Adun. Chim.
(Daris) B(7-R), 431-56(1964); of. CAd 60, (0512h. The
effect of inter- and intramo). interactions in a synthetic polyner,
poly(vinyl ale.} (1), on its confurtnution was studicd as a model
for mucromols. of biol. interest. Nuclear magnctic resomunce
(NMR) was used to study H honding in ag. soins. The 11O
mols. endcred into competition with the ale. groups in the forma-
tion of H bonds and modified the speed of passage from 1 con-
figuration to unother. ‘The preferred configurations in CCl
soin. were not present in aq. solns.  This determnative arrange-
ment in the structure of the pulyalc. disuppenred progressively
in the presence of certain Jrd substances (for exawple, SCN7),
whose activity with respect to the H bond is known. This wus
aoted in studying the resonance of the mcthylene protons of
mesa-2,4-pentinediol and the sp. rotatory power of an optically
active  13-butanediol dissolved in H;O-KSCN  sulus.  The
‘intruduction of these results into the statistical calens. of the
conformation allowed a prediction of the influence exerted hy
breuking the different types of H bond on the radius of gyration
of a macromol. of I of known mol. wt, and stereoregularily to
be. miule. .In the case of atuctic praducts, scisston of the H
"bridges between noncontiguous hydroxyls occurred with an in-
erease of the radins of gyration, while an inverse effect was to be
‘expected from the ruptare of more <tabl: hands in the 3-position.
These *2 phenommena could be demonstrated by studying the
variation of the intrinsic viscosity of an atactic Linan aq. KSCN

soln. with variable concn. of salt. These results were confirmed

by measuring the intensity of light scattered by these soins,

It was also shown by an infrured study that the preferential

fixation of the salt probably results in the establishinent uf a

H bund between the polyalc. and the N atom of the SCN -,

This effecc is the inverse of that of an electrolyte which saits

-out; this type of electrolyte causes an increase in the frequency
of the H bunds which are established between the alc. groups.

In the latter case, the ions acting as dipoles tend to hydrate,

creating focal superconcns. of the org. species. These results

are confirmed by a study of the NMR of the protons. The

systematic utilization of aq. solns. of differeat electrolytes

therefore allows exptl. conditions favorable 1o the manifestation

of conformational transitions to be created by varying the state

of assocn. of the solvent. C. L. Deasy
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tate_in_ poly-

of di

Cond tric_d
yingl alcool)m
osmakova.

Plasticheskie Massy 1964(2), 60-71.

“D. B. Gurvich, V. A. Balandina. and B V.

Unreacted

NaOAc _in-poly(viny! alc.) {I), prepd. by the sapom.-ef - poly-

{viny! acctate) in Mel

%150 m. Boiling H,0, dild. by Y
Yidn. of 5-10 ml. 0.1 NaCl, titrated with 0.1N HCL,

detd.: 4-8 g. | is dissolved

was
120-50 mi. H:0, and after the
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iffusion-controlled transitions.in high
The degree ot pranchung of poly(vinyl acctate), Hung Chou, 0! _un‘:l:f;g,p,x}ggri?:::"%x:umg:?;orhﬁ Sugura (Nippon Univ.,
Shwi-Lin Ciren, Min-Jen Chen, and Sha-Wan Chi.  Fang Chik Pl m '.l\'nll.md-Z llN(Z) 110-25( 1964 Xin English); cf. CA
Cine Sha 1963(10), 1% 20. The degree of branching is based on  fokyul, Rofld 2 B Lol B e poly( Me
a h/\' v;\ll;u(' wh’m;,\ is xlx-li;’u‘nrd' as (_l(u: :r‘aliuluf (P.‘u/lp;;«lly_m:r:;"",i’:“l me’lhncryhu;‘)l (_ld).) pol):jc:ub‘onnl_c (1D), [w;lyiacrylnnli:‘:iliugglz.
_where £, ana ire the viscusity av, «degrees < inyl loride ), on poly( vinyl acetate), esp. =
of polyCanshacetate) and poly(viny) ale.), resp.  These 2 values E:Lﬂp‘glr;')r,ue‘;a \vil(h f.ps. far lu_-‘]T\\")ro.-m temp., and the shape
ure calet l”;m the watrinsic viwosity (s}, with M"'go as ‘[‘f of the curves of log D vs. 1/T of some Ligh polymers capable of
solvent 20407, according to the cquations: {n)ar - 7.04 X 10 H-bond formation penctrated by solvents also capable of H-
Par¥and [al, = 7.50 %X 107824, The emulsion, bulk, soln., pond formation {e.g. nylon f/E1OH, ecllulose/ EtOH, and cellu-
and suspeasion potvinerization trchni_ques are uscd to compare  jose diacetate/BuOH), and curves of high polymers penetrated
tiear elfects on the degree of branching of the polymers. The by solvents only onc of which can form H-bonds (e.g. I/BuOH,
A oand &' CHuggins const. (CA 37, [18)) decrease in the order Il/ethylene glycol, and HI/MeNO;) were analyzed.  The curves
listed above at w conversion >80%, for the first 3 techniques ind  coryesponded to 4 types: (a) | intersection point and 2 lincar
above 275 for the last technigne. The expti. data obtained  pbrunthes; (b) 2 intersection points and 3 lincar branches: (¢)
with a soln. technique, using 207 MeOH by wt., indicale that type (@), to which a downward branch isattached at higher values
the K value incieases rupidly above )% conversion. The K of 1/T; and (d) type (), to which a downwurd branch is similarly
attached. Types (a) and (b) are typical of systems in which
acither the high polymer nor the solvent form H-bridges: tvpes.
12176 (¢} and (d) typily those that do. Types (a) and &() deillgna:e
N . s sz Rosner, 8ystems in which the polymers are lyophobic and swell only
Yellowing ot poly{viny! MCO'_‘O?) on h:a?ggl.ut;r:‘l;“‘zc’"rd"shl slightly; types (b) and (d) designate large swelling aPlI!(y‘ ‘The
Zenon Julte, anmd” Rugeniuse” Jaszcza 1063). The yellow- downward branch corresponds in bath cases to desolvation of the
Polimery 8{T-8Y, Z‘Jl--?(u( f;bc.rs was examd. Ppolymers in the transition process at the higher tcmps.

Srezeein, Pelamd), B
i of polvivinyt aie.) (1) used in the wanu

! Thomas A. Wilson
i s f us’ wnin. were heated at a; I«
with g colodimeter.  The 1 ilnis cust [rom aq. spin. dat )
120- 2000 for 0.5 120 min. The etfect of (quu..umudw
ey rrction of heated ilas W iavestiyatol. 16000

; s allle es
e "'“'ui\.fﬁs'fﬁ:fly ptical _anisotropy _of_poly(vinyl_ acetate) molecules. III.
"kl(hﬂ‘F 'Tul.l;,‘l‘ ;i“;‘mb;\bly coused by the Effuctof the solveut oa the internal rotation lnpoly(vh?_;'l acctate).
o stk , “Lb,'u:ﬁ:-l?h‘ligt‘co! pH-rcsulling froin the addn. of molecules, E. V" Frisman, G. A. Dyu1.l;cv, ]:\D?({)A fK—CBJ;It;-
S Al { stabilizers were detd. vanyan.” " Vysokomolekul. Socdin. 6(2), 341-5(106+t); cf. 3
amphoteric salts.  Optimal conens. ol e e V107, The segmmental anfsotropy. (oer). dependent on the
’ solvent used, of poly{vinyl acetate) (I) mols. was investigated by
13339 means of flow birclringence and viscosity. Tt wa:l pro:ﬁd ‘ljljatln
. P d conjugated double.bonds in producta: change in the long-range.fon:ts in the chain nnAm he Ipf)t‘
Electric conductivity and conjug ‘a. Gelfman, D. S. Bid- « moment of the solvent did not affect (m-az). Any change ol
of .goly(vinyl alcchol) pyrolysis. . A. Ya. L‘Ie\- S. Koba. Dokl. f(a—m) was due to steric interactions between the side groups of
Ly, l.; V. digalova, M4. (Js-q(lu‘.’( l‘l]:):a) anp(’w(-l i)uly(vi.nvl ale.) the I mol., depending on the solvent. Assuniing 'planalr cis ;r;d
fhad. Nauk IUJIR lM(\'l:'ea;n of ;u‘r or ‘an inert gas {or 3 hrs. at ‘,"'_“5 cunfiguration Qf llhe S'Idc x‘roull).da dlg:lrmctcsl:rim ::101::3,”;;
(1) was pyl:') "z-“ ?r: concn. of isolated and conjugated C:C ties of the monomeric unit was calc be ven'de Pogmath
Wiiferent hmpl«. e conel 'spe('lrn increases with increasing  [IRgS caused lower sten’c mtera)cmortli :‘;v.e;p 51' lgrv.i')ops o I:
ol v lrom "Lnlrcnlcd [ is only shghtly ervst., but the The temp. dependence of (ay-u C;ncrlm Cél.lséiol-;ccll:s a'H it
himp-. [)(f‘)?rEn }‘l‘sr.my of the products increasus with increasing ’“I‘;':‘-‘ xylene, lz‘%“l‘;’(f‘“’;e u:ed' . ‘., -Kmtd;:hvﬂo:m s
‘i‘c‘lb:;:c ;; p\yt'\ut is, reaching @ max. value for products pyrolyzed cyclohexanone, and C,H Ll were 2 E
a A:i()i);‘. I pyrolyzed at 300° is completely nnmrphlous. but I
pyrilyzed 2t HA-HK® is again eryst.; the erystaihtes, hj\wcver;
have 4 diferent structure.  Samples of 1 pyrotyzed at JOO—E%
have tue owest sp. elec. cond.  The resp. activation energy, &,
generally decreases with increasing temp. of pyrolysis, exctplt
for the I treated in N; here, the max. E corresponds to the pl[o( -
uct pyrolyzed at 300°. Otherwise, there are only very slight
differences between products treated in O or an inert gas.
phase transition occurs at 250--350)°, which colnspon.ds to ;h:
breakdown of H bonds In I and to a max. coren. of C:C bonds.

K. Dusek
13402

Thermal stabilization, of vinyl polymers, N. V. Mikhaiov,
L.°C. Takareva, Z. N. Zhandarcva, and P. A. Kirpichnikov.
U.S.S.R. 159,934, June 14, 1964, Appl. Nov. 20, 1962. Vinyl
polymer, e.q. Pu}y(,viuyl‘n'.cg. fibers are heat stabilized with
Pwentg. eompds., such as the HiO-s0l. 2-cyanoisopropyl o-phen-
E :ster of phosphorus acid. From Bywui. Isobres. i Tovar-
ko 1964(2), 40, MGCL
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Cgystallinity_of. poly(vinyl alcohol) (PVA) component of poly-
{ in‘)% alcuhol) poly(vinyl chloride ) (PVA-PYC) graft copolymers.
Kau Shirakasht, Kinzo [shikawa, and Keizo Miyasaka (Inst.
Technul. Tokyn).  KNobunshi Kagnku 20(223), 873-9(1963). The
crystailinity of the PVA component of PVA-PVC gratt enpolymer
prepd. from the polyinenization of PV'Cin PVA aq. soln. was stud-
secl. The x-ray scattering enrve of the PV A component wassepd.
frann that of graft copolymer by an at. structure factor, Compton
seattermg factor, and fraction of component polymer.  Crystal-
linity of the PV'A component deercases with the incrense of wt. frac-
Jtiomof the PVC component.  The half width of x-ray diffraction
peak of the PVA eomiponent is much broader than that of homo- or
blended PVA and intluenced by no. of grafting PVC mols. per PVA
el The change of erystallinity of the PYA component of the
grait cupolymer with high temp. teentment differs from that of
home- or blended PVA. From Polymer Rept. 1963(68).017.
TCPM
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*ta_t?. Naoya and Shuji
SailB (LY SaLA). © _ 128, 154’-8(!952).—[n
order to elu idate the mol. mechanism, the behavior of sam-
ples of different mol. wits. ia salns. of ~u dodecyl suliate was
examd. To bulk polymeriz~d systcins of degree of poly-
merization { D.P.) 560, 1500, and 4330 dissolved in acetone,
$1,0 was added gradually, and the acctone removed by evapn.
and dialysis. The av. D.P. of this sol. was abtained from
viscosity mcasurements in acetone solns. by using equations
for the extrapolation of 7,5 to zero conca. and cnlcn..vof ghe
D.P. given in the literature. The process of solubilization
was fallowecd by measurement of the viscosity in the polymer-
soap soln. system relative to that of the soap soln. The
results are exhibited in tables and graphs as functions of
potyuier (c,) and soap {c.) conens, With ¢ of not more
than 3%, even the systems of highest D.P. can be sotu-
bilized for all e,-values used (less than 0.5%). Because of
the size of the polymer mol., these facts exelude the custom-~
ary picture of a soap micelle into which the solubilized mol.
penetrates, With increasing D.P. the pecessary amt. of
soap increases. It varies from 0.7 soap mols. 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 poiyelectrolyvte mech-
anism. The anions J{ the soap are selectively adsorbed on.
polar sites of the polymer. The resulting electrostatic
repulsions extend and solubilize the coiled mols. With in-
creasing ¢, the presence of charged micelles again leads to
coiling of the chains, This could explain the decrease of
nes/cy Observed for high e, similarly as in the case of poly-
electrolytes.  Alternatively, the adsorption may transform
the polymer effectively into a polysoap which solubilizes
itself. A sccond possibility is a cosolvency effect, that is,
solubilization in a mixt. of two non-solvents. This is sug-
gested by the fact that the polymer is sol. in the soap soln.,
shereas it is not sol. in HaO nor in hydrocarbons.
Robert Simba
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Crystal structure of polyyin chiro Sakurada,-
K¢oku  Fuchino, nng AE‘O oru Okada (Kvoto Univ.).
Bull. Inst. Chem. Research, Kyota Univ: 23, 78-9(1950)(in
English).—For explanuation of the x-ray diffraction of poly-
vinyl ale. it is not necessary to assume a stereochem. irregu-
larity as roposed by Bunn {C.4. 41, 2036g: 43, 165). A
particular irregular arrangement of mols. with OH groups
alternately placed in left- and right-hand positions ac-
counts in a satisfactory way for the diffraction pattern. It
is only nmecessary to assume that the 2nd mol. chaia in a unit.
cell is displaced by the 1st 1.26 A. (a length of a C atom in
the zigzag chain) in the direction of fiber axis randomly
upward and downward. DBoth displacements may occnr
with the same probability. Although atomic positions
given by Dunn fit also for this arrangerr :ut, the following
parameters give better agreement with the observed intensi-
ties: . C(of CHi} at 0.243a, 0.2508, 0.063¢; C(of CH) at
0.203a, 0.750b, 0.217¢; half of the O atom at 0.166a,
0.7505, 0.420c, and the other half at 0.488a. 0.730b, 0.480c.
Dimensions rf the unit cell are s = 7.83 A, b = 252 A,,
=553 A., 8 =87 8. Kitaoka

— boric acid the ppt. gave amorphous x-ruy dingram.

X-ra i n%mmmwmmm
lna—lf!q-njﬁn;_x{'o oru Okada and Ichiré Sakurada
(Kyoto Univ.). wll, Inst. Chem. Research, Kyote Univ.
26, 95(1951).—Polyvinyl alc. is pptd. from its aq. soln. with
Congo red. In a 1.53% Congo red soln. gelatination oc-
curred while in 3% soln. syneresis took place. Changes in
X-ray diagramns from this concn. showed the strongest
interlevence corresponding to the spacing of 4.21 A, Im--
mersion of polyvinyl alc. films or filameuts in Congo
red soln.- gave similar results; they became plastic
and could be drawn to severzl times their initial length.
These prociuets showed 3 new interferences on the meridian,
the spacings being 13.25, 8.80, and 6.5% A., resp. The
fiber perind caled. from these spacings was 26.4 A. These
spacings were assumed to belong to a complex between poly-
vinyt and Congo red. A provisional estn. of the mono-
cell of the complexwas: a = 8.20A., b = 264 A.,.
T A, and 8 = 81 31", S. Kitaoka
X-ray studies on partially acetylated polyvinvi alcchol.
i TS ™mo yoto
Univ.). Bull. Inst. Chem. Research, Kyoto Univ. 27, 65
(1951).—Filins of 2 series of partially acetylated polyvinyl
alc. (C.A. 46, 4272a) were studied with x-rays. As long as
the degree of acetylition was the same there was no differ-
ence between them. At the beginnming of aeetviation a
slight increase of the ‘spacing A, (an inner weaker inter-
ference of polyvinyl alc., d = 7.33 A.) was observed. A\’
of polyviny! 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 intcrference gradually in-
creased from 6.2 A. to attain finally the characteristic value.
of the acetate (d = §.70-7.00 A.). The spacing of A of
polyvinyl nle. (the outer stronger interference) gradually
decreased und 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 = 4.65A.). The results on the
films prepd. from partially acetylated polyvinyl ale. and
drawn at elevated temp. were essentially the same as those
of nondrawn films, S. Kitaoka
X-ray studies on th il

Noboru xada and lci urada (K
miv.). Buwll. Inst. Chem. Researck, Kyoto Univ. 26, 94
{1951).~—A smalt amt. of boric acid reduces enormously the
cffect of heat-treatment of polyvinyl ale, fibers. This dis~
turbing effcct was studied with x-rays. In aq. soln. contg.
above 3% boric acid polyvinylalc. was not sol. and pptn. oc-
curred. The ppt. showed no characteristic eryst. diagram
of polyvinyl alc, even after complete drying or heat-treat-
ment., With increasing concn. of boric acid, all interfer-
ence rings hecume broader, 4, (d = 7.98 A.) of polyvinyl
alc. disappeared, and intensity of A, decreased while that of
Ay increased. Spacing of A; decreased from 4.52 to 4.26 A.
while that of A, increased from 3.79 to 4.11 A. With 10%

When
the filins or fibers of polyvinyl ale. which fad been heat
lrcc:\(cd werce immersed in boric acid soln. (above 7.5%),

. interferences disa ced and oaly amorphous
bt red It.e\vas ed that polyvinyl alc. reacts

es
b :s“a. polyale. with boric acid to form a complex, and random:

are formed between fiber mols.; this disturbs

cross
yvin: 1 alc. and reduces the effects of heat
=% i S Kitaoka,

159
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Absorption, passage, and

e T Tc permeability aad i L

a tu¥e. urnshichl edx, T Insl, Sei. arnd Technol.,
Tniv. Tozyo 6, 235—42(1952); cl. C.A. 46, 63~)i —Under
various pressurcs of water vapor, both the moisture permes
ability and adsarption of org. films, such as bladder mem-
brane, cellophane, cellulose acetate, polyvinvi ale, and

— polyvinyl acetate, were mcasured. Mg Sture permenbility
INETTSTS Wt Rasing pressure of water vupor, especially
in polyvinyialc, At the same titne the moisture absorption
increases with vapor pressure. The increasing absorption
may reduce the intermol. forcesand diminish the resistance
to the diffusion of water mols. IV. A relation between the
moisture permeability and the thickness of the film. Jbid.
243-8.—Assuming that Heary's law does not always bold
at the surface of the film, a relation between the moisture

— permeability and the thickness of the film is derived. The
parameters in tbis formula express the characteristics of the

films. Y. Morino
1974
b  Fractionation of high polviners b
o] crke, Tranklt er.

. K ochst [arbw: S irt a./Mam, .
Makromol. Chem. 7, 239-7T0(1952) Eunglish swnmary).—
The previously described method {cf. C.A. 46, 2d) of
fractionation hy dissolving a high-polymer fihn wis modificd

— by using a vessel with a sintered glass dis ead of an
Erlenmeyer flask. This prevented niech. centraimnent of
detached pieces of film duning decanting, and made possible
the detn. of abs. distribution curves. The validity of the
method was proved: (1) by comparing the distribution

© eurves ofwﬁjmmmqm wol.
wt. distribulion, y companson with fractionation by
pptn., (3) by fractionating two polyvinyl acctate fractions
(mofl. wt. 35,000 and 170,000) and their 1:1 mixt., and (4)

~— by fractionation of the same pohvvinyl acetate fraction with
difTerent pairs of solvents (McOAc-petr. ethier, McOH-I{:0,
McOH-petr. ethec). Agrecment was good in all cases,
except with the MeOH-petr., ether solvent pair, which
formed 2 liquid layers even with small amts. of polymer.
A new method for detg. the mol. wt. of polyvinyl alc. was
devised, in which tle intrinsic viscosity was calibrated
against that of the polyvinylacetate prepd. from it,

H. Newcombe

__ Note on the determination of the degreo of polymerization
of Fo!ivmz% alcobol Trord o[§_mo!§c measurenienis. O-
uchs (larbwerke 8chst, [ranklurt a./Mwn, Ger.).
Makromol. Chem. 7, 271-3(1952)(English summary).—Iit
is shown that the mol. wt. detn. of polyvinyl ale. by cali-
@ bration against the corresponding polyvinyl acetate (cf.
preceding abstr.) agrees with the earlier osmotic detns. of
Staudinger and Warth (¢f. C.4. 35, 2321%), which had Deen
questioned, H. Newcombe

2020

IIT. Specific volume of

t col-l]oid-lwneg‘. '{',etsum
Seiyama (Kyushu Univ., Fukuoka). J. Chem. Soc. Japan,

"Xndy. Chem.ygect. 53, 15-16(1930); of. C.d. 47, 1500z.—
The sp. vols. of sol. starch, polyvinyl alc., gelatin and Na
alginate were detd. by the p: 3 n;clhod. There is
10 break in the sp. voi.-conen. curves ranging from sol to gel
states. T. Katsurai

High-molecular clectrolytes.
h

ractiona] ex-
] capma
mchi Takahashi (YVamagata Cniv., Yonczawa), J.
Cl:tnx: Soc. Jzpan, Ind. Chem. Sect. 54, 361051 ).—
Polyviny! alc. powder was heated at various temps. in open
as \v;ll as closcd tubes and the 2ccompanying changes in-
swelling and “~ly. bave been studied. Possibility of frac-
tional solu. has been shown by the temp. regulation of extg.
\m::r. deati thod T. Katsurai
S quantitative method for comparing ‘Perspex’” polishes,
W. M. Biclak und J. Savage. S(l('t.'!EGO‘l‘l. }gesmryll Repts,
(Gt. Brit.) Vol. 1, Plustics, Rept. No. 18, 3065-32(1952),—
Polymethylmethacrylate sheet wzs abraded by rubbing
gently on a gluss surface covered with 150-mesh Carborun-
dum powder and water. The Jight scattering of the surface

was taken as IDO%. The surface was then polished by usj
a polishing machine with a clath conted with the pnl’k?lg
Tllc_ml|<lll|lg-|‘l-:lll dixk rotatal at 50 r.pan. and the holder
2 r.p.m. i the opposite direction.  The etlicicncy of sev-
cral polislies (3ot identificd ) in reinoving whrasion wis meas
urcel by light scattering varied us die aiso the l‘cmleﬂc‘)"ol t‘hc.
pofishes 1o cauxe light-scattering increase from new surfa,
free from previous defects. H. L \\'il‘linn’uces

4123

‘LThermosetting polyvinyl slcohol systems. C. F. Brown
(BIMMany Coll., ;lcl any, wW.va.). ubder Age (N.Y.)
72, 211-14(1952).—The polyvinyl alc. resin was covered
with gle. and the plasticizer overnight, after which the alc.
w:s removed and the masterbatch compounded and cured.
A aixt. of glycerol and triethylene giycol gave the best
re-ults, triethanolamine and Carbowax 1500 gave good re-
sults, 2-methoxymethyl-2,4-dimethyl-1,5-peatanediol, fair
results, and sorbitol, poor resuits.  Eight parts of ~hlocanil
gave optimal cure, and optimal cure time was 15 min. at
287°F. Tensile strength inereased 50 th./sq. in. for cach
°C._ deerease in test temp.  Tensile strength was doubled
by inclusion of 40 parts of reinforcing C black. Phenyl-2-
naphthylamine (I) added to absorb liberated HC! yielded
optimal resuits shen § parts was present. An optimal
formula composed of resin (50% hydrolyzed) 100, glycerol
33.3, tricthylene glycol 33.3, reinforcing black 25, Pb
chrr.oi:ate 16, I 5, and chloranil 8 gave @ teasile strength of
about (200 1b./sq. in. after curing 30 min. at 287°F. In-
creased hydroxyl content of the resin results in difficulty in
handling. H. L. Williams
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Diffusion of high polymers. 1. Average diffusion con-
sta erse SysTERT Musao Hosono and Ichiro
Sakuruda (Kyoto Univ. ) Chem. High Polymers (Japan) 8,
361-71(1951).—Muth. The diffusion const., cstd. from the
initiat stage of diffusion at the interface of solvent and soln.,
is appropriale as the av. diflusion const. of a polydisperse
svstemn. II. The method for the determination of the dis-
tribution of polydisperse system by means of difusion ex-
periment. #bid. 374-81.—The analysis of diffusion curves,
mncluding the case in which diffusion const. varies with
conca., is discussed. T. Katsurat

Viscosity of dilute solution of polyvinyl chloride. I.
Dependence of viscosity on the heating temperature. To-
shiaki Kuroiwa and Kazuo Kawahara (Osaka Univ.). J.
Chent. Soc. Japan, Pure Chem. Sect. 73, 563 5(1952).- The
effect of the heating temp. on the viscosity of the resulting
solns. of polyvinyl chloride was studied for the solvents (1)
tetrahydrofuran, eyclohesanone, (2) nitrobenzene, mesityl
oxide, MeCOEL, (3) chlorobenzene, dichloroethane, di-
oxane, and tetrachloroethane. {o (1) the soins. show const.
viscosity independent of the heating temp., in (2) the vis,
cosity becormes const., for the heating temp. higher than 70°,
and in {3) the viscosity remains const. for the heanng lemp\
ubove 807, in this case polyvinyl chloride remains undis-
solved at the temp. befow 55°. The results are in line
with the dissolving capacity of the solvents. II. In-
fluence of concentration and temperature on viscosity.
Ibid. 565-8.—Viscosity was detd. at 20, 32, and 44° for
tetrahydrofuran, and at 20, 40, and 60° for the other 8 sol-
veuts. In all cases the viscosity increases linearly with
concn. at lower concn. range. The intrinsic viscosity de-
creases with the rise of temp. in the solvents (1) and (2).
In (:3). with the rise of temp. intrinsic \lscosi(y increases
uniformly in chlorobenzene; mas. appear in dichloroethane
and dioxane, and min. in-tetrachloroethane. T. Katsurai

An evaluation of osmg_pc-gressure measurements uging
pol®™¥iny cfate sysiems cLueod an . sleln-
to-h 1.'\::\” Rescarell Labs., Ottawa), Can. I. Chem. 20,

1104=1H{1951).— Detns. were made of the osmotic pressure
of pulvvinylacetate in 3solvents.  The mol. wt. of the poly-
1. r was caled. fiomn these valucs and was independent of the
suivent. The mol. wt. caled. from a least-squares fit of
the data gave an uncertainty of 4%. The theoretical
Flory-Hul::lns cquation of 1042 (F., C.4, 36, 1229%; H.,

1. 36, 3v237) and the Fliry equation of 1948 (CAVM

-h')”L) guve uncertainties of about 109 J. W,
Treatment of osmotic-pressure data. \\’. R. Krigbaum
and P. J. Flory (Cornell Univ., [thaca, N.Y.). J. Polymer

Ses. 9, 503-8(1852).—A critical discussion shows that the
equation w/c = (w/c)/l + Ia¢ + T'?).can be better fitted
to osmotic pressurc-concn. curves if T; is related semithe-
oretically to Ty, as Fox, Flory, and Bueche (cf. C.4. 45,
60152) have done, than if 3 indepeadent coeffs. are used, as
recommended by MecLeod and Meclntosh (cf. preceding
abstr.) both from the standpoint of convenience and
accuracy of the values of the intercept and the iaitial
slope obtained. Replucement of the hard-sphere approx
imation for ['; by a smaller value is indicated. Even then
neglect of higher terms restricts the comcn. range to lesd
than that used by McLeod and Meclntosh. [f accurate
values of 17 are desired, the procedure of Stockmayer and

Casassa (C.1. 47, 4171%) is recommended. This requires a
knowicige of the degree of coiling of the polymer mol.,
which can be obtained from viscosity data.

H. Newcombe

urashiki Rayon Co.).
Chem . High I’n[}mrﬂ (Japan) 8, 391-31051).—The vis
cosity of an ‘\cOll soln. of polyvinyl acetate decreases, with-
oup enusmallame, of 11 SO is added...
v mun cenergy of dcyradmon"ﬂ'{'éil 7mol. is obtai
that she viscosity Jowering i
(mn ol the combination of scecondary pohmcnz.mou of
polyvinyl acctate. Insol. polyvinyl acetate is made sol.
by the addn. of AcOH und H,SO,. T. Katsurai
The refraction of homologous polystyrenes. Kurt Ue
berrviter and Gerhard Kanig (Kaiser-Wilhchin Inst. Phys.
Chem.  Elektrochemn., Berlin-Dahlem).  Kolloid-Z. 129,
132-7(1952); of. C.A. 46, 60034.—Six of the 18 puritied
polystyrene fructions previously described werce used to det.
% us n function of temp. vver the runge 20-200°. The sp

7815

I [ AT 5 hurd DRAanma
<hi ( Yiunagata m\'u Yonezawa). J.
Ind. Chem. Scct. 794-6(1951).—
In orrlcr to carry out dichroic rcscarch on polyvinyl ale.
filaments the cowditions for spinning isotropic filaments
were studied.  Poivvinyl ale. powder was tnoistened, pressed
into a hard-zlass wuhe, heated to a molten state at 140°,
and extruded in air (hmuzll a nozzle under a pressure
of 4 atm. The proper water contents for sinooth spinning
were 33.0 &= 0.5 and §5.5 + 0.5% for the two samples
whose degrees of polsinerization were 1140 and 1270, resp.
The filament obtained is lustrous and of circular cross sce-
tion. T.. Katsuraij

9662

solutions. I. Osmometer. Kinzo Ishi-

£y ornn kawal (Lokyo Inst. Technol.). J. Chem.

— Soc. Japan, Ind. Clhem. Sect. 55, 14-16(1052).—Two

osmometers, a simple glass-cell osmometcer of the Gee tyvpe

(C.A. 35, 2393") and a smail stainless steel osinomerer of the

Schuiz type (C.A. 30, 66213), were constructed, and their

working conditions are described. The osinotic pressure

q and viscosity of polyvinyl acetate subjected to the action of

ultrasonics were detd. in MeQOH soln. by means of the

Gee-type osmomcter and Ostwald’s viscometer, resp., and

the av. degrees of polymerization were compared. [t was

— observed that under long treatments with ultrasonics,

the viscosity av. mol. wt, approachzs the no. av. mol. wt.

showing that chain polymers are cut into uniform length by
means of nltrasonics. T. Katsurai

ngh polymer
ka
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i inui i Samuel A.
Polyvinvl alcohol as inu 2

MGTC T hvacken LBno Oxygen Co., London).

J.

CI‘;r;l'f Soc. 1051, 102%.—Only complctely deacetylated
polyvinyl ale. givesa bine color with I. }-jol(y\'ln)_'l JSI(SI:ICO(;;(()%:
109 or more of residual OAc groups gives a:rillr} csul“,

" Lhis is most seositive at 20% residuul OAce. o 2Q. .
of such a prepn. can be used as
it is morc stahle and more senst

an indicator in [ titrations.
tive than sturch.
T. 11. Dunkelberger

EATCE SRl
Eeo S orowing, and WM
sin, Madison). J. Colloid Sc;.conCd
— 44, S200h.—LThe viscomty of - solos. I
acetates of 3 different mol. wWis. (Ar.u.“;e. 6:’._000—3..0,2[)012
in 1,2,2-trichloropropane, wethyl hpuu()fl ketone, methy
cthy'l ",:t:lone‘ isu-Pr:CO, and cyclouexanone \‘vas dcl‘d. at
15-35" by thx capillary and failing-ball methods. Re a“f‘c
€ y at any given vol.-conen. {Cr) was approx. the xmlx_z o:
any solveat. Log# approache(} but (déd):]/ot eg;;l a :i:nu
tion of eitlier (wi.~conen.)'/s or o) /1. g n v
lri‘:xrt‘:cnrl fuaction of 1/7T over the temp. runge s!_udxcd.l Tﬁe
culed. heat of activation increased slizhtly \\‘nth' rn'o g r“u')
" and approx. lincarly with Cy. A& nearly const. \a!\T'eCo“/.
(cc./g.)'/r was observed for the function d(log ) /d e
and the same approx. value was observed for literaturs duta
Aivcn for other polymers and solvents. The function -
a grmsed with mol. wi. bur was independent of the c{!cm.
_nature of either potymer or solvent. H. K.

¥ Effect of adsorption on en f viscoasili 14
vermmmmy%hﬁﬁ.
knr_‘n hall (Colunbin Criv. ). J. Polymer Sci. 7, 4457
(1931).—8p. viscosities of very dil, polymer solus. were

—detd. in a differential viscometer described by Cox aud Wol-
fenden (cf. C..1. 28, 5730%), with an error of 1¢% for values as
smail as 4 X 107 Fuch solin. was prepel. in the viscom-
cter by adding a smull aine. of coned. sofn to the previous

A soln., miXing, and withdeawing the sume amt. of the mixed
soln. The systems used were: polyviavl ale. ia water
pulyclh):(euc oxide in water, polysfYree T Caie, pol V\‘llI-Y
acetate in JaHe, and polyucrylic acid solns. of vurious de-
grees of neutralization in water, in the presence of NaCl in

— various concns. A plot of the reduced viscosity against
conen. showed a definite decrease at very low concns.
\rhn{:h recent studies (cf. S. Rothmun, R. Simba, and S. [
W:L»iberg, C.A. 4, 4111a) haa faited to tind. At these

. Very low concns., a straight line obeying the cquation n, =

¢ A(c — &) was obtaired. The shif(}!rofu the ?denl ::I":li‘ghl
line through the origin suggested the hvpuothesis that somne
of the polymer had been ad:orberl on the viscometer, This
was confirmed by imeasurements on polyacrylic acid solns.
in a viscometer that had previously heen rinsed with dil.

. Ta
AL Sawyer (Lniv. of Wiscon-
6, 377-35(1931); of. C.dd.
solms. of polyvinyl

e

Na2;P0..  The curves shifted to the left, because the nex.
churged polymer wols. were repelled by the PO, =3 already
adsorbed. H. Newcombe
A kinetic basis for polymer precipitation and the selective
average. D. R. Morey (Eastinan Kodak Co., Rochester,
N.X.). J. Colloid Sci. 6, 106~15(1951).—The kinetics of
polymer fractionation and pptn. arc analyzed in terms of 2
special av. mol. wt. (1fy) defined to correspond to the av.
valne in pptn.: My = (3N M teaPyioe i /3 Nca Py toa ()1 /5,

where Ny is the no. of mols. of the [ species/unit vol., M; is®

the mol. wt. of the 7 specics, « is a kinctic paramcter, /
is the percentage of precipitant liquid, and » is a const. with
u value of 4 in the carly stages und 3 in the later stages of
pptn.  Calens. are made for 7 different polymers for which
fru:&ionmiaq data huve been published. H, K. L.

6 . R Morey, . . Tuylor, and G.
PoWangn (kusunan Kodak Co., Rochester, N.Y.). J.
Cellpid Sei. 6, 370-80(195)1); ef. C..1. 4), 53G3c.—The.
turbidity curves bf continuously-pptg. polymer soins. were
observed for polyvinyl acetates made by soln. polymeriza-
tion with Ac:0; or K.S:04 catalysts, or by bead polyme.riza-.
tion with Bz,,:O: catalyst. MeCO was used as solvent and
H:O as predpitant. All polymers exhibited a very wide
range of mol. wts. The expected linear relation between
log (H:0 conen. at ppta.) and log (crit. polymer concn.)
wus observed aver the concn. range 0.01-1 g. polymer/l.
soln., but not at the lower concns. that were necessary to
vpt. the very short-chain fractions. Polymer made in the
presence of K:8:0; and H:O required greater amts. of H.O
for pptn., owing to the slight hydrolysis that occurred
du_r}nx: polysnerization. H. K. Livingston
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ation of polyvinyl alcobol solutions wi
miYTiTes ol Balle. . Telsur Sugl and Keij liashimoto.

CM—TTigh Falymers 5, 193-8(1948).—Addit
coagulation power by binary mixts. of salts, such as Na:SO.-
ZnS0O, and Na-SO-MgS0,, is found for pure aq. solns. of
= polrvinyl alc., but ion aptagonism is obscrved for solns.
contg. a considerable amt. of acetone or ale. . S.
The air oxideti { polyvinvi alcohol in aqueous allakin

T , 96

b \}.—The oxidative dezradation of potyvmryinic. i aq.
O Was studied viscometrically. 8. Okamura
Basn + Troterutar-weightof Tolyvin{l_glco

by THONIC 7 Ty — 7 atsumusa
TUratate.  Chent, 7ngu Potymicrs 6, 460-3(1949).—Poly-
— vinyl ale. was obtained by sapon. of com. polyvinyl acetate
and fractionated. Six fractions were used for the investiga-
tion. Osmotic pressure and intrisic viscosity [7) of the aq.
soln. were measured at 30°. Between [n] und the degree of
polymerization » the following relation exists: {n) = 7.50 X

€ 1g-3po.Ee, 1. Sakurada
Acetalization Limil i Xaishi Noma,
T T o, und Takshiro Tsuneda. Chem. High Polymers
6, 438—43(1949).—Polyvinyl alc. (I) was ucetalized with
—diethyl chloroacetal in CyH(Cl, and the process repeated 3
times. The degree of acetalization (caled. from the CI
content) was 81.5, 82.6, 85.6, and 85.8%, resp. Thus,
there is a limiting degrec of acetalization of I at 86%,.
This value agrees with Flory’s theoretical value of 86.5%,.
d In the acetalization of 1 ‘with o-chlorobenzaldehyde or
BzH, the degrees of acetalization of the products did not

exceed 86%. Cf. C.A. 45, 2710k 1. Sakurada

myﬂﬁﬂgwwmmw
tion. T. epolymerization during deacetylation in meth-
TI01 solution with caustic soda., Tetsuro Osugi. Chenr.
Highk Polymers S, .123-9(1948).—During deacetylation
partially deacetylated samples were removed and reacety-
lated with Ac:O and CiH,N to polyvinyl acetate. The in-
€ trinsic viscosity of the reacetylated samples was rheasured in

aaton&%rdﬂ;muq&mqilaliomcﬂcm
gv’m relation between mtrinsic viscosity and mol. 3

depolysmerization takes place continuously and ~

o(k th deacetylation. A discussion on the moly
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Osmiotic_and

DL ymers ~ Com. polyv m)l acttute was
“Iractionated in(o 9 fractions, and a fractions werc used for
the investigation. Intrinsic viscosity [q] was detd. ig
CiH,y and acetope (good solvents) and in CiHe-petr. cther
{7:3) (poor solvent). Osmotic pressure was measured in
pure Culfq and Ccle-petr, ether mixc. at 30°. The ratio of
|7} for the poor wlvent to thut for the grod solv i
and deereases with increasing mol. wt. The lim:
of reduced osmotic pressure is the s1nie for the doth kinds of

solvents, but the slope of the reduced osmotic pressure-
-—>
1295
concn. curve is different.  The following relutions were

tween fol und the degree of polymurization £
JMEX 0TI i aceione, [p] m 8.0 X 10 -iwat

1. Sakurada
o aalvvigzl pceigta 2ad paly-
Nowmi.  Chem. Hign I’.)[ymr.r: 5,
dry (h<td at 250-300° polyvmyl
ed only AcOH (729 of theory). When dry
disid. at 230-340° polyviuyl ale. {1 mole) gave water 0.64,
crotonuldehyde 0.16, and AcH 0.24 mole. [t was com:ludcd -
that in the chermal decompn. of these polymers the scission
ovcurred first at tie side chains und then in the main chaia.
L. Sukurada

Koji Kuroyanagi and
Tchiro ouk Y A olymers (J'l.pan) 6, 419-22
{1949). —Pnly\m)l ale. was acetylated in aq. AcOH with
concd. HCI at 10°. The course of the reaction did not fallow
the equation for a unimol. reaction or the equation for o
reversible unimol. reaction. Reaction consts. decrease with
progress of the reaction. {. Noma

Electrical condu:nnry of Masao
Ho*ufio, T UG and Ichiro Sakundu
Chem, ngh Polymers 5, 183 9(1048) —The effects of heat
treatment, water conteat, and various salts on the insulat-
ing value of polyvinyl alc werc measured. S, Okamura

Phenolic based adhesives. Orlando Orlandi. [nd. ver-
nice (Milan) 5. 161~2(1951).—Phenol and CH-O (uscd as
30-8% soln. of known acid no.) are stirred and refluxed in
mol, proportions of 1 to 1.1-2.0 with alk. catalysts (.\’aOH.
KOH, carbonates) at 60° for 0.5~3 hrs.; the product is
panmlly dehydrated under reduced pressure, ond is neutral-
ized with wea' acids (lactic) or with a mixt. of HCI and’
EtOH. Glyc=rol or glycol is used to plasticize the resins
which are sol. in alc. or other org. solvents. Their proper-
ties and application are discussed. Henry A, Goldsmith
L]

RB

The thermodynamics of hizh-polvinec solu? vi.
Themmrcr—or-mﬂﬁe—mp-;mﬁfﬁicycm
hexane. L. Der Minassian and M. Magat (Faculeé sai.,
Paris). J. chim. phys. 48, 5T4-R(1831); eof. C.A. 44,

1 2332h.—Vapor pressures of solns. of a polyisobutylene
fraction and <yclohexane were detd. in the app. of Gee and
Treloar (ef. C.d. 36, 6371%), using glycerol instead of Hg
in the manometer, The temp. range was 13307, coaen.
range 30-80% of polymer, and the precision l%. Partial
molar free energy, entropy, and heat of mixing were calcd.
The Flory-Hunms equ:mon was valid, but oaly by a com-
pensation of errors in the codrdination zo. and Lhe heat oi
mixing.

6426

Emulsion polymerization of vinyl acetate. I. The
course of the progress of emuision polymerization.
Masaichi Matsumoto, Inuji Ukida, :\'ld Ilirochi wusaki

¢ {Kurashiki Reyon Co., Kurashiki). Checm. & Polviers
(Jupan) 7, 390—(1(1030) —The course of the preyress of the
einulsion polymcnmllon of vinyl acetate can be djvided into
two slages. The resction takes lecc in the firat stege in
water phusc. and in the serond alagc m poiviner particles.
Au ennrmn \ ‘Fﬂﬂ‘nn)]

IS0t Y
J are fornk I i the frst stag i
wem‘dlsrrfbmwn‘ or’por, vinyl™ a
NTIRITChL  ATOTSHIDT U T Inrosar 1 .
40).—Emulsion polymer is very hclcrogﬂcom mm

the
mux. of the distribution curve was found at a degree of

~— polymerization of about 3000, while its wt. uv. degres of
polvmerization was about 13 600 Distribution curve of
polyvinyl alc. showed two max. S. Okamura

6460

. Gé:‘l_m 1. Nishio Hirai
t J. Chem. Soc. Jepan, Pure Chem. Sect.,
The elusticity of agar, gclatin, potato smrcn ':d 12
ale. was detd. by statisticul methods aud lhc resiuts are

WECussed in relation to gel structure. . Katsurai
The temperature dependence of the !oluud(‘y of solid

(OL:\ nmu

8692

Molecular weizht distribotion in {vinyl-tvna' aalie—
b E. Tl\rllllW(munNkl’jT Shch-Lat., Laluraam ).
Clem. Weekblad 48, 2 4)(197.’)—12)([7("3:\005 are re-
viewed for the size dm.nl:utwn which are bascd on the
customary free-radical mechonism of the polymerization
reaction, namely initiation, propagation, transfer and
—termumuon steps, a steady state, and low degrres of con-
version.  Detailed grapas of no., wt., dxﬁcre.nu:u curves,
and integrai distribution curves are pr-seuled and the reh,-
tions betwween mo. and wt. av. mol. wt- jdiscussed. The
d:ﬂ'arencu in these quaatities, when tcrmmauou consists of
& disproportionation and combination of radicais. resp., are
pointed out. They can be utilized to establish the ruechan-
ism of termination which is operative in a particular case.
The inherept difficulties of an a.nﬂly!l.l of high-conversion

— polymers are mentioned. bert Simha

...._.S_

10695

Treating_polyvinvl alcongl,_ Société auxiliare de 1'in-
stit@T Itangaise du caoutchouc. Fr. 773,235, Feb. 8, 1051.
Polyvinyl alc. is hardened by treating it with a poiybasic
acid. Polyviayl alc. is malaxated with 10% maleic acid at
70-80° and pressed for 2 hrs. at 143° to give a hard product
insol. in hot water. Polyvinyl butyral contg. 10% OH
groups is mixed with a plasticizer and then malaxated with
maleic acid and pressed as before, Maleic anhydride or
phthalic anhydride may be used. L. A. Manning



A study of pias

a T T
Iadia Rubhz , G4G-9( 1L .—A new test, said
to be the first true mipration ftest, is described.  Weighed
test-specimens are bucied in a fine highly absorbent powder
under modzrate pressure to assure fntimate contact. The
powder is chanzed periodically and the losses of wt. of the
test~specimens are daotd.  Suitabic equipmen® iy described.
Samples with rough rurfaces can be tested accurately in 1
day. Migmtion increases greatly with rise of temp., so
temp. contml is imporeant. A temp. of 30° is recommended.

0( many powders studied, only 2 measured true migTition
without any distusbing wfluence, viz., Linde pptd, silwa
upd fiydraded silica (1u0-inesh aualytic grade). Representi-
tive duta  n the tendency of some impostant cona. plasticiz-

ers, as judged by this test, are given. Contrary w wide- -

spread belief, some polymeric plusticizers migrate. Belo

the test can be finally standardized, tae inﬂueni?e! pn:;:u:
temp,, mouture content of the powder, and t. ot par vdt:‘
should be swudied further. g.nc. Jgav"u ’
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1815 !

Lir comopn. contg. 4 pucts NHCL

2710
_ Acetalizntion of polrrinyl elcohiol with j 0
hent, g Pl

Die,

Vsp.x. 084
Siearjc acid and benzoic rcid ester of pol

tion of polyvioyl ale, (I

2713

\\‘isco.\ilics of =olns. of polyviny! ucetute iu acetone-water™
Diesters of aliphatic zcids aod thio-
Effect of ace-
tvlenic unit on phys. properties of polyesters and polyure-
|Resin—coitg.) paint performance on
catbodicully protected steel (Eickhofl) 9. Catlodic protec-
tion in comjunction with paint coatiugs (Reichard) 9.
Esters of -
hydroxycarboxylic acids |[plasticizers for resinous ma-
Hydroxymethyi siloxanes Sfor prepn.-

wmixte. (Yoslioka) 2.
dizlycol [plasticizing ability] (Colonge) 10.

thans (Marvel) 10.

Paterts: Rubber plasticizers (Gregory) 30.

terials) (Beeurs) 10,

of polyurethan and alkvi-type resius] (Speier) 10.

Methylol maleimide |intermediate for plasticizers] * (Taw-

3 i il
(I} Sininiente cortosive action of polyvinyl ale. ~omg
’ 1. Loreeaianiee: M purts. - ot
iposes-ofpoly vinvl ale, LU0, warer 40, formarmide 10,
wind cthanokimine. MCLH 40 parts preventest the corrosion of

bruss. The muterial was still effective when used in a simi-
M. L. Willkaus

. 30 aw o) OO Y] (R Y T I C yrer
— (Japan) 4, 50~2(1947).—Polyvinyl alc. is acculizcd)niui
palmiticaldehyde and 11Cl, and the mnax. degree of acetaliza -
tion (caled. from the yield) is about 82%. This product is
insol. in the usual org. solvents, but swells in henzene, CClg
. CHCl,, and C.H,X. The softcning point is 20~30° and the
S. OLi;m?ura
H inyl afcohol.
Chem. High Polymrrs (Japan) 4, 41-5(i0847) .—Esterifca-
5 with ctexroyl chloride or BaCl iu

ncy)10. Estersof S-alkoxy-y-am
und softeners] (Var Hook) 10.
tion products [ plasticizers} ( Dermer) 10.

4094

‘lregtniy i A. Polgar and E. Fiorillo.
Fr=Uag. (5, Aug. 1o, 18930,  Polyvinyl ale. and acetals are
treated, usually in dhn forn, with a mixt. of a solvent for
polyvinyl chioride, such as cyclohexanone, chlovobenaene, or
tetrabydrofuran, asd HCI in water, or in e gaseous
{orm or combined with a weak base, suchas diphepylamine.
The product has an icreased resistance o moisture. The
mixt. may be appiied in any mamner, e.g. by spraying or asa
bath, usually for a few (10) min. only, the trealinent being

followed by drying. L. A. Maaning
Leminating polygiasla Gale F. Nudeau and Clen-
. n. Starck (to Easunan Kedak Co.). U.S. 2,541,478,
- Feb. 13, 1851. Surfaces of polyvinyl alcobol, either pure or
modified by polysinyl acetate, are lJaminated by treatment
with & 0.5-5% soln. of Zr{NOyk. Such bonds resist de-
lamination much better than bonds made with HsO. Other
hardening agents, such as Cr and Al salts, may be used in’

place of Zr{NOsh- Wr. R. Sheridas

Buudicn:-m:xflyh] reacs

5058

eucolloids be identified by their solubi]i.ty? A further
wncr:'?bu(ion to the anslytical chemistry of hich polymers.
Kurt Thinius (Magdeburg, Ger.). Deut. Fa en-Z. 3,
73-81(1951); cf. C.4. 45, 1459f.—Charactenistc solvents,
noasolvents, aonsolveat pairs mutually activated to act as
solvents, and pptg- conditions are selected 0 distingrish
water-sol. eucolloids (g i starch, carboxymethyl-

g ! i cehter,
und methyl-cellulose, poly ale,, polyvinyl ble cther,
:::d pnlyyvinyl pyrroligone], ¢c¢ Tlose etbers, (cthyl-

celinloses B and BS, propylecilniose, benzylcellulose),

Nulose esters (formate, acetaics, tripropignate, accto-
Cb‘::lyf?lle, isohcpl.(,\-h(c {Cellit IH}, stcarute [CFllt,n(I, and
nitrucelluloses of Gifierent N contenis), chlorinated poly-
mers {polyvinyl cbloride, chloro-rubber |Pergut], chloria-

& uted Buna [Bunalit], und some chaiu polymers (polyaniides,
pol\-un:lhuusL Many of the data are based on earlier
D ofies (cf. C.A. 42, 85200, 43, 1603d, C044d). New data
are aiso presented on the distinction of mitroceltulose {rom
linters and from wood pulp (the former does not _(qlemyc

— addn. of ligroine toits BuOAc soln. in the same conditions in
which the latter does); on distinguishing polymers from
(heir tolerance towards dilseats (cf. Gordijeako and Schenk,
C.4. 42, 7110¢; 43. 4183f); and om dis_ngu)sl\mg various
degrees of subs(itul‘ﬁ::sof mlﬁﬁﬁulyﬁg‘;ﬁula. nitro-

ose L
e R e Henry A. Goldsmith

6444
Dielectric properties of sorbed water. 1. Poglarization

of sorbed water i yigy 1 Shizehiko Eum

a1 Iiesearch Lab, Hitacht Tokyo). J. e
Soc. Japan, Pure Chera. Sect., 71, 522—% 19.3)).—The change .
of dielec. const. of powd. viayl potymers due to the ad-
sorption of moisture was detd..by the beat methoc. On the
assumption that water is disvolved in vinyl polymers, the
sp. polarizations of sorbed water are caled.: ia polyvinyl

chloride about 30, in polyviny! alg, 8.6-7.S, in olyvioyl
formal 4.7-8.4. THESE valnes urc larger than the sp-

——ur

6445

\_d;ﬁzztjon of normal water in ponpolar solvents 3.7; this

H 1s the water is in thestate of joniza-
';::‘ :—_ﬁ:ml B T. Katsu;ai
O elect eriies of water of ization. Kan-
% n?deg:i-;nsw!;nd Toslihikn Miyamoto. Scisice Repts.
= Tohoki Univ. Set. A, 2, 370-98(1930).—The
iaiowing vatues of diefec. cousts. were detd.: 01_304.5}1:0
F e, CuSO; 6.70, N17:50,.10H:0 3.00, NazSO4 :;,90. Meg-
“[1.0 546, MgSO, 6.67, S.rCl:._GH:O 8.52, 1:_
' EzClL.211:0 9.00, BaCli 9.81, X2:C0:.10H:0 3.50,
S NuCOy 7-14. The additivity Jaw of molar polari-
o beld between the water of erysta. and the remzn;;
T of the compd. The T P oeces cavation s i
sor. caled. by the Clausius-3os i equati v
:;?31 within 5% for all compds. except SrCla The di-
eizc. const. of 11,0 of crysin. was 3.75, whiclt is nearly the
..»:r.m value 2s tbat of ice, but not that of water. As tlm
© rep. approaches the one at which the water of crystn. 13
puicased, the diclec. const. of the water of cr;sz.m-
. : a -
Ceates. This transformation begins gr duall thanhydd;
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oncentration of hizh-pol

Determication of the
i . Gr SNSRI B . Palynter

¢t 6, GI3-8(1951).—A mwol. still kas been constructed, in
which polymers can be fwcated while the vapor pressure of
the volatiles evolved is measured with a Pimni gage. Two
max. were ohserved, the [first probably due to solvent ncar
the surface of polymer particles, the sccond, which appeared
at the soitening point, was proba ly due to solvent relcased
from within polymer particles. Between 5 and 10% of a.
polymethylmethacrylate (I) sampie consisted of volatile
products.  Polysiyrene (I1) and ‘lg_‘zr‘;ii?i?ﬁm(nl) were
stmiikucly tnvestigated. In all caSTS e softening point was
weil below the decompun. temp. In the case of I, even 93
hrs.’ heating int & steam oven did not remove the volatiles,
but 30 mia. ia the still at 100° did.  With Il about a week in
the steam oven wonld be necessary, but 20 min. in the still
at 180° was sufficient. \With I, because of its much lower

softening point, overnight heating in a steam oven could be
Newcambe

used, or 15-30 min. in the still at 170°. H.

g 2 nmna (Kyoto Univ.).  Chews..
Hegw Polymers Jafan 7, 57-63(1030).—An cacrmous du-
crease of degree of polymerization is observed in the prepn.
__of polyvinyl alc. from polyvinyl acetate which has been
ottained by mass polymerization. But ncither by the con-
versioa of polyvinyl alc. to acctate mor by the conversion
of reacetylated ale. toale. is a change of polymerization de-
gree observed. For the relation brtween intrinsic viscosity
b aud degree of polywerization, the sanie equation is applicable
both for primary acetate and reacetylated polyviuyl ale.
But the reduced osmotic pressure-vs.-concn. curves of the
two polyviny! acetates have distinctly different slopes.
1. Sakurada
Swellin Lol Y W. J. Priest
(Edstman Kodak Co., Rochester, N.Y.). J. Polymer Sci.
6, 699-710(1951).—The sweiling and soly. characteristics of
ralyvinyl ale. and polyvinyl ale.-acetste copolymers in
¢ liquid water are studied. Swelling varies in a continuym of
metastable states depeading on the previous ireatment of the
pol)’!_na'. Thus, | ion of the will induce a
predictable change in swelling. Allen Kent
X-rny studies on the reaction of aldebydes on polyamide.
— Akira Olada and Keirolu Fuchino (Kyows Univ.). Chem.
High Polymers Japan 7, 23-8(1950).—It was found, that in-
t {lar swelling of polycap: ide takes place when it is
imanersed at room temp. in ag. soins. of HCHO, AcH, and
d PrCHO Aldehiydes also accelerate orystu. of palyamide.
L. Sekurada

10001

Diffiusion _of linear polymers. TI. Temperatare de-
Ppen ol ke ur ent of vinyl }7(olymexs.
1. Ya. Sionim and K. V. Chmutov. l}m‘r. Fiz. Khim. 75,
Swi-304(1951); cof. C.d. 45, 4116i.—With the app. de-
scrihed sarlier fieg. <), the diffusion coeff. D, of vinyl
soiviners, was measured between 20 and $0°.  The systems
studied were polyst, renc-cthylbenzene {1}, polystyrene—Et
aSClate, pe.vviny Q.

] g |’ acctate, pglyvinvi alc,~water
palrisobuiere-Teo0ctinte, "TMage oI the app. e

18 that it does not limit the choice of solvent or the temp.
range, Typical results for L are D = 1.0, 1.0, 0.85% 0.4,

0.9, 1.2 X 1077 sq. cm. /sec. at 253, 35, 45, 61, 63, 73,° resp.
The data at low ten:p. are reproducibic after heat-treatment.
The chacges responsible for the min. in D at ubout 60° are
thus reversible.  Minina are also obstrved for the other
a rysiems, eithough some arc less marked. ‘Fhis anomalous
wesop. of D s contrary to Einstein’s Juw and is explained by a
chapge of stutc of the mois. of solute. Polymwerization is
exchuded; aggrexation is improbable, A change of shape of
the mol nggests iself.  Indeed the temyp. at which D is
~min. is ciose to the glasz tvmp. for each polymer. This
vear-equality estublishes a hridge Letween the properties of
the polyvmer in bulk and of its mols, i soln. und militates
against the identinication of polymer glass transformutions
with changes of the 2nd kind. The freezing-n is a mol,
property assocd. with the appearance of jong-range order in
the polymer chaiu. Michel Boudurt

fcgha

The intrinsic electric stge a'sl 2 ud.izg
TeTat e felglion .- D. Pres,. inst. Eler,
Z. (London) 93, Pt. 1, 84-6(1951).—Thc intrinsic elec.
p streagth of polyvinyl ailc. films was found to be 15 X 1ne
v./em. at —195°, dropping to 2 X 10*v./cm. at 80°. The
value given for the elec. strength at—194> was one of the
highest measured, a surprising result since the dielec. const., is
so high (about 40 at room temp.) and is relazed to the polar
—nature of polyvinyl alc. At room temp. the breakdown
voltage was proportional to the thickness 1060 . Termp.
dependence of such polyruers seems to be detd. by the dipoles
more than by the phys. structare. __ Josenh S. Smatko
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Waterproofing Eolzgingl glc%hgl_ André Polgar and
EnMTs Fioro.  Fr. ,255, Aug. 12, 1948. Polyvinyl
ale. is treated with a mixt. of an esterifying agent, a coa-
.deasation ageat; a catalyst, and a solvent to increase its
resistance to moisture. Esterifying agents preferred are
acid hahdes, such as stearoyl or oleoyl chlondes, while as
condensation agents tertiary bases, such as pyridine or
PhNMe,, are used. The catalysts used are the commo
type, such as ZnCly or Me;SOq, and solvents, such al{
Cally, CHCly, an | CCL, are used. A foil of polyvinyl alc.
is steeped in water 2 min., treated with 5% NaOH
dricd, treated with a dioxane soln, of 0% be'nzoy)pyri-'
dinium chloride wad 3% pyridine, washed after 2 hrs. in
70% alc., and dried. Acid anhydrides may replace the
acid halides. L. A. Manning

2331

7 g R' . L
okludy Akad. Nauk 5.5
difTusion cocfl. [7 of polyv to AcOFKt, and of
crulsion polystyrenc into Ph shows the paradoxicul be-
huvior of tirst decreasing with rising temp., passing through

a sharp singular min. (at 37° a- 29 i
cru_sing with further rising (cr:;fi S'I?hi'srlcuse?x'a)\’-i;:"c'q re.
versible. Tpe same phenomenon was ob'served \v‘i(hbb lVlc-
polystyrene ia PhEt (min. at §57), Wﬂ&
Cstl, and polyvinyl alc. in H.O,  For the latter system
mb ST r”l?Es E.O TTax. :'<E a'soul i97, then fulls to a'miu al’
about 83-90 . No min, is observed for polyisobut lé
i isofictane. The D(T) curve with a max. !oUo\vedyb n:
-Epgulqr_mm. unel subsequent rise, is at variance w{ll
iastein’s equation Dyn/T = const. This newl di. !
covered anomaly casts doubt on detns. of the mo} ’\'\- |s;
linear polymers from diffusion coetls., as such dcl-nsl" b
often made at an arbitrarily chosen temp. The auor‘n-d{c
is attributed to changes of rotation of links in the pol I:ey
chaias. Roughly, the exptl. temp. of the min. corres; {; d;
to the temp. of wvitrification of the polymer; the abseg . f
~an observable min. in the case of polyi-:obuty]ene or
;eoss;;p;ds to 1}1;3 low vitrification temp. (~74° Of U::r'a;
ible mechanisms of vitrification advanced i
and Slonimskil ¢C.4. 43, 16275), one duec:od i?!{efc{iz;n
between segments of different mols., the other to an j -
crease of the effective rigidity of the chains, the 2ad mec::

anism is evideatly prevalent in vinyl polymers. N. Thon

B a.
:3-5(1949) .—The

S.K. 69,

Electrono
3. TeThster and msker (Acad. &

cow). Zhur. Fig. Khim. 23, 1281-91(19. . C.4, 44,
§97¢.— Unstretehed polyvinyl ale. films possess 4 spacings
of 4.54, 2.23, 1.70, and'1.20 A.  Comparison with models
havimg various degrees of orientation shows that the films
cowrist of oricuted puiches diffecing in dimensiont and
shape.  These pntches are nuclei for extensive structures
forined on strutching. The electrons used hud the wave
length 0.08 A.. The literature data on the spacings of
other unstretched films are reviewed and am electrono-
" graph of a nylon film is recorded. 1. 7. Bikerman

44
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& tool in the

Luminescence an i L

0 v LTI arbe u. Lack 56, 3-9(1950).—

e Tamnescence of many *'pohyplasts’ (high polymers)
under ultraviolet irradiation was studied for purposcs of
identification. The lwninescence of cetlulose and its
derivs. was not Lypical enough Lo recognize their presence
with certainty, but after dyeing them with one or more of
certain suitabie dyes, luminescence of characteristic colors
(or its lack) was obtained by which these compds. could
be distinguished. Thus cotfon linters (bleached or kicr-
hoiled) shone bluish purple undyed, dirty yellow with
Brilliant Dianil Green G (I), but did not luminesce with
Fuchrysin CGHX (II}, while sw!fitc cellulose (bleuched
or unbleached, spruce-beech), faintly blue undyed, shone
strongly greenish biuish white with I and yellowish green
with II; with Rhodamine 6G D (11}, it shone strong ycliow
to orange ycllow, while soda and sulfate cellulose shone
a dull red brown, Nitrocelluloses, blue to bluish purple
undyed, dicd not luminesce with I; 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 acetates and
cellulose tripropionate slone a faint blue to bluish purple
undyed; after dycing with III, Cellit M (585, AcOH} and
Cellit FF (56% AcOH) shone ycllowish red to brown, white
Cellit L (52% AcOH) shone intensely yellow, and Serikose
(44-54% AcOH) orange; with Cotton Brown RN (VI),
Cellit F shone bluish pink, Cellit L dark red; Serikose
could also be differentiated with IV, Erythrosin C or N
(VI), or Thioflavine S (VIIl). Cellit T and Cellit TP
(tricsters) dyed with I shone grecnish blue and bluish
white with greenish areas, with VII strougly yellow and

Bordeaux red, and with VI reddish gray and bluish gray,.

resp, Cellulose acetobutyrate (Cellit B}, bluish undyed,
did not luminesce with I, but shone faintly orange with
I and faintly pink with VI. Cellulose nitroacetate,
bluish undyed, did not luminesce with I, but shone blui 1
purple with VI{ or Eosin GGF (IX). Methylcellulose
(Tyloses) had yellowish luminescence. Cellulose glyco-
Iate (Tylose MGC or AM23) did not luminesce, even when
dyed. "FEthylcelluloses B and BS (40% EtO) had white

luminescence with bluish and yellowish streaks, resp.;-

dyed with I, they shone strongly bluisk white and strongly
blue with green streaks, and with Flavophosphin 4C they
shone greenish yellow and faintly green, resp. They did
not luminesce with II, IfI, VII, or IX, but shone strongly
white with VIII and Rhodulin Yellow 6C (X). Benzyl-
collulose, yellowish white undyed, behaved essentially
like the ethylcelluloses with the dyes mentioned. Lumi-
nescence allows distinguishing the polyamides Igamide A

and B (strongly bluish white}. 6A (bright white), 50 (dull !

sloudy blue}, S3B (dull yeliowish white), IC (none),
and the polyurethan Igamide U (strongly blue to bluish
purple) ; polyethylene (white) and polyisobutylene (none);
polystyrenes L (faintly blue or greenish white), III and
1V “(strongly bluish purple). and EF (blue with white
spots); polyvinyl chlorides I[gelite PCU (bluish purplc),
Vinoflex S8 (white with blue sheen), and polyvinylidene
chloride (blue); Igelite MP (dull bluish white); poly-
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4818 1950
chiorostyrene (white areis with blue masgin). chlorinated The kinetics of d dation i
rubber (faindy light blue), and chlorinated Buna (gray); mo! " oxe equations. Sakurada, S.
olvvinyl ale. (dull viole olyviny] accizte {none -Uﬁ,,_u'm_,ha"d S. Kawasaki (Imperial (.J'm\_r., Kioto). J.
ST 2 Lo LHhe Acrylaics ACrun: noie), green- Soc. Chem. Ind., Japon 45, Suppl. binding, 4'l5(1942)
{7, and Dlexigum  (bluish purple);  polyacrylonitrile (in German).—When # = 1 in the familiar cquation (] =
{dark blue or bluirh white); resms from Acl{ (yellow), KP», the viscosity index of degrad:tion s is defined and

butyraldehyde (Lluish purple), cyclohexannne (blue to I related to the viscosity av. mol. wt, by the equation 1/ =
purple}; the polyvinyl aikyt cthers lgevin AZ or AD23 (] after degradation)/({y] Lefore degradation) = (2/

(dull yellowish green), DJ (yellow), J20 and A100 (none); s){s — 1 4 (1/¢*}], where s is the av. no. of bonds bro-
1. G. Wax Z (bluish white); Densodrin W (none), ken i one original linear mol. When 1 = 2, 1/m = (1/
and the polyvinyl pyrrolidone Igeeoll (bluish white). s {6s ~12 + [(12 + 6s)/etl}. Whenn = 6,1/m = 1.
Various grades of Mowital (N, NI°, H, HXF, XA, O- = When # is fractiopal, as is usually the case, = can be estd..
70, and IB70) were mude distinguishable by dyeing with by interpolating graphically. Experimentally detd. av.
1, 111, V11, VIIL, 1X, and X. The dyeings were made with values for n are: after—hlorinated polyvinyl c!lloride in
1 g. of the high polymer and 5 ml. of a 0.01 to 155 dye svln. tetrahydrofurane 1/;, polyvioyl chloride in dioxane or
m ale, or H-0, followed by washing oot the excess. In g tetrahydrofurane !/a, polyvinyl chloride acetate in Me;CO
some caxes, the dyed samples differcd in daylight. fbid. 1/,, polyvi in Me:CQ /s, Pﬂ‘uﬁ}ﬁl&k&%ﬂ.ﬂ’o
55-8.—No significant luminescence was obtained from /1, polymethylacrylate in Me;CO */3, polymethyl meth-
films of pure hydrocellulose, nitrocellulose, cellulose acrytate in CHCI, or MeaCO !/, and polystyrene in CiHe 1.
acetate, or those which comtain 25-100% of plasticizer 1I." Hydrolysis of cellulose in solution. S. Okamura.
(castor oil, tritolyl phosphate, Palatinol HS, or FK). ~ Ibid. 418.—The velocity of degradation of cellulose iu
Impurities introduced with the plasticizer or overheating concd. HaSO, aud I, PO, follows the law s/t = kN, where
did cause luminescence. With fgefit PCU (a polyvinyl N is the av. degrec of polymerization before degradation.
chloritde which luminesces), the color of the luminescence In 65% HaSOsat 18°, & = 4.71 X 1071} in 11,PO,, sp. gr.
varied with the processing; 0.2% of 2-phenylindene, a LY 1.630 at 20°, & = 0.4 X 10—¢. III. Oxidative degrada-
stabilizer, caused a strongly bluish white luminescence; tion of i S. Okamura aud 5. Rawasaki.
“with phthalates, adipates, fatty acid esters, and BuyPOq d. 416-17.— TLe viscosity of polyvinyl ale. in H,0 coln.
used as plusticizers there was no luruinescence, while the is reduced by KMnO, or K;Cr:O; as a 2o0d-order reaction,
products shone brightly with tritolyl or trixylenyl phos- —and one active O atom is consumed for each cleavage of a
phate, Mesamoll H, or Plastomoil TV; extn. of the macromol. The data are presented graphically and
plasticizers restored the bluich luminescence of Igelit follow the equations in Part . IV. Molecular-weight
PCU; extd. plasticizers somuctimes differed in lumines- distribution. S. Okamura. Jbid. 417.~The wt. fraction
cence [rom the original, having Jost or gained impurities. : my of degradation products smaller than P (the degree of
Among plasticizers, aromatic phosphates did. aliphatic i polymerization after degradation) is given by m, = 1 —

.pliosphates and pure phthalates did not, luminesce. 11 4 (1 — (P/N)]aP} (1/e*F), where a is the extent of
Luminescent were Mollit L83 (dulling action), Elaol 2,4, degradation. V. Jbid. 417.—~Data on pitroccilulose and

and 12 (pale white or green), Plastomoll TB (yellow), tate support the cquation im Part IV. 1. B.
Plasticizer MMA (pale green or bright bluish white), cellulose acet i b

Mollit B {dull green), Igamid Plasticizers 4, 5, 7, and 11
(shades of blue or green), castor o1l (faint blue or milky
greenish gray white); linseed oil, ceresin, paroffin oil, and
petroleun jelly also lumi strongly. L i s
not a reliable analytical tool, but has limited applications,
‘e.g. to spot deterioration under ultraviolet light in cellu-
loids; dyes may inhibit such uction of light and are there-
fore not reliable aids. Obscrvation must be made on a

glass, porcelain, or paper. H. A. G.

b <duin).

Kec. trev. chim. 69, 500—14( in English).—The

amorphous ring in the x-ray diffraction diagranr of poly-

8 vinyl alc. fiber is most intensa near the equator and weal-

est in the fiber direction. This fits the fringe.micelle theory

of structure but differs from the results of Hermans and
Weidinger with cellulose (C. 4. 42, 7037 . W. W.
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eat-treatment of polyvicyl alcohol, Ichiro Sakurada
e o 107 107783, —Whea polyviay]
.alc. was once beated approx. at 200°, it became more
resistant to water, especially hot water, by an iocrease
in the intermol. teasion due to deliydration by the rising
temp. aud the consequent constriction of the lattice space,
which heightens the crystg. tendeucy. A minute water
content helped this tendency perhaps because some OH
radicals in polyvinyl ale. became free to form a new hy-
drous linkage. IX. RBanenoEaehs of golrs!zreno\ g%d
polyvinyl acctate at hY cmpg tiroku Fuch-
= timu, 8 AUVARD, S N
Ibid, 1084-97.—At roown temp. both polystyrenc and
polyvinyl acetate gave 2 liquid interferenee rings, the inaner
ring being due to the interrool. interference and the
outer to the intramol. interference. Both scaned to be
composcd of zigzag chains whose axcs arc arrapged in &
hexagonal cluster system. as the temp. was raised grad-
ually to 200°, the intramol. interference beeame weaker
and dispersed but the interval remained uachanged, while
* the intermol. interfercace was not much weakuned but the
interval widened. The intermol. interval rcached a max.
above the softening point, widening at the rate of 1.2 A.
per 100°, but alter liquelaction widened further only

slightly. The softeniag seems to be the transition [rom a
forun liquid to a typical liquid. J. G. Yoshioka
1015
i LElkan R,
The infrared sr(cu:‘:plus i Cambridge,
we. Chem. Sec 70, —i(14048); of. C.il.

; {é.'JSlNU'.-Uerausc of their possible bearing OI;
mol. structure, data are given for the infrared spcclrun'x oe
carclully purified polyvinyl ale. Measurements '“kecrl-
made on a Perkin-Elmer infrared spectromcter, a mc kel
strip bolomcter, an a.-<. amplifier, a“f(. a \10(1:.1-\‘(]1(?_:]:1: oi
The infrared spectia (700 to 4100 cm. ") o'l (lr[c' films
polyvinyl ales. of various degrees of pol)n_lcnl‘;moc;l DS
dieplayed in graphs. Some of the abﬁoreuonMn‘n s a
corrclated with ol structure. w. F. .ngc;ls's.
The microwave Epectroscopy of pui.mflg.neh% s H
the spectrun of chromic alum. P. R. W .L'ISS g\l:\‘(_gco:l}
Univ., New Brouswick, N'JL)' Piys. Rec. 7 , 3 o8
(138} of. C.A. 42, {24a.—Some nitasaremnents ?n ”:v.
resonanee absorption of chrorme alnm are nnnlyzu;j or «;
purpose of obtuining a quant. estimate of the sp |lumg o
Un lowest state of chromic ion by the clec. fxcld int \‘cdﬂy:-
wal. 1tis Iound that a simall cyhnc}ncnl ficld in uz[ u.“:
the lurge cubic ficld present is sufficient to account for dlc
structure of the absorption curves and that }hc u_mgl:iuu ¢
of the splitting is 0.15 = .01 em. ", . It is pointe osc
that the incthods used in the case of chrome alum c;n‘h
upplied to other similar salts such as iron alu];n in_[ng[" 3
hydrated gadolinium salts. L. ]. E.

6157

Estimation of the deg‘r§e hqlghponlz)rlncecl:‘z:rlio:m:‘r::\un(;z:‘
H ! \eh. .
‘]’:fi::l‘bzukl\)l(nl(sl:l,ut]l:r‘:jsimo]\‘l:\(.\u(lu, Shoichi AMaiaunoto,

< sac. Chenmt, Ind. Japan 47,
wmd Tsunenobu Chiba. - J: “alcfg-r’::ml:\s were tested

133—~40(1944) .—Various empiric iz et
i Iyviny! chioride, po %vu ¥ 1g, an
m“li apnplic;:l ° Pl"’h?chs)x’nge in degree o lpo )111;;111?(‘1:?“\;:
i iyl .
conversion jram polyvinyl acctate to polyv: )M. B
cu .

Heat eect on chain-type polymers. Kisou Kanao:uru,
Nobutoshi Daunon, and Naoyoshi Ohkno. J. Sec. Chem.
Ind. Japan 46, 1277-82(1943). 1. Heat effect with
regenerated cellulose.—The structural chaoge due to
heating of ehuin-form high-mol. solids was theoretically
considered, and as a typical case, the effect of heating
regencrated cellulose under different couditions was examd.
In a typical rubber-like elastic body in which the poteutial
energy U per chain member, ce~scequently the retuxatiou
time, i3 very small, the range in temp. ac which a cham
mcmber can be made (o dispose itself regulirly io the
direction of its force ficld and assutnc the thermodyunamtic
equil. position lics much below rooin temp.  tleating only
fucreases the therinal inotion of the chuin wember and
gives the clfect of increasing the probability of that situa-
tion. That ecffect may be called the entropy effect.
In the case of a chaiu-form high-mol, polar substauce hav-

“ing a large U per mol., such range of temp. lics abuve

ordinary remp., and the chain mecmbers thut are coagu--

lated in nouequil. condition assuiue stable equil. pasitions
by beating. As a case of a typical heat cflect, viscose
rayoa was heated for various times in air, stean, b.
water, ale. vapor, b. alc., Mc.CO vapor, boiling Me.CO,
and 209 aq. sohi. of each of (NH,):SO,, NH,Cl, .nd KCl.
Tbe cffect of such treatments on the strength, elongation,
doublie releaction and polymerizition degree was exa:nd.
Tivo types were noticetd.  One accompanicd by i decrease
of polymerization degree was shown Ly stean, water, and
solas. of salt. In this case the strength and double
refraction attained a max. and then decreased with pro-
longed heating, with the change iu clongation the reverse.
Another type not accomnpanied by a decrexse in polymi-
crization degree was shown by nonaq. mediums. In
this case the strength and the double refraction gradually
increased, reached a max., and stayed there, the elongation

likewise reached a min. value. II, [}hmqw,
vinyl alcobol —A similar expt. as in {ht precediug o as

made with polyviayl alc. fiber and vapor aud liquid of
etbylene dicliloride, CiH,, xylene, resp., satd. ar, soln. of
(NH\):SO, and air as hcating inedia. In addn. 10 the
propertics examd. in the preceding expt., contraction of
fber duriug hciting was exawmnd. under the microscope.
fu geweral atypical heat effeet as xeen in the latter type
of regenerated vellulose was observed, with the contriuc-
tion during heating changing as clungation, but when
(N14i):SO; soln. was used as heating wedivm, there was
observerd a speciud phenotnenon such that clongation,
which deereased at the start, tended to increase after 30
min., but after reaching a tnax. eventually dropped,
and that the rate of contraction, which increased greatly
at the start, dropped markedly after 30 min., increasing
again after 1-2 hrs.  Sucl an cffect is deduced to be due
to the manifestation of the authors’ so—called entropy
effect 30 min. from the start of heating. -J. Kawni
Effect of b'eat on chain-type polymers. III.
of heat on polyviny] al in salt solutions vn
f1€S _Of 10Nng. sou K.’Ill:llll:lﬂl AU iusuo awvada.
N s Coent, Ind, Jupan 47, T14-17(10114); cf. precediog
abstr..—Polyvinyl ale. Gber was subjucted to heat-trent-
ment at 957 in satl. yolns. of (N1#,)-50,, Gliuber salt,
and NaCl. Time variztion of the strength, tensile
strength, Young's modulus, double relraction, swelling
6616 !
or contraction, aud pulymerization degree were studied.~
It was concluded that the heat efcet in swelling or fyo-
philic state is the entropy cfect nccompunied by the cm.-rgy’
effect. IV. Thermoelastic behavior of i H
U : NEresis series
otd. T17-19.—~The lengths of polyviny! alc. Rbers with
various wis. at their eads werc measured in various satd.
salt solns. at various temps. The contraction or swelling
of the tiber was measured. A wt.-contraction curve was
compared with the synercsis scries of jons. With anions
thosc ions at the beginning of the series with high degree
of hydrogegmuon have a wt.-contractiou curve flat alon
the wt. axis, w. with cations those lons at the en,
of the series have the same tendency. The temp. depend-
ence of contraction of polyvinyl ale. fiber in Glauber salt
sold. was investigated with various wts. Tywo characteris-
tic temps. were fonnd. At 32° where the soly. of the
salt is o max., the contraction has a min. aud at 73°
the curve ha a turning point, below whick the contrac’ ion
is nearly coust., above this temp. contraction
increases. M. Kubo
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Pa )a-inx\_TuM IU. Some reactiv

iy rlcahol V. V. Korshak Tan L AL Lamyalina.,

i icn. U.R.S.S., Claige sci. chim. 1946, 106-1Q
(in Russian); cof. C.A. 40, 65821 —Fulyvinyl acelate
{inol. wt. 16,15+; n 187) was hydrolyzed according to
Staudingec and Schwalbach (C.4. 25, 5133) by bor ale.
KO and according to Ushakov by ale. 1ICJ.  [he poly-
vinyl ale. wns then dialyzed and  be aualysis showed the
presence of 1 Ac group per 75 ale. units.  The wmol. wt. of -
the alc. was 8577 (viscosity of aq. solm.), tbus showing
that o signilicant chain scission toak place; this was
checked Ly reacelylation by AciO-AcOH in tie presence
of F1,S0,, Tt was noted that absolctely dry polyvinylale.
cannot be comnpletelyacetylated even at 60-80 ®or 1 manth’s
stauding; use of wetted patyviayvl alc., which was theo
washed thorouphly by ale. and Ei-O, bowever, gave rapid
and complete acetylation a’ter 1 br. at 70°; the product
was purified by solo. in benzeae awd evapa. Polyvinyl®
alc. (30 g.) in 200 ml. 3095 NaQH was boiled 6-10 brs.;
an inso}. modification sepd. in 2 lump which, alter seg:
mentation and prolonged waskisg in water and drying over
1.4, was obtained iu the ferm of 2 brownish solid, nsol.
iu wuler, only swelling onn buating in watee.  The wetted
aterial, alter ale.-13t;0 waskin, 3 readily acetylated toa
nimilerly insal. acetate, which merely swells in the naual
org. sulvents, althougb ita Au ne. is 113, i.e. very close to -

3154

normal polyvinyl acetate. Oxidation of polyvinyl alc. hv
hot 207, HNQ; gives only (CO4ll)s, wih.le oxidation by
309 H:0:-10% NaOIl gave Me.CO, confirming the 1,3-
glycal structiire of the normal palyvinyl ale.  Polyvinyl
ale. (5 g.) added to 50 g. phthalic anhvdride in 150 ml.
AcOH and 0.5 ml. conad. 1:50,, heated 1 hr. to 100°,
and poured into cold water gave 7 g. polyvinyl phthalate,
crinmbly solid, softening at 70°, sol. in ale., AcOM, wul
Me,CO. G. M. Kosalapofl

1918

Polarlzed ind jinti i c
MM_%&#LIW I A. Elote, . J.
Awhrose, a0d K. B. Temple (Courtauld’s Lid., Maiden-
head, Berkshice, Eog). J. Chem. Phys. 16, S:T:-au
(1948); of. C.A. 42, 2520i: Nalurz 159, G41(K941); J.
Sci. Instrumen:s 24, 324(1947) .—An exptl, procedure is de-
scribed for measuning dicliroisin in the infraved spectrum
of oriented materials. Oriented lﬁ.llqs oll polythene, only-
yinyl gle., polyviayl chloride, polyviayl acct .and ny-
lon were examd. (360U-T09 cwa 7], and l'Ee species (par-
allel or perpendicular) of many bands was identified. The
bearing of tbese results on current ideas concerning the
structure of th se polymers is discussed. A general result
is that frequencies involving the motion of H atoms show
rather low dichroisin. On the other hapd. very high di-
chroism was fouad in some {requencies in which the joo-

ion is believed to be confined to other atoms.
tion 18 13 oM. Peny_

9075

¥A=paluviasloslesral, 8. L. Uoliwr, Seap, rer-
Jupmiery Cosmetics 21, GUO-1, 695(1918) .—Dexcriptive
‘concerning chem., Gln-forning, awd pliysiol. properties,
functions, and soly. A table of max. conens. of salt sulus.
in which polyvinyi alc..is sol. is included. M. B.]J.
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Thermogmvitational diffusion of polymers. H. Fritze-
mcier and J. J. Hernmuns {Unrv. Gronmgen, Netherlands).
Bull. soc. chim. Belges 57, 136-41(1948)(in French).—
Thermogravitational diffusion of methylcellulose and
polyvinyl ale. in aq. soln. was negligible; that of poly-
mﬁ?ﬁﬁmr}’h(e (I) in acetone or tolucne soln. (approx.
0.5%) was considerable. Under the conditions used no
feactionation 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 900°/em. was applied across
the slit. The curves of concn. of Iin the reservoirs against
time for solns. of fractions of I of mol. wt. 4.8 X 10* and
16 X 10* checked with the curves caled. from suitable
values for the coefls. of thermal and ordinary diffusion.

J. H. E. Herbst
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Thke {res energy, deat, aga entropy of sorption of water
vapor by proieins and high polymers. Malcokin Dole und
A. D, MeLuven (Nurtheesters Univ.,, Evansion, 11.).
JoAdm. Cu Soc. 69, G31-7(1947) .-~ liquatious for the
iategral wud creat:al free encrgics and the differential
net beut jer the adsorption’ or sorption of any substance
were derived in tenns of the cousts. of tac lincar, Lang-
muir and Brunaner, Emmett, and Toeller adsorption iso-
therma equitions. The data of Juill (C.1. 38, 61536G!) were
recaled. ol yield difivrent difierential free energics and
duferential aud integral beats than those diseussed by Bull
but yickd the suune dutegral free euergies ol sorption. The
av. differential heats over the first layer computed gr
cally are mucit higher than those caled. (rom the B.E.T.
eory (U .1, 32, 10377) if it is assunied what aby/adn is
unity . T fraction of the polar groups assocd. with oue
H:0 ol ut szt is thown to be equal to the fraction of
arorphons polymer in stretched and unstretehed nylon.
Tae struciur.] contiguration of chemically simifar groups
must be coasidfered. Differential and integral free encrgies
and weats of ration are given for cellophiane, cellulose
ucetate, pplvyingd ale., polyvinyl butyral, and vinylidene
chloride~ucrviomtrile, conolymer. Secott E. Wood

4021

Wetting power and the ectivation energy ol'hnfisorphon
vpon a dropping-mercury cathode. Xavier Thicsse and
Suzeane Belon.  Compl. rend. 223, 794-6(1946).—The

n of the wetting power of surface-active agents ta
the limiting specific diln. and the activation encrgy
necessary for tie udsorption processes upon a dropping-
ercury cathed wan studied by polaregruphic measure-
mernts of O adsorption on such a cathode. The height of
tic musitoums to O adsorption obtained on the
rolarogran showed that the variation of O desorption as 2
fuiction of ¢, the coren. of surface-active agent, is repre-
d by 1~(32,iL) = e~N<. H,is the height of the
or G adeor::tion in a soln. of acruted HyO contg. 50
aCll, A/ i< erual to H— M., where # is the beight

f non. ¢, and K, the adsorption const. for

acli coms i the vol. of soln. contz. 1 g. of wetting agent
e for which AJ7. = 1~-1/c. The variation of A'rs a
funciion of tewp. is exiremal by K = Bem9/%7, where Q
I the enagy for the adsoiption processes and B is the

Lmiting specific vol. toward which K
Of the 7 wetling ugents reporled, e bhulylsaphtha-
lenesulfonate haa the lowest @, equal to 1600 cal. /g., and
B equal to 1= ce./g., anid polyvinv} ale, (7% acetyl
groups) had the highest f,cc.wxf_-"rfrs—i‘x(ml:l./g., and 8
cqual to 10, LEdwin M. Larsen

ds as T incriascs.
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mi:;r:red absorption studies, XIIL S.(cret;cl;gv;ﬁv istcy of
t fdroxy up_jn vinyl alcoqols, .M. Busrel)
(‘.'r‘b-v - Rodebush, an - McL. itney (Univ. Iuinois,’
Urbana)., J. Clems, Sec. 69, T70-2(1947) .~—The

L.
infrared absnrp;ion curves for the regi

C gion 3 u were m:

'I’t:: lhc ‘lrgnx?ds. 2-|ncsnyl-2-hhen)') uyl ale. (I),npi{).c;

3 iA’.‘cu:).un)_l :.Ig. (1), 1,2-dimesityi- phenylvinyl ale.

I, | ropesitylving ale. (IV}, and benazyl aleohe) (v).

the }1:1)‘! alcobols were found to show a very slight ab-

! f’" IS ak At or ncar 2,76 x and o strong absorption

at _.‘\-&-2:.5’& H. 'l'hﬁ relative heights of these two
K - rnange as the conen. is var i

< \IU und IVj when the product of t:en::ng:.da::‘d ‘c‘:ﬁ

13 held const. Thus, the possibility of assncn, ix

ated, Mo ix aseumed that the h)'dmx)‘f'nc;ufv

STOUP are on the samnc sirle of the C--C

he Q-nvrr_sn)-l-.tuhs(ilu(ml viny} ales., then

2 baned in ¢

the coplanur configuration would PErit Lo positi
the H of the hydroavi. The two infrarcd fntl]uer::i)tl':so'lom:
served were believed (o correspond to these two pox
The rclutive heights of the two absorprion peaks |
* case of the various 2-mesityl-substituted ales. 2re Lrter-
preted as resulting from H-bend formation be(y cen the O
and the mesityl ring. It is belicved that such 1 Lonrling
is made possible by the accumulution of clectronie charge
«ou C atoms in the'1, 3, 5 positions on 1he mesityl ring as
8 result of hyperconjugation with the methyl groups.
Harry H. Sisler

The studs [ s . i
tion anoiiads. C. W, Bunn.  J. Uhcwr. Soc. 1947, 207-
HU3=-Pulystyrene and polyvinethy) methnerylate liack the
ordered miol. structine of pelythene and polyamides, wlhich
sive sharp deflected heans, caused by (he erystailinity of
their structure. ‘J'o det. the refative orientation of crystal
planes, the erystals are aligned by drawing threacs, and
the eryetal regions all bave the fiber axis in common.  An
X-ray boamn sent through such a specimen at righs angles
to the Lber axis prodices a pattern of spots and short arcs,
arranged in parallel lines, A addnl. wype of anentation
can be aposed by pressing or rolling the fibers.  Particu.ar
crystal plancs set thewselves in the plane of the shect.
They then simulate single crystals. For simplc tvpes of
polymers the complete sterecochemistry of the :nol. can be
deduced from the fiber-repeat distance, which is detd.
girectly from the spacing of the layer lines on the i
tion phutograph. The se LucC TR
the saimne as in polythene AL). Alsotherr
tions of CH or Cl can be estd. \Whenever the fiber repeat

- distance for a particular polymer is the inax. to be expected
if the chem. structire, the bond length, and angles are
known, the configuration of the mol. can he duchiced.
E.g., nylon GG has a repeat distance of 17.2 A, Tlus ieans
a planar mol. of 7 zigzags comprising 1 chewm. unit. To
det. the structures of shortenvd chains, it is uecessary to
finrt the coinplete at. structure of the cryst. regions with
the hiddp of the ditnensions of the vnit cell.  In rubber and
gutta-pescha, which are cis and trans isomers of poly-

isopreiic, the repulsion Letween the CH, and adjacent.

CII; gronps favors a nonplunar chain confymration. In
satd, mols. the most stable configurations are those in
which the bonds of linked C atoms are staggered. The
‘“‘principl: of staggered bonds’® wpplicd to a polymer mol.
with 2 double houd in the chain gives a nonplanar con-
figuration, like that actually found. Teo correlate mol.
stmcture with phys. propertics and to understand the con-
{iguration of Lhe chain polyiner mol. in crystals, 2 faccor
must. be known:  repulsion between substituents au(}
possible houd arientation effects. Flexibility at the estey
group of polyesters of trimethylene glycol is sugguested by
the change of diffraction patterns, on streteling. The
theory that in palyamides the mois. are linked by H honds,
and that these are responsible for the high m.p. and higf
tensionai stress, has been substantiated by x-ray investigal
tion. In the carly stage of rlrawing a sheet, oricntation
occurs, the H-bended shects becoming paraliel to- the
direction of drawing. Only in later stages does the well-
knowa chain orientation take place. From the study of the
wol. artangsment of simple syuthetic polymers deduetions
can be made for the more complex matural polymers
{parallel features between nylon and B-keratin.). Poly-
wers tbat do not crystallize (polyvinyl chloride) can have
left- and right-handed groups along the chain. But when
mols. carry 2 identical atoms on the same chain C atom
such irregularities cannot occur, end such
tallize well.

 crys-
W. K.ll:_]'
0105
Fuchino. Szi. Papers Inst. Phys. Chem. Research (Tokyo)

39, 78-68(18 11} .~Fibers of polystyrene, polyv. .
and polymethyl metbucrylate were réntgenographically

studied. Sapond. polyvinyl acetate gives a fiber diagramr
identical with that of poi_vvmyi ale. M. Takahashi_.
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Wrm. 1. Aiken

Properties
TR Goaqvear Tire &. Ruuber Co., lun 12ror
. Plastics (Chicago) 7, No. 2, 348, 53(1047) .—A review
dealing with _films made fr’nn cellulose mitrate, cellulose
acetate, ethyleellulose, Pliokim, nyloa, npelyinyl algl,
polyvinylidene chloride, poiyethylene, volysty-cne, pely-
vinylbutyral, polyvinylcarbazole, polytatraluoroetbyl-
ene, and polyvinyl chloride and vinyl ckloride copolymers.
Also in dm. Paper Corverter 21, No. 7, 18-17, 23(1947).
Leopold Scheflan

7197

. Siructure-optical stugies, 1. X-ray difiraction by addi-
tioW toidpounLs ol halogene with hydrophilic organic poly-
raers. C. 1) Weet (Polaroid Corp., Cambndgn:, Mass.).
J. Cheu.
incorpora ir fiins or 4bers of many hydropluhc org-
polymers, such us .starch, cellulose, , or
nylon, the absorption coeff. of the balogen generally in-
ereases. A mew well-defined strong band oiten appears
in the visible. Dos. dichroirm often occurs. In x-ray
disfraction yictures of such dicbroic prepns. tbere oconrs
a puir of difuze coutinuous layer lines, This indicates
diffraction v andependent line gratings—=traight chains

wiliaily independent of the original periodicity
of the onemed org. polymer and are for I 3.10, Br 2.70,
IBr 2.00 A G. G

7725

Heats of lymenzntmn of seme unsaturates. L. K. J.
TouTAMT X . O, Xyenyon (Eastman Kodak Co., Rochester,
N.YL). S Chem. Soc. 69, ...‘24.7—6(1944) d. C.d4.7
ts of polymerizution (ut 76.8°) were

1. /rnoie of monomeric unit) as follows:
= 0.2, vinyl acetate 21.3 = 0.2, acrylo-
and vinylidene chloride 14.4 = 0.5,
ussed briefly. C. J. West

Solvent ceparation of hydrocarbon mixtures by vapor-
liguid extraction. M. IRR. Fenske, C. S. Curlsom, and D.
Quiggle (Swie College, Pa.). Jnd. Eng. Chem. 32..1322--

15, €SBOIWNT) -—\Vheu 1, Br, or 1Br is.

was.  The periodicities of the halogen chains:
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Leverne Vallions V. s Z
Can.). Cun.J. Med. Tech. 7, 127-30(14H5)
solus. of polyvinyl ale. (PVA) using the Evelyn photo-
clee. colormeter (for other colorimicters vols. and cenens.
niay be worked ont) place as much PVA as would cerre-
spond 10 0.5 ce. of a 15 soln. in'a colorimeter tube. Jna

- second tube place 0.5 ce. of 2 152 soln. of a PVA standurd
8 ~oln.  Add water to make the final vol, 10 cc. and ac
cr. water to o third tube; tocach add 1 drop of 0.1 N 1-in
KI. Adjust the colorimeter with the blank tube mul filter
499, Wead the standard and unkvown and aale. in the
usual wav, For scrum, urine, plenral fluid, cte., mix an
aint. which will contain an cquiv. of 0.5 ce.uf a 19, <ol
PVA with double the vol. of 22.27) Na;SOc xoln. fi a cen-
trifuge tabe. Centrifuge out the ppt., allow the tube o
drain well in the iaverted positiona, disperse the sulids in
5 cc. of water and 5 cc. 1), trichInroacetic acid soln.,
and centrifuge.  Decant the cleur supernatant dluid intoan
Lveiyn eolarimeter tube. In a second tube place 0.5 ce. of

2 17 PVA saln., 4.5 ce. water, and 5 ce. 1090 irichioro-
aceiic acid soin. In the third tube place 10 ¢c. 5% tri-
chloroacetic ucid soln.  Treat as before with I; and
read. The same grade of PVA inust be used in inaking
comparisons as the color vuries with the grades of PVA.

g The color deweloped varics considercbly with lemp. Jiis
- simpler to develop a standard and a sample at (be same
temp. than to muke a calilration rurve at varous temps.
A nephelomnetric method 15 follows: plzee en amt. of
serum, urine, pleural fluid, cte., suspeeted to conlain the
equiv. of 0.5 cc. ¢”a 1% PVA saln. in a calarimicter tube.
Prep.asccond tube contg. 0.5cc.of a 195 FVA 0. tbe same
grade and an amnt. of seruin, cte., contg. no PVA but with
protein content ncar the unkumwn sample. A rovgh ip-

¢ proxination oniy is necessary, for protvin-free urine is
obviously nunceessery. A third (che vontains seruth with-
out PVA. To the {ubes add water to make 2 ml,, udd 2
ml. of 2¢5 gum ghatti soln. and 6 ml. of 22.2%; N2:50,
soln. Mix thorouglly, adjust the colorimeter with the

blank using filter 5640. Cale, the results in the usunl way.
‘This method is useful for all grades of PVA,
G.H. W, Lucas

ders &
. Hhe Lillowing
l : rtics o to poby -
ale. compns, resulting when a solid polving
® of HCIO is incorporated us plasticizing ageut, ph'x ‘;\t
ample 1 the plasticizing agent is glyceral, an agent now
widely ased for this purpese.  The characteristics of th
compn. of cxample [ are to he contra~tel with those o
exainple 4, where parafors alonc is utilires lasti-
cizing agent.  (n one example 100 pares of o pletely h
Arolyzed polyvinyl ule. werc mixed with ) parts of glye .
erol in a mortar. The cot.pu. was molded Tur 10 min.
at 1457 to,150° under 2500 Ib. per sq. in. pressuré, The

173

4915

. Thermostabilizing fizxible
ton3 arles

I to Resistoflex Corp.).
ST 2,393,616, Feb 1946, Flexible polyvinyl ‘ulg,'
articles may be stal, (1 50 as to retain their Hexibility
upon exposurc to high temp. by incorporating in the
vriginal inixt. cuprie sulfate or ferrous sullate in concn. of
3 t0 15% of the palyvinyl \c. J. W. Barber
Curing i alenh invl aceta i .
] i Nuvotay, (ico. K. Voie sang, and mest 5.
N votny (to Durire Plastics, Inc.). U.$. 2,412,079, fune”
L1, 1046, Polyvinylacetaland polyvinyl alc. polymers arg
curer by mixing them with Al stearate (1-20% by wt.}
and hieating the mixt. at a termp. of 275-310°F. for a
pu-'xod of 3 to 45 min. Cured polymiers show increased
resistance to heat, solvents, and water. P'asticized,
cured polym:rs_ have frcedom from tackiness. Suggested
uses are as fabric coatings, molding compds., anr lacquers
J. D. Matiack

6258

Isostatic methad for det as permeniility
sheel maleriais, onald W, Dovis (Marathon Corp.,
Mchasha, Wis.). Peper Trade J. 123, No. U, 33—0
(19-{6).—In the isostatic methorl for gas permicability, the
test sheet forms the partition between 2 chambers of the
diffusion ccll; thie test gas is passed over 1 side of the sheet
ard a 2nd gas (sweep gas) is passed over the other side;
both gases are preconditioned to the relative humidity de-
sired in the test. If both gases arc made to flow continu-
ously over the surface of the shect, stagnation isavoiced, the
permeated gases are swept qut, and the partial pressure of
each gas on its own side is maintained at approx. 1 atin.
For CO: permeability, O can be used as the sweep gas, a.id
the permeated CO; entrained is detd. gravimetricaily by
absorption in Ascarile. For other test gases, suchias Qor N
or air, COs is used as the sweep gas, which is absorbed in
KOH, and the permeated test gas is detd. volumetricaily.
Details are given of the app. and the proceduore and of ihe
analytical methods for CO- and O. The max. permeation
rate which can be detd. with precision, by using 2 single test
sheet, is found to be about 1,000,000 cc. per sq. m. per 24
s hrs. and thus is useful in the intermediate range of perme-
ability, It is not adaptable for testing highly porous ma-
terials, such as bibulous and bond papers and is not sufii-
tiently sensitive for the very low permeabilities of glass or
continuous metal sheets. Most tests were carried out at
$°or 21° and at relative humidities of 0 and 75%,. Data
arc given for the permeability of O and CO+ through cello-
pliaue, cellulose acetate, cthylecllulose, Koroseal, viuylites
saran, nylon, paraGim (rubber-wax compn.), pliofilmy
polvethylene, polystyrene, pol polyviny!
butyral, rubber, buty! rubber, nex, greaseproof paper:
glassine, sulfitc paper, vegetable parchment, and Al foil.
Data for the permeability of N through cellophane, cellu-
lose acetate, parafilm, and pliofilm are also given. Vary-
ing the relative bumidity between G and 7555 has little or
oo effect on the gas permeability of such nonooisture-
sensitive shcets as saran, polystyrene, and polyvinvl
7 butyral. With other materials, the gas permeability tends

to decrease as the relative humidity is increased. Ex-

treinely moisture-sensitive sheets show tremendous in-
creases in the permeability to CO: and O as the refative
bumidity is incrcased from 0 to 75%,. In thc cave of para-
filn: it was found that increasing the tazp. from 168° to
32° approx. tripled ‘e periteability to CO=. In geweral,

the permeability of materials to CO, is higher than to O.

The only reliable means of comparing different permea-
g bility methods is to make detns. with each mcthod on the

same test specimens with the same conditions of temp. and

relative humidity. C. J. West

-
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II. Films of the coherent
.J.Crisp (Univ Cnml)ri(h:g,

) . 1, 161-94(19!0) C.A. 40,
3“‘0' —Surlice prescure-area and sur{:ce momeut-nrm
curves for 1cthyl, -ethyl, -propyl, and -hutyl metha-
crylates spl ezdl at an air-water interface give evidence o1
an increasing tendency to form coberent unlms with de-
creasing mul. wt. The methacrylates are much more
restricted in rotction than the corresponding acrylates.
The higher .ucerchain cobesion of the methacrylates does
not lead to a trans orientation.  These coherent films are
characterized Ly livsteresis with little permancnt collapse
at mpderaicty nigh pressuces.  Poly-4-cthoxvethyl metha-
crylate has a greater surface moment than polybutyl
jaethac—rhudc at large areas, but on compression (he ether
group is forced avay froor Un. interface aud the monent
brcomes identical with that of the Bu ester. Polyeyclo-
hexyl metha ate forms an unstable flm showing perma-
nent collapse withiout 1uch hysteresis. Mclting was ub-
scrved in pelvoctadeeyl methacrylate films at 20-30°.
Polralkyl methacrylate 1iims are more expanded and fluid
at the oil-water interface tham at the air-water interface,
because the intermol. forces parallel to the surface are

greatly redoced by the oil. me‘f;s polyacrylic
acid, and polymethacrylic acid on zaid substrates form
excanded emicryst. films. The low dipole moment of
polywiny! ale. and polyacrylic acid is ascribed to H bend-
ing. Nvion fu- s vary colierent semicryst. films because
of honding of the peptide link. Nylon monolayers were
not affected by the injection of tanuic acid bencuth the
ik, When nylou filins collapse, segments pass out of the
surface laver above rather than below the main fiim, and
thisis believed to he truc also of films of proteins and other
polymeric subsiances. H. K. Liviogston
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Comparison of tke rtructures of £tr
aurice L. Hucgins. .
=o).—Published x-ray dnta from crys d
m stretched amorphous S, polyethylcue, polyisobutyl-
ene, poiyvinvl ale., polyvinyl chloride, polyvinylidene
chivriaT, polyoxymethylene, polyoxycthylene, polyethyl-
ene disulfide, polyethylenc tetrasulfide and polyphosphoni-
trile chloride are compared. In most cascs the exptl.
identity distance in the dizection of the chain axes and the
expectid interat. distances aud .mlerbond angles agree
with the sssumpiion that e chain atoms form a regular
spiral, Laidirectional in each chain and of uniform pitch.
Apparent exceptions are boeflv discussed. G.M.P.

iro

2022
Osmotic pressure. Ii, Osmotic pressure and the lyo-
troj rics. 3. Dobry and F. Doyer. J. chim. phys.

40, 151-G(1043); «cl. C.1. 34, 5334%.~Afeasurunents
were made of the effect of salts on the osniotic pressure of
2q. solns. of polyvinvl gle.  The results were i wgrecinent
Wil The dyotropsc properties of the salts. Saits having a
peptizing action increased the osmotic Pressure, whereas
those having a pptg. action decreased it.  The action of
EtOH and acctone corresponded to that of salts in the
middle of the Iyotropic scrics.  As the conen. of EtOH or
acetone in the solg. was increased, the osmotic pressurc at
first increased and then decreased rapidly to 1ero at which
point the colloid was pptd. J. R. Hill

4300

T y 5:3).—Spect
3 to It u are presented aud discussed for t) 1 Glms ol poly -
thene, polyisobutene, crepa rubber, rorubber, Luna
"85, methyl rubber, polystyrene, poly (L aociare, pol
Me acrylate, poly-Me methacrylate, polrchiloropreses
(Neoprenes), polyvinyl chlorice,” nylon, g'ﬁl;uul.ak_
Nuvolac resin, and 3 ecllulone mintorials wether, acerate,
L and acetate butyrate). Spretra ure also shown for several
 monnmers related to the above o :u, Comparisons
with the spectra of substances in ¢t states of agerega-
tion must be made with cautioil, because of the change in
the vibrational spectrusn of 4 substance when it changes its
phys. state. Polarized inirared rudiation to be used on
samples with the oriented chains suceessively parallel or
perperclicular to the plaue of polacization of the incident
radiation constitutes a promisiug line of attack ou the
structure of polymers. Victor R. Deitz

175



3664

. C- Farbeuind. A.-G. Ger. 757,030, june N
{Cl.39¢.1 ). Aldebydesor aldehyde-forming compds. are
(:nusgd to act ou polyvinyl ales. in an inert org. soivent
,;;?ln_n;‘i:cpmeucc of an acid catalyst uatil a clear soia. is

ined.

3990

MStnb)hz'm olyviny} alcohoi soluti Emil Reiter ana
AlreT Treshs ({0 ConsorUum Tir Llektrochemische | -
h;n: G.m.b.H.). Ger. 727,660, June 10, 1943 (Cl?g:z
2...@0). Agq. solns. of polyvinyl ulcs. or of their H-O-sol'
derivs. arestabilized by an addn. of \\'nlcr-sal.lhioc'.".;nltts'.

Polyvingl ethers. Willy O. Herrmann and Wolfram
Haehpel (10 Alexander Wacker Gescllschaft fiir Elcktro-
chef\uwh: Industric G. m. b. H.). Ger. 737,056 July 1
1643 (CI. 300. 22.06). The cthers or etherlike products
are obtained from -polyvinyl ales. by heating them at a
temp. over 100°. te healing continues until 1 mol. of
H,0 is split off for each 2 mols. of vinyl alc. present in the

polyvinyl aje,
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olymer solutions. 4 ;
R.'H. Wagner. [Ind. Lng. P7. 16, 5203
(1944).—This glass static-clevation osriomeler is &
miedifcation of that of Schulz (€. 4. 30, G6213); it is es-
pecially wsufui for measurcments of high-polymer sulns.
that tend to form a stable {oam. Wrinkle~frec, com.
cellophane that has not been dried out, with a wet thick-
ness of approx. 0.1 mm., makes the most satisfactory mem-
brane. Equil. is reached, in the most extronre cascs, in 8
to 24 hrs. Aq. solus. usuzlly show ag uncertainty of 2 o0
3 ;nm. of water In the osmotic pressure; this is 1D to 0%
of the total pressure in the vory low -pressure region. The
precision is greater witll org. sotvents. %c_“;x‘_‘-‘,&hﬂ
used for detprs, on %olf\'inyl algsewith walwis, ol 10,0010
500 ang on celulose derivs, Jtis estd. that the crror
is approx. 10% at mol. wt. 70,000 and more than 50% at

225,000, T. H. Dunkellwrger
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1,4-Dehydrogenation. Reynotd
3 . Foster,  JS. Am. Chem. Soc. 65,
S13-10( 31 cf. €0 AL37, 14178, —A remarkahle prop-
ety of vyl sles. ds the ability 1o naderxo 1,4-cdehydro-
geaation;  thos JKMeCiCROIF (R = nuesityi) rmives
CULCRCLOM (C. .1, 36, 1601) winl RC(QH).CROY
pives RCUCKO (L0, 33, 4225%).  Rucause it zecmud
probable Uil the exve of 1 d-dehydrageraton might de-
pend chiclly on the firmness of attachment of the H atamns
of the Me myaup, it wax planned to renlace 1 H by Phi (he
resulting henwyl group would lose a H atom moare readily
than the Zie group and hence en ce the ease af 1 4-
deicydroenstion,  PUCH.COCL (277 g.) and 241 g.
duereur in tite Uriedel-Crafis reaction give 332 g. of beucyl
duryliczone (T), m. 130-11° (in. ps.car.), I1(10g.), 10K.
BzH, 30 cc. 1055 aq. NaQH und 250 ce. EtOH, stirred 4
firs. at roam tenn., wive 70% of 1,2-diphenylvinyl duryl
ketone (11). PLCIL:CPHC(:O)R’ (R' = duryl), m. 150~
195 1II takes up 1 mol, of H but the enol (I} (PhCHa:-
CPh:C(OIR’] could unt be isslated; it is asswmed that
I is formed but is dehvdrogenated sinntediately wben ex-
posed to the air; if the bydrogenation mixt, is aliowed to
stand {or 45 hrs. the product is I,2-diphenylethsl duryl
ketone (IV) [PpCH.CHPLC(:O)R’]), m. 106- the
vield i¢ neasly cuant.; reduction of I with Na in EtOH
givesun .of U end IV, IV also results on hydrogenation
of Il in St ard bDoding the soln. for 2 brs. ina N atm.
Benzyl 2.8 05-trivsopropyl pheny! kelowe, in. 60.5-1%; 1,2-
diphenyteinad 2 4,6-icvisoprapyl phenyt ketone, pale yellow,
o 137~107, 709, Dursl 1-phenyl-2-(p-chloradienyt)~
vinyl ketove, pale yellow, m. 135-40°, 81%; dury. 1-
phenyl-2-(p-chiorenlenxlieily” ketone, ra. 120-30°.  fesi-
1l L-phenyl-2-(p-chinraphenyl)uinyl ketone, pale yellow,
. 139-99°; mesiin 1—p1:my[)-2-(p-chlorop henyt)athyl
Letone, m, 148-9°,  Thus, cnols of the type of Lctonize
readily aund, like the acetylene glycols, undergo 1,4-
defiydrogenation in ermtact with 0. VII. Hindrance at
the 3-carbon atom. Reynold C. Fuson and Quentin F.
Soper. Ib.d. 915-17.—I is suggested that it is the steric
hindrance whout the A- ratber than the «-C atom which is
chiefly responsible for the stability of (he epols such as
HOCR:C(OH;R {1} and MeRC:C(OH)R () (R =
mesityl}; thes, the siability of I requires the presence of
both R racicals, whereas that of H wonld be, to a great
extent if not entirely, dependent on the hindrance offered
by the B-R radical. To study this, enols have been

e

prepd. with a 2,4,8-(is0-Pr).Cld: (R’ i he a-positi
and a Ph £roup in the ;?-)msilion.( RECO(_'H: a‘xpg(:v’(l:o:;
ly'r;glc.l_nf §as it thy ’Glrignard machiue, but decrniyi. of the
Lol amixt. yaelded only the kclope., 2 PRCO
b1 7565, 112 1.5213; witls 1,3,5-(i50-£r):Cull; Uis ygxgkgsl
1-phensylethsl 2,4,6-triisopropylpieny! kciowe, wm. 83-4°
T cor.}; the cnal is not obtained by refi Ly wi
I;LO]\_'a in ECOH for 24 hrs.; analysis in lhcu G‘;:"T‘x":;’d)
wachine thowed the presence of 1 zctive H utom:> P
Iriisopropytphenyd crketone (1), R'COBz, hright yellow
m. 121.5——‘.5"2", results in §39, yiall hy refluxing 60 g:
PhCIL.COR’, 30 £- 5e0s, 500 ce. divxane and 3 ce. H:0
l’or_rsu hrs.  Catalytic reduetion of [IF over Cu chronnite
(175°, 2000 Ib. prexsure) sives 1-phensl-2-(2,4,6-triica-
phcn_;l)rlh‘_)'lzn: ghveal (IV), R’C ()H)CH(‘OH)P})
1. 133.5-495 diacetute, m. 113-14°. Dehydration of [V
dgd xmt’yxcld pure products.  Attempts to prep. the ene-
diol [R C(OH):C(OH)P.'II (V) from 01 by hiydrogenation
were unsuccessful; however the product showed the indo-
phenol test and if the reduction is camTied out in Ac.O,
HCI and ZnCI:, the diacetate (VI), m. 161-1.5°, is formc’
Hydxog:m'umn of III in ether, followed by evapn. of the
solvent, gives 2,%,6-Iriisopropylbenzoin {(V11), R'COCH-
(QH)Pb, m. 117.5-18.5°; in the Grignard reaction VIT
gives nearly 2 mols. of gas; VII is also formed in the prapn
of IV and resul(s'from the hydrolysix of VI; VII is lx-st'
prepd. by reduction of Il with Zn and HCI in B¢OIT
S)xulﬁallou of Vn'mﬂds OI.  The acctote of VIT m. 120~
20.5 . These Teactions prove that the stabilizing effect nf
the R’ group is excrted to a greater degree on the HO
group in the - than on that in the a-position with respect
to it. The instability of V shows that in stilbenediols
both aryl radicals must provide hindrance similar to that
fuml‘shcd by the Rradical; thus each of the C atoms of the
enediol group, heing & to an enolic HO group, must bold a
_radical such as R or R’ in addn. to the HO grt;un_
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Plastic masses from polyrinyl compovuds. IHans Oith
(vested 1o the i Uroperly Cusiocne U, S0 2,312~
437, March 2. Compns. suitzble Tor elec. insul
formed, contg. polyviny} compds. such as pol
ride compds. and ethers of 1- und 2-hydroxyet
S-ictrahydronaphiialenes, which scrve as plast '
Pruteinaceous plastics.  Uscar Nowss. Ger. 713,034,
Oct. 2, 1911 (CL 8. 3). Ground, swelled horn mieal is
added 10 a soln. of urer or urea derivs., or CH.O and
urca, or ClI:0) and vrea derive, The condemation s al-
s d without addding oxterual heat.  Acid
condensation agems and fillers may he added or not. The

* product is dricd and finished as usiual.

Apparatus far treating plastic materiels, g3 in dissolving
polyvigyl esters. f1cd G. Gronemever (to Monsanto
Chewiical Co.).  U. 8. 2,312,659, Muck 2. Various de-
tuils of an avp. suitable for vae 1n wredling 2 plasoc miaie-
rial, such as paly.cevized vigyl acoiaic vith a salvent, such
as EtOH, MeDTY, H, BuOAc or a mixt. of HOAc
and ag. CH:0.

4961

Heat of volymerization of some vinvl campeun
RIS - JorcTownz 201 AarkT 7 ng.(Ch:n_r.
See, 65, 1432-3(1943) . — thie method of adiabatie
calorimetry, the lLeat of polymerization (cal./mol.) of
styrene is 13,010, of Me methacrylate 7900 and of vinyl

ds. G.

acetate $000; in the 3 expts. the extent of palymerization .

was 35~95, 98-9 und 95%, the temp. 70-140°, $0O-20°
and 80°, and ke time 0.5-2,0.5and 0.3 hr., resp.
C. J. West
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ance to H:50,.and NaOH solus. of
b various £ilers. J. \W. Barber

cussion

oyl geerate. T. W,
53, O pp.iprepnnt)
ents, cssentially a linear

¢ 1hie polymer 15 a paraﬁ"m
dical isaitochied ot cvery

chs There are compo

llu_ u.tcl grone which
fuloie b T v uf cacir other, ‘ml uh ck together
form a (ol dnmh mement similar in magnitude to
that in EtQAe whose dipole moment is 1.85 Debye

In the solid polymer where the diclec. consiant
the polymer chains are held rigid and canmpot
o pennit orientations of the dipoles
i the cice. udd It migh: be pos-
tlie acetoxy group to undergo re-
than 360°) since it is conceivable

npits

T 10 pesm retation.
[ raisd, the pol) {1 cacugh
lo m DY cnﬂ\olannm of thie - and the

hed_*n them can rotate with the dee. field.
of the polyier at higher temps. is accom-
ke rcﬂ rl((lc\. couse, with temp.

i "Jnon.mom di*puxion o " &,.0Fa
sawed Thermosit plotes. M. Ya.
Netshaev,  Prom. Slroild aterial

L Zentr. 1042, 11, 1617.—To prep.
1 ~blase- fu'rn:lc(. s)ag was run into
forms wihile foaming, and sawed after cooliug.
Karl Kammermever
The thertnal bebaviar of micra- and macromolecular
subsAnces end their modification. Xurt Ueherreiter.
. 102, 272-9141943Y; of. C. A. 36, 4623*.—The

Hflhl‘.
up of a macromol. structure. Natural rubher, polyviavl
compés., styreue, iritolyi phosplate and syntivire rubber
are especiully referred to. Vol.-temp. diagrams are
showen 1o Le very helpful for deseribing internal softening
oi piasrics, The various regions for the phys. condiiion
of compds. with respect to cbain length and mol. epergy is
ciagrammatically ceseribed. The second part treats of
thermel modifications of macromoels.  The distinction be-
tween interual aud exterual softening is brought out. The
role of fller in wdeanization and plasticiziny is explained.
Raymond H. Lambert
Iniroductior to the chemistry of artifcial materials.
XI-XTII.  Wilbelm Schaefer. Cummi-Ziz. 55, 313-15,
365-7, 637-9(1941); cf. C.A4.35, SlH'.—Natum} rubler
ard syniketic rubbers of com. importance, product: de-
rived {ror1 cclluiose, and brown and white frctice are dis-
cussed.  XIV-XV. Ikd. 55, 723-7, 793-35.—A review
with special referc.ce to the properties of factice, couma-
rone resius, alkyd resins and phenol plastics. XVI-XIZ.
I St ; 56, 10--11, 4A-7, 70-1(1942).—The chemis-
phenclic resins, acctylme polymers, polyviny! alcs,
nyt cmbnzoics, polyvinyl esters, poiynvi_ace-
3. a:d poiyvinyl citloride, and applicatiots ol (his Jas(,
viewed. . . 166-7, 178-9, 214-15.—
utadiene, artificial rubber< from me(h)ll)uladncue
and umuh)lb\.(ad cue, mixed polvmers of butadicne aud
styrene, mixed polymcrs of butadiene avd acryloni-
wrile and Neoprene arc described. Through Chem. Zentr.
1942, 1, 113, 1943; 1I, 938, 2053. C. C. Davis
Sympos-‘xn: ot adhesiveness. 1. Introd to the
theor? of edheciveness. R. N. J. Saal. Chem. eck-
Wed 39, No. &, 81(1042); Kewsschuk 18, 109-11(1942).—
A ger.eml review of nomenclature, and tbe bosic principles
»f edbesion and cchesion, . A summary of publica-
tions on the theory of adkhesivensss. Chem. W:rk.:lnd 39,
No. 10(19-,2) KNautschuk 18, 111-13.—The most press-
ing need is mose data on th: rheologic propertics. of ad-
heswcs, ootb before and after application. II. Dis-
cussion. R. Houwink, ¢t al. Ibid. 114-15.
’ - C. C. Davis

1

g acrylie aciils and their esiers

s My fromsea -ater is described.

16 m ..mly coucernead \vnh materials w. bxch arc made *

178

5502
Wmms . Lomtardo.
AT Prasiiche 7, 115(1441) Nirceellulese 13, 112
2).—Emulsions of vinyl palymers are usee udh!-

i aztificial leathers, ete.
ily_too hard slone nd must be plashic \.d or
Vixed polyuiers

sives, in )
tate is get
Shnam dir PerFIoN
have greater advar s s, of rmuldens.
Menomers suitable for this, in .Jmln to winyl gectate and
are waindy vinyi chiorile,
acidh nitnke, vinyl ether,

vinyibenzene (styrene), acry
and vinyl ale. Addo. of pl zer has a partly fuvor-
able, partly unfavorablde offect.  In avtificial eather there
is constandly imeres use of synthetic Jatex, particularly
ermulsions of vinyl polynicrs, wnare particularly polyviny)
acetate. The othery nerally  advaniageons poly-
acrvlic enters are very cupensive. E. M. Symnies
The mapufecture of artificial lecather. . N
trocellnlose 13, 150-2(1942).—A review, .
Subetitutes for sole lenther. Willreel Gallay.
Lestier Chem. Assoc. 38, 2 1033).—A discussion nl
s and future possihilities of ralber and Hrernto~
SUEH J. 1. 1lighherper
Permcubility of flexible materials. L. W. [lder.
Madern Pockegimy 16, No. 11, 60-72(1013).—J ata are
given for the air, COs a7d vapor permceability of (ling made
from lvvmvl alg., rubber bydrochloride, polyvinylidene
chiloride, glassine and of pol)'\ inyl ale. coated ou paper.
The most useful information is oblained by practical stor-
age tests, (ollowed by internal-pressare mcousurements, or
by chem. analysis of the gases contained in the package for
air contamiation. Leopotd Scheftan
Dow goes down to the sea. Anon.  Fortune 26, No. G,
111-12, 1806, 188, 190, 192, 194(1042).~The development
of the Dow Chemical Company's process §or the extn. of
The growth of other Dow
products, e. plastics, Dowtherm and styrenc,
is reviewed. Carolyn Kruse
New data on activated bauoxite desiceants. R. G.
Capelf, R. C. Amero and J. W. Moore. Chem, & el
Eng. 50, No. 7, 107-10(1943).—Dehydration of ory. gases
and Jiquids with an activated banxite desiecant, Flarite, is
described.  Equil. dryness obtainable, H.O-ad:zorption
capacity, regeneration and c.["ec(s of pressure drop and
fluid velocity are discussed. 17 relerences. R. G. R.
Synthetic soap from petroleum products. E. E. van
Andel.  Chem. Weckblad 39, 314-19(1942); Chem. Zentr,
1942, H, 1416.—The cowmpn. and properties of German
and American sulfonated detergents sre discussed.
M. M. Pisk»~

5U0-3

g., phenol,

6061
-

spersions of ol menzed alkyl metha-~
("5 aNCinours

D). U.S. ,320, M1y 4. As a dispersing agenl,
use i3 made of about 0 ‘5% or more (based upon tbe wt
of the dispersion) of a partially sapond. pol rvinyl acetatc
having 2’ 53pon. no. of 40-130 ard a viscosity 1m & 10, aq-
soln. at 20° of 10-30 centinoises.

" Stable agueous

6365

Moldj :Linil alcohol. . M. Hess and J. W.
oriss.  Ruoeer dze 53, 431~3(1943).—The plas-
ticizing, provessitg nnd mnldinz of polyvinyl alcs. of vari-
ous grades are des C.C. Do



vol. 33

Lu g Urthn iy Sclle {to 1. ar poll
A.-G.). U. S. 2,143,228, Jao. 10. A soln. of the coa-
densation product in metliylene chloride is emulsified in
water in the presence of Na isobutylnaphthalenesulfonate
and the mcthylenc chloride is distd. off.

. l = chry‘ Dreyfus, U. S.
Ao . . 3L y tenung a polyvinyl ale. wit)
chloroacetic acid or thie live as an clhcri(};'ing ngcnt:
products are obtained whicl may be used as waler-sol.

3635
—

Qﬁgj*ﬂ' ting colloidal substances. John E. Jones,
James Y. Davies and Johm F. Neilson. Brit. 497,063,
Jan. 2, 1939. Cellulose derivs., rubber, polymerized
vinyl esters, polymerized acrylic esters, bituminous ma-
tenals, starch derivs., etc., are pptd. from solps. thereof by
extruding the solno. through small orifices directly into a
pptg. liquid in contact with the orifices and having relative
motion substantially transverse to the direction of flow
of the soln. through the ocifices. App. is described.

179
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1954,

4286
The viscosity aof polyvinyl acetate
to Utans ol polyy
. digh Polymers 6, 1/6~0(1949)

and ¢ is the conen.

4287

tittle effect. I Viscoa..yolmethanolsolutiunsofgol&vin!.
agcetate. Ibid. 1TO=®TT TS equation ho) s 10T
FTTOTT hns.: log n./c = const. ‘The viscosity has a max.
at a water content of 15%. I Intrinsic_visg
polevinyl acetate in various solve
T . T, b

2
ation_t
3 T Joa—f.—
ST RS measured
AcOII, and dioxanc.

of polymerization P is

vent numerical values of the consts. k aud » were caled.

1. Sakurada

5603
xw.

\ nical properties of high polj . 1. Naoyas

Sata, .\IWO,ﬂnka Univ.“
7. dcoust. Sor. Jasan B, 28-33(1852); cf. C.A. 46, 2830g.—
The ultrasonic velocitivs and clastie consts. were measurcd
by Bar-Walti’s rotating-plate methad ({iclo. Ph.ys. Ade T,
858, 1{34)) with impulse wuves of Irequencles 450 ke. to 8
Me., for so.id polymers, polystyrene, polymethyl methac-
vlate, poiramide, polyvinyl acet (1), and gol_y\m}yl
chloride (I{ The &TTect of the ae«grce.of polymerization
on the elasti: consts. was not observed with I between 115(
and 8:00. Elastie consts. decrcase with increasing plasti
cizer coatents in systems, 1 with dibutyl .phth:..la(eiand a
with diocty! phthatate. Hideaki Chihara

Thermally reversible gelation of linear polymaer sols.
I. Keaji Yokxokura and Yonosuke Kobatake (Tokyo Inst.
Techinol.). Bussciron Kenkys No. 70, 89-100(_1904): of.
W. H. Stockmaver, C.4. 3T, 191272—The gelation of a sol
oceuss at T, vhere mol. clusters of infinite size are formed.
At T of a solu. of linear polymers of the degree of poly-
merization r, there should hold the relation E/&T, =
—lo; og (rN/N¥) + 2 (3 — 1)log pa with E = {3f
(e = z;. where k is the Boltzmana const., { is the no. of
polymer mols. clhustered in a micelle, ¢« and w are the ener-
ies of crystr. and of mixing, resp., Na and N aré the nos.
‘of polymer aad solvent mois., fespsy
is}the no. of nearest neighbors,

I. Viscosity of ace- Mechano-chemical s&?xcms.
Shoichi _Matsuniolo. (AT GARGEG, Umiv., Okazaki),
.—The intrinsic vis- 69, 78-84(1953); cf. C.A. 47, 9721c.—Polyacrvlic acid (I)
rosity {n} of acctone solns. of polyvinyl acetate could be caled. cross-linked by esterification with
fram [n) = 3 ()/* ~ 1)/c, in which n, is the relative viscosity uscd as a sample of mechano-cheni. systens.
Up to 10%, water in the acctone hu:_‘nlon between tension & and tenp. T at a const. length of a

He viscosity of poly-
i acctone, MeQOH, EtOAc,
The relation between [y] and degree
given by [1) = kP*. For each soi-

5606

II. Hajime Noguchi
Busseiron Kenkyiu No.

II} was
The rcla-

ol\viny:

in of I was measured between 3 aud 33° when the ilm
(about 50 X 4 X 0.02 mm.) was dipped into aq. soins. of
HCl or NuOH aiternately. In every eass of varying
concens., 2 relation & = ¢ + b7 holds witb neg. 2 and pos. 4.
Thermivlynamically, @ = (3E/3!)r and & =~ (35/d!,7 and
thus the energy term is const. in the 7 range examd. [f the
energy effect arosc from the elec. forces due to ionizat:~1 of
I, a would change with T. The ratio of the energ)
to the entropy force is given by T/ T:, where T, is the
temp. at which & becomes zero and T: is the temp. of the
expt. This ratio, amounting to 1/; to %/, is the smoallest
for HCI soin. followed by N.(H, carboxylic acids, and
their Na salts in the ascending order. The energy effect,
however, appears also in the case of pure component II
and thus is pot characteristic of a mechano-chem. system.
The swelling of the film of I seems to be due to the entropy
force arising from the osmotic effect of the counterions in the
polymer (cf. Asakura, C.A. 47, 9721k). The heat of
crystn. for the formation of crystallites in I may corre-
spond to the o energy effect with regard to I.

Hideaki Chibhara

Correlation of the solubilities of gases in low-vapor-pres-
sure liguids. G. Burrows and F. H. Precce (Metropolitan-
Vickers Elec. Co. Ltd., Manchester, Engl.). J. Adppl.
Chem. (London) 3, 431-62(1953).—An analogy is drawn
between the evolution of gas from a liquid and evapa. of
vapor from a pure liquid. From math. analysis, it is de-
rived that a plot of ~log L(T/eP/" vs, ¢/T should be
linear, where L is the Ostwald soly. coeff., ¢ the surface
teosion, and T the abs. temp. The gas has a neg. or pos.
temp. coefl. of soly. depending on relative values for energy
of cavity formation and energy of activation. To test the
math. expression, the soly. of He was detd. in 3 Yiquids of
low vapor pressure, Linear plots were obtained when the
appropriate value of »# was used. The theory was further
applied to the solubilities of O, and X in petroleum oils.
It was also possible to calc. from the derived expressions the
radii of gas mols. A plot of ~log L vs. AH passes through
zero for oils of the same group, indicating change from pos.
to neg. terap. coeff. of sniy. Joseph F. Camnpagnolo

y io 1.

Diffusion of i R.

K . _A. Long (Cornell Univ., Ithaca, N.¥.).
J. Am. Chem. Soc. 75, G142-G(1953); of. C.A. 45, 9332¢.—
The diffusion at 40° of vapors of PrCl, CH.:CHCH.C.
PrNHy, iso-PrNHs, and CC; into films of polyvinyl acetate
(I) wras studied as a function of eoncn. Two other vapors.
PrOH and C¢H,, were studied at 3 temps., 30°, 40°, and
50°. Diflusion coeffs. were detd. from rates of sorption
ond desorption of vapors by suspending carcfully dried
films of I, of known arca, from a quartz spiral balance in an
evacuated chamber; at 0 time the org. vapor, of frechiy

N equals 7N, + Np, = d.istd. and dried compds., was admitted and the rate of sorp-
aud pa i8 the no. of sites that! tion detd. by following the wt. increase of the film as a
the rth segment can occupy When the segments up to the function of time.

After sorption equil. was reached, the
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o N An approach_t, tion of struc of
Plastc flow. II. Viscosi v

- or, ain polymers, A}.’ ern nug, L l’?zllcl'scn.har;d B.
z ichi ™ Timi (toxyo Univ.). wem Amor\\'cman ulp and Paper Research Inst.,
%pﬂ!&f?}‘fﬁx‘n) 9, 340-6( 1132); of. C.A. &7, 13200 Sigven).  J. Polymer Sci. 12, 621-32(1954).—A new ap-
—The viscosity of an ag. soln. of polyvinyl aic. (8 ~ 18%) proach to the structural problems of unorientcd samples of
was tetd. by means of an extrusinn-type plastometer in the cjiain polymers makes use of a radial distribution method,
pressure mnge 0.402 ~ 10.000 kg./sq. cm.  Distinet struc- with further developments, for interpreting diffuse x-ray
teal viscosity was observed. A formula was postulated §izerams of liquids. The principles of the technique are
discussed. Exptl. distributions are caled. for several chain

7336 polymers: polystyrene, polyvinyl polymethyl

A methaerylate. polyvinyl ale., polyhexamethylene adipamide,

giving the relation between the- shearing ’nrﬂ"ﬂnd e of  gleinic acid, mmml’cu cellulose. For structure inter-
shear,  The formula Bits in the ex datz. V. The dow pretations & no. of the exptl. distribution curves are corn-

paths of viscous inaterials. eikiehi Ami and Renkichi  pared with theoretical distribution curves caled. from the
Murakami. - Jbid. 366-T1.—A 147 aq. soln. of polvvinyl a¢. distances in measured out structure models, which are
ale. is first put into a glass tube. “The sune palyvinyt  pyige up on a scale of 1 A. equal to 10 cm. by means of a set -
ale. suin. colored with carhon black is thea put into the tude -of mol. models. The results indicate that the technique
and the spreatling of the eolored zone was pht.)(o;mphcd. 'may be well suited for structure investigations of unoriented

The cxpts. were curried out with tubes laving varions samples of polymers. Rot E. WhitGeld
fortns.  The changes of replaceinent etacicncy of (he'
“colorless soln. by a colored one which take place in tubes of 9789

various forms were discussed. There is no siinpls rcla.tion.

V. Lines of viscous materials which flow through pipes. Aging of polyvinyl gels. I. X-ray and dilatometric

Kenkichi Murakami. [bid. ST1-82.—Polyviny! alc. soln. ¢ €SS tests. Yasuo Sone, Kiyoshi

contg. small particles of polymethyt methacrylute wasforced  Hirabayashi, and lchiro Sakurada (Kyoto Univ.). Chem.

to How in a glass tube and the stream lines and the distribu- High Polymers (Japan) 10, 1-7(1933).—X-ray analysis

tion of the velocity of fow were detd. by means of photog:  showed that erystn. takes place in polyvinyl ale. gel because
icn

raphy. The formula in II was found to hold Iairl! well, . of aging. Crystn. proceeds notic ehydration
T. Katsurai takes place. The decrease of vol. resulting from aging De-
7394 comes 0.256%, and the stillness of gel increases 2-3 times in

. . 10 days. II. Varlation of swelling properties in water.

Be,j?vior of a high-pol%er solution. TV-’ w Influence of aging on the swelling propgrﬁes of gel in water
alcohol solufion. ~ Kinzo I<hikawa, oru Kawai, and gp4¢he resistance against hot water. /bid. 7-13.—The de-
ST <Uiidga (Tokyo Inst. Technol.). J. Chem. Soc. gree of swelling of polyvinyl alc. gel in water decreases owing
Japan, Ind. Chem. Scct. 55,-736-9(1052); of. C.A. 47, 1o sing. The degree approaches a constt when terp.. is
10319a.—The osmotic pressurc and intriosic viscosities of kept const. The influence of temp. is greater than that of
polyvinyl al¢. solns. in mixts. of H,O and MeOH were (e The velocity of the decrease of the degree of swell-
measured. The nature of rhe solvents is discussed. ing increases with temp. The resistance aguinst Hot ~vater

Katsuya Inouye iocreases suddenly at first and then gradually. T. K.
7980

» Mecoamsm of class rormation of simple and polymeric

€0 T v, 2ROy ar . n y3.-

‘I'ech” Tnst., Acad. Sci. U.S.S.R., Leningrad). Khim. §

Fiz.-Khim. Vysokomolekul, Soedinenii, Doklady 7-0Y Konf, 10372

AV""""kii""’l‘k" . Soedineniyam 1952, 250-9.—By nicaas of Properties of . H\{urray C. Slone and Frank
= infra tra i 2 2, . - Star ‘ashi C

infrared spectra ia the range from 1 to 2u, the temp. depend: W REATaT [Natl. Bur. of Standards, Washington. D.C.).

ence of the conco. of free and H-honded hydroxyl groups is - =
observed. In the case of pheuolphtbalein,yglucglse,g ')th:wl- Modern Plastics 31, No. 10, 20328, 380(1954).—Tests on
HCHO resin, and polyvi le. it is shown that the conca. 103 samples indicated a fairly wide range of properties avail-
of H-bonded hydrox_T-Jﬂ'ay groups is high and a const. below the able in com. plastic ﬁlms_. The investigation include tests
! glass transition temp. and that above this temp. the concu, On lensile strength, folding endurance, tear, water absorp-
of free hydroxyl groups increases. A plot of log[n3/(1 — »)] tion, water-vapor permeability, sp. gr., and fla.amability.
vs. 1/ T, where n is the concn. of free hydroxyl groups, gives The films tested were cellopha)le. cellulose acetate, cellulose
a straight line and its slope yields an activation energy of 8cttate butyrate, ccllulose triacetate, e(h,\'lcell_ulose. poly-
-H-bond formation of 4400, 4770, and 4300 cal./mol. for Sthylene, polystvrene, polyester, Saran, polyviust alcohial,
phenolphthalein, glucose, and phenol-HCHO resin, resp. polyviny! chloride, and poiymethyl methacryTate.
On the basis of the energy of H bonding of 4700 cal./mol. - R. B. Seymour
and from the change of dn/di near the transition temp., the
change in sp. heat capacity for glucose is calcd. as 0.2-
f0.25 cal./g. degree, in good agreement swith other data (0.3
cal./g. degree, Parks, efal., C.A. 24, J210), H.D. N.
Structure of vitreous B:0,. H. Richter, G. Breitling,
and F. Herre (Tech. Hochschule, Stuttgart, Ger.). Nalur-
_wuun.lr:llaﬂgr_lo 40, 482-3(1933).—As recently found for
am -
dismugi‘:n lcd;:umﬁlzmg;gi:fecmt;:m.ﬂ’oém“:: av. mol. wis. i3 denved. VI. Determination of number-
given for the electron unit distribution vs. » up to 10 A, 28d weizht-average molecular w his of poTy
'III‘(h): structural model for amorphous B;0, is one i which =L B Tnts, of - Fractionnted
H ups are arrange . - y - .
at mg:.) giunce of lgshA.B.?‘mL;ﬁ:li’emcéﬂ:)cm; polymers of known mol. wt. The 1o.- and wt.-av. mol. wt.
caled. curve on this basis represents well the exptl. data.  €al¢d. from D agrees fairly well with that caled. from the
B. J. C. van der Hoeyea  Fatio of mixing. T. Katsurai




1acelale. ratnick
hens. Soc. 76,
lity (P), and

P/ D) cocfls. of He, Ne, A, H, and O with respect
to highwniol.-wt. polyvinyl arcrute (I) were obtained by
measuring dif  disk membranes of I be-
tcen 4 and 437 at 2-30 an. {{g pressurc on the ingoing
sile, The transparent membruncs, of thicknesses 0.135,
0,288, and 1.332 ruu., were cut from Hg-cast 6., and
showed no orientatian in the polarizing microscope. The
difusion cell was deserilnel. The very low P values cn-
coi.tefed were incasured by use of a miero-Pirani gage to
mi.. ize the vol. of the outgoing side of the system. D

steady-state measurements. Fick’s and Henry's laws were
obeye for cach gas. Plots of the logs of P, D, and s vs.
1/T showed 2 tranmsitions for I. The upper occurred at
about 282 for all giseés, and corresponds to the usually
gumed 2nd-order tramsition of I. The lower appeared to
cerease from 18 to 15° as the mol. size of the increased.
The heats of soln. (A2 = —R(d In s/d(l/T))glgf the gases
in I at temps. above, in, and below the transition region
are given, and reasous for tueir magnitudes and variations
with temp. are discussed. The caled. activation energics
(E) for diffusion (D = D% —F/RT, where {7 is an entropy
fuctot) were smallest in the transition region, and larger
above than below it. The results were interpreted in terms
of 2 mal.-kinetic picture of the change in bulk structure of I
in passing through the transition region. B. M. Z.

~ swere detd. by the time-lag method, and P from.
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Stnuchire of vinyl polymecs: the polymer from methyl
vinyT k& WT—C."S,))\ arvel and Charics L. Levesque.
J. Am, Chem. Sec. 60, 280-4(1938).—The polymer (1}
of Mc vinyl ketone (IT) may be a 1,5~diketone (IL) (“*head
to tail'’ type), (CH;CHACCH,CHAc)s or 2 1,4-dikctone
(1V) (“’head to head, tail to tail’’ type) {AcCH(CHjy)y-
CHAcCHAc(CH,y),CHAC].. The Iollowing reactions
favor the IH structure.  The [ used was prepd. by warm-
ing II with a little Bz;Oy aud was a faintly yellow, ¢lear,
tough masy, probably a linear polymer of fairly low mol.
wt. I with ZuCl; in dioxane or C;H\N at 50-60° showed
little change in propertiex, PO, gives a highly cnlnred

3857

Plasticizing. British Celagese Lid. and Wi, H. Moss.
umi Dec, 10, 1937. In the trcatinent of plas-
ticizable compds., e. g., ccllulose derivs. and syuthetic
resins, with plasiicizers, c. g., triacetin, alkyl phthalates
and turtrates, sulfonamides and alkyl and arvl phosphates,
the plasticizer is distributed wniformly over the surfice
of particles of the ecompd. which are moistened with a non-
solveitt for the compd. The nonsoivent is then removed
from the mass by evapn. in the absence of any mech.
working so that the original phys. statc of the compd. is
substantially unchanged. Solns. of solid plasticizers m
volatile solvents may be used. Pigments, dyes and Gllers
wnay he added, e. g., before tlie damping with the nonsal-
vent.

Sualaadiczesiiy.  Siemens-Schuckertwerke A.-G. Fr.
821,5u3, Dec. 13, 1937, Org. comipds. contg. 1 or mnore
aromalic groups and 1 or more alipk groups the chain
of wbich contains more than 10 C )¢ are used as plas-
ticizers for resins made fram polyvinyl compds., particu-

larly polyvinyl clileride which may Le subscquently
chlorinated. Examples of plasiicizers are tetradecyl
henzoate, hienzyl stearate, diphenylsmides or dibenzyi-
amides af stearic, palnitic or olcic acid, or divetyl phthai-
ate, These may be used along with aromatic hydrocar-
bons of lhigh miol. wt. or chlorinated aromatic hydrocsr-
bons, ¢. k., chlorobiphenyl or the remetion product of
C(HiCHLCI on CioHa.

3858

Polyvinyl acctal resins. Kodak Ltd. Brit. 477,46,
Dec. 20, 1937. Resins contg. not more than 12% of OH
groups, caled. as polyvinyl ale., and not more than 10%
of ester groups, caled. as polyvinyl ester, are prepd. by
treating a partially or completely hydrolyzed polyvinyl
cster (other than the formate), or polyvmyl alc., n Lthe
presence of an acid acetalysis catalyst with CH,0 and AcH
in monancric or polynieric form, cither simullancously or
successively, at above 50°, the proportion of aldghydcs in
the reaction mixt. being such that ihe acetal portion of the
resin contains abov % by mols. of formaldehyde ace-
tal. When Eoli-\- oyl e, is used as s(aninz.mateﬂal, it
may be suspended in a resin solvent, e. g., isopropyl er
other alc., C¢H, heptane, there heing then added the alde-~
hyde mixt. with the catzlyst, which may be stroog acid,
e. g., H:SO.. The resin may be sepd. by pptn. or steam-
distr., which way be followed by repptn. and washing.
Altermatively, a polyvinyl ester may be used as starting

" material and the reaction condueted in the presence of a
deésterifying agent.  The resins may be plasticized; they
may be pressed into blocks and skived to laminae suitablg
for use in the production of safety glass or made into filmy
by coating a soln. 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. Among ex=
rimpics, polyying aie 100, parsacctaldehyde 34 and
(CH,OL -8 parts arc dissolved in EIOH and AcOLt and
warmed for 144 or 161 hrs. at 40° in the presence of HySO4:
to yield & resin sol. in M&,CO and having a OH content of
6.4 or 9.6% and acetate content of 4.0 or 4.1%, the acetal
portion contg. 19.7 or 18.5% of formaldehyde acetal.

32, 1938

4361

icgl jfication of artificial resins used In
jacquers and varnishes. Iﬂ\'agnu and Herm. Schirmer.
Farben-Ztg. 43, 131-3, 157-8(1938).—A rigorous identifi~
cation is not always possible. Cowmarone resin.—The
dry distillate gives an orange Storch-Morawski test, If
colophony interferes by giving a pusple color, a milky
purple fluorescence under ultraviolet light indicates the
presence of coumarone rtesin. Aldchyde resins.—After
first sepg. the resin f: »m saponifiable material and nitro-
cellulose, dry distn. produces a suffocating odor resembling
that of HOAe. Ketone resin.—(Cyclohexanonc resin).
The isolated unsaponifiable resin is detected by the color
reaction with diphenylamine sulfate soln. and by a wine-
red Storch-Morawski test. Lrea-formaldehyde resins.—
After remaoval of solvents, the sample on refluxing with
concd. KOM or NaOH gives NHy, or with 20% H,SO, it
gives CH,O. Phenol reiins.—After removal of solvents,
alkali fusion liberates phenol, which forms red dyes on
coupling with diazotized p-nitroaniline or with Fast Red
Salt 3 GL. Plthalate resins.—(Glyptals, alkvds, etc.).
Dry distn. produces phthalic anhydride crystals and the
suffocating odor of decomposing glycerol. The phthalate
radicul can also be detected by the resorcinol test or as K
phthalate (cf. C. A. 31, 7271%). Colophony-maleic acid
resins,—Attempts at detecting the mnaleate radical by
sapon. and ppta. with Ba(OH),y gave uncertain results.
The Storch-Mosawaki test gives 8 wine~red color rapidly

going to brown. However, cyclohexanone resin gives a
similar Lest and ester gum gives a violet eolor which masks
tie wine-red color. Vinyl type of resin.—Dry distn.
yiclds condensates hiaving characteristic finorescence un-
der uitraviolet light. Such distillate is sol. in concd.
caustic soln. only if derived from polyacrylic resins.  Poly~
vinyl csters saponyy to 1 1 alc., which shows a
large increase in viscosity W 1 a little hot water
is treated with cold satd. borax seln,  Cldorinaled rubber.—
Fusion with a mixt. of KaCOy and Na;CO; produces a
typical odor and converts the Clinto jonizable form readily
detectable with AgNO;.  Chlorinated diphenyl and vinyl
chloride resins also give chloride ion but not the typical
odor, Nilrocellulose.~—The nitroccllulose is first pptd.
with benzine, then redissolved and finally poured asa layer
oa a 1% soln. of diphenylamine sulfate. A blue ring is
formed. Celiulose acelate—Heating with dil. H,;SO,
gives an odor of HOAe. Cellulose ethers.—Simple tests
have not been developed. Benzyicellulose on heating
gives an odor of BzH. Tabulations of Storch-Morawski
tests and results of examn. of resins, ete., under ultra-
violet light are given, J. W. Perry
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Structure of vinyl polymers. II. P l%@'n‘yl,, ~alcobaly
C. 8. Marvet and C. E.. Denoon, ]r.-z T Am. Chem.
Nee, 60, 1043-31/1938); ci. C. A. 32, 25068 —Present
cvidence in the literature indicate that polyvinyi ale. (I}
coutains both 1,2- and 1,3-glycol units (cf. Staudinger,
C. A.21,1271; 22, 215; Herrmann and Hachnel, C. 4.
22, 214). HNO:; gives (CO:H):. I is not oxidized by
HIO(; 2,3-butanediot (II) is completely oxidized in 13
min., whiic 2,4-pentanediol (II) is unaffected in 13 brs.;
thus I docs not contain 1,2-glycol units. CrO, oxidation
of I followed by alk. hydrolysis produces DMc:CO and
AcO11, which is definite evideace for the 1,3-glycol struc-
ture in I. Both I and IIX show absorption max. in the
neighborhood of 2730 A., whereas 11 does not absorb in
the ultraviolet. I and H,BO; give an insol. ppt., which
is not a dvfinite compd. but is apparently formed by some
randomn cross-linking of the linear polymeric chain through
complex formation; the Na and Ca salts are gelatinous.
Heating 1 and (CO:Et); at 140—60° for 2.5 hrs. gives an
insol. ppt.: about 89 of the HO groups in I are esterified
(sapon. no.); by treating the ester with CICH,COCI a
conmipd, results in which about 75% of the HO groups are
still present.  There appears to be no reaction between
the Na salt of I and {COChs. I and Dr in cold H:O give

the compd. (C.H.Q:Br)a (IV): no further reaction oc-
curred in dioxane; for cach C. unit of I 4 rtoms of Br are
taken up; 3 are converted to bromide ions and the 4th is
introduced into I as org. Br; the presence of 1| HO group
is evidenced by the prepn. of an acelate, (CH:0,Br).;

the Br in IV may be replaced by treating a dioxane soln.-

with p-0;NCyH,CO:Ag.  Heating IV with H,0 for 14 hrs.
at 100° removes ouly 5% of the Br; H,0 in dioxane at
room temp. removed 16% of the Br in 2 days; heating
gives a charred black mass. Bubbling Cl through I in
H;O for 48 hrs. gives the compd. (CHiO:Cl)a. X-ray
photographs of I are given; the well-defined interferences
in the pattern are such as would be expected for a regular
structure in I rather tban ior a random arrangemient of
1,2- and 1,3-glycol units. C.J. West

5107

Iyvinyl_resins. Howard W. Matheson and
o Shawinigan Chemicals Lud.).

hydx_oly:is and condensation,

out in the presence of an acid catalyst such as H,S0, and
‘]

products are suj

»

until the total hydrolysis j
ydrs ﬁs is 'nt least 6'6% The re?eu.lu'n(.

0. A polyvinyl ester such as the .
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VOL 83 1965
10121
I. L. Goffart
Japan Synthetic  Chemical
712 '04), Nov. 4, Appl. Dec. Modxﬁcauon ot poly(7inyl_ al:ohol}.-md—polygvmyl—dwhd)
S ¥ dicné synthesis. Yu. K. Kirlenka, L 3

derr

Iwao Shimada

Wu& Rontutin Ministey
wntrr® s Alexandrn Lupn and

eru Qpris). Bnl 003 893 (Cl. C 08/), June 2. 1905, Appl.
Aug. 1, 14962 2 pp. l'..lv(_ymv&ﬁr ‘with ST I
oo T TeeTT

crystn. was prtpd by
‘sterenisomerism-controlling medium (Me.CO or :\IxL(
hyvdrolbysis of the poly(vinyl acctate).  Thus, vinyl accrate 500,
Me,CO 500 parts, and azodiisobutyronitrile 0.3%5 were heated to

give the acetate. Then, 200 parts of the acctate, 1060 part-
MeOH, and 2-75; NaOH werce heated. The pnl)(\m)l alc.
obmuled had an mlnnslc viscosity of 32 and was 75", cryst.

L. 'l_clzloﬂ

sate. A. L. Akopyan
¥ . -Res. Chem, Tust.,
Nank Ao, SSR KNiim. Nauki 17(6),
T 8(1‘"!”()(”\\) The extu. of AcOH was  tested  with
dilfcrent solvente,  AcOb 14, poly(vinyl ale.) 14, and H.0 769,
were treuted  withe ethyvl acctate, diisopropyl other, Bu PO,
or witlt a mixt. contg, BuOIl 66, Catly 31, and H-0 3%.. The
best sotvent for the exin. ol AcOH [rom the hydrotysate is diiso-
propyl cther (1), By changing the temp. from 20 to 5)°, the
dastribution coctl. of AcOH between aq. soln. of poly(vinyl ale.)
wnd I decreases by a factor of 1.2, An incrcase of the AcOH con-
<ot in the initial sein. of poly(vinyl ale.) from 10 to 45% leads
to an increase of the distribjtion cocff. by a factor of 3. The
presence of poly(vinyl ale.) Uid not affect the equil. of the sys-
—tcm H:0-AcOH-I. [Fthyl acetate can be usced as a solvent also,

but enly in the presence of HCI. M. Charmandarian

10089

Rotz \mgcl alcehol), A. F. Nikolaev and L. P.' Vishnev~ts-
kayq 170 ,679 (Cl. C 08f), April 23, 1965, Appl. July
8. 1963. loly(vmyl ale.) (l) is prepd, according to USS.R.
157,106 (C4 60, 5663f). To improve the quality of I, powd. I,
which contains B-hydroxyethylacetamide and monocthanolamine
as impurities, is extd. with distd. 1{;O unul all impurities arc
removed. From Byul. Izobret. § Tovarnykh Znakov 1965(9), 70.

MHCL

A new_method ol_*uodudn; grafted_poly(vinyl alcohol)_ﬁbm.
AN M\ aksimov, Ya. A. Kharit, L. AZ Vol'f, and A. I. Meos
(S. M. Kirov Insl Textile and Light Ind., Leningrad). Zh.
P'ikr'. Khim. 38(7), 1638-9(1966)(Russ). In the treatment of
polyiviny! alc.) (I) fibers, films, and fabrics with dialdehydes to
render them resistant to water, introduction of free aldchyde
groups into the macromols. took place in addm. to the main
reaction of cross-linking. The aldehyde groups in the polymer
that became insol. in water could be used as active centers for

_graft copolymerization. After freshly formed I fibers bad been
acetalized with maleic dialdehyde for 1.6 hr. at 55°, wasbed,
and extd., they were treated with a 1.5% H:O: soln. for 30 min.
to convert the aldehyde groups into hydroperoxide groups.
The fibers were then treated with an acrylic acid soln. in the
presence of a ferrous salt, Graft copolymerization in thiy
manner precluded formation of homopolymer The fibers ob-
tained had cation-exchange properties; their static ion-exchangy
capacity was 2.0~2.56 mg.-cquiv./g. Acrylonitrile and othes
vinyl monomers were grafted onto the fibers, films, and fabrics
in a similar manner. To obtain products with & higher ion-
exchange capacity, I polymer materials with a higher content of

Huzl

A I. Me6s, and V. V. Girdyuk (S. M Kirov inst.
Light Ind., Leningrad). Zh. Priki., Kiom. 337V,
(Russ). On dchydration of polv{viny! ale.} an¢ p
fibers, dienmophilic compds. were added to the dout
formed. By the addn. of maleic anbydride. a cation
with a static capacity 56 mg.-equiv./g. could he
Adda. of other dienopbilic compds. (p-benzoguinons,
trile, acrylic acid, acrolein, cyauccarbonic ester, oo
possible to obtain poly(viny!lale.) and poly{vinylai:.
@ varicty of new properties. The method is pro
standpoint of synthesis froin poly(vinyl ale.) ar
mera with 1on—uchange properties, improved wate
stability to the action of light, and thermal stabiiny.

11728

( .
Appl. Scp
dissalig,

Ied 1o

1 y ‘ .\Yn;.'. i
bad terminated. TIIL rml)(\m)l alc.) (29 parts!}

1172¢
<Dy Sltration and washed 3 times with MeOH. P18 BFihed
PTG O Al o

T3 white powder and WG Erouss we
',lw,u.d~ Tt wus anh (re permerHofetire-pmbyt vinytall,)
“from thie reiction mixts, the MeOH was removed by distn. and

30 parts dunclhylacc(anudc was obtuined.”  Ramona Mayer

Poly(vmyl acetate) utLpoly(_vmyl—alcohal)
J. Us

Kiyokazun Imai

(to- Kurashik” Rayon Co., Ltd 3,193 542 (CL. 260~
91.3), July 6, 1965; Japan. Appl. May 1960
vt Ty Iy o rdesifed degree d?mﬂrnc n %ﬁ
roduced from pol
LI -f
hﬂc 2

mcremt the
ol viny. acctate 59. 99,
and [Mo,C(CN)N J10. 01% was scaled in a tube and polymerized

reat DQL\mswnma
McOH 35, H,RO; .
at 60° for 21 hrs. to give II in 76%, conversion. The II was
freed of HyBO; by washing with boiling water and converted
into I by alk. sapon. The clouding characteristics of the hy-
drous Me:SO soln. of the I obtained showed this I to be superior
to that obtained from IT prepd.. without H,BO;. K. J. Durant

_

15007
M}. A, G. Sayaayan.
08f), May 26, 1965, Appl. Jan. 18, 1963.
i pre br-ﬁr'ﬁyﬂrvhwof e ST esio
Hoetate; with « acid while To ub
thaxmally stible polyvmer, t Qaidoissing-ir
NaphQe From Byul. lcobret.

FIK-MSQ- N
ovarnykh Znakov 1965(11), 7l

MHCL
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5353

l1lLu:|uab_).m 1 alcohol Kurashiki Raynn Co.,
Ll?‘g u‘f\nmhn iu sal T SJ‘J“"" Ukida, and Masu-
kazu Matsumiots),  Japan, 5 L Max, 2 Appl Septo 3.

5

105t T__g‘vmmﬁﬁﬁ ol winyl formute (1) with <t
m‘& % DU bt S admaret P T TS e YT
BRSSPI criza ion witheut I1 cansed gelatinization
“(Ilr Feactinn mivt, L while addn, of > 107 H reduced the erystal-
finity ax bnddicated by increased swelling of the film in 14,0,
Thus, a mixte of 100 parts T and 0.1 pard zodiisobutyronitrite
was kept at 30° for 24 brs, under N together with 0, 1, 2, 3, and
5%, IL ty give 65,1, 62.8, 63.2, 58.5, and 5L.7% pol)mcr 1esp.,
and hydrolysis of these of polymers gave poly(vinyl alc.) with
the lnllm\m;, propertics (degree of swelling and d.p. given):
148, 1.30, L35, 1.34, and 1.31; 010, 8§09, 804, 9“ and 901, resp.

. y kuo Matsminoto
asic acetals of poly(vinyl alcohol). Sankyo Co., Ltd. (by
.\5;7,‘(.‘?" .mT'ng-vang-m '503("65), Muy 28, Appl. July
d pp. The title compuis,, contg. 2 acclal groups of
the general formulas [ and H, where R is dialkylaminophenyl,
dialkylaminealkyl, quinolinyl, pyridinyl, or piperidinyl, n is 0—4,
arc sol. in gastric juice and org. solveats, insol. in HyO, and are

o o
d R 0 »(CHpaMs  (ID)
o o

useful (or coating drugs. Thus, 4.4 g. poly{vinyl alc.}, 50 cc.
H.O-McOH (1:1), 0.5 cc. 1077 aq. HCl, and 1.44 g. n-C;Hp
CHO, were stirred at 60° for } hr., cooled, and poured into H,O
- to give an acetal ppt.  The ppt. was dISSOlVC(l in 50 ec. H,O-
McOH (1:1), 1.2 g. 6quinolinyicarboxaldehyde, and 4 cc. 10%
uq. HCI were added at 60° for 2 hrs., the mixt. cooled, and,
poured into dil. aq. NaOH to give a white, rubberlike product..
This product was washed with H:O, dissolved in 50 ec. McOH,’
dild. with H,0, the ppt. washed with H;0, and dricd is pacue
to dive 4.8 &. of acetalized ~ompd. . Junichiro Sugano
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salub) M"""?’“‘ vinyl alcohgl
% .u\'n;.u(ﬁiu and L0 T2 TeCovie ’y;;:
4 e . Svoitttn @ Moddifikaisi s
Sb. Statei 1904, 2.4, Paly(vinyl ak.) (1/; in iﬁ’g”ﬂ.”";f{".,
(pHL 6) was treated with enncid, HCl to pl1 2, and salicylakiehycde
'(!II was added at L i umlar ratios varving from 100:3to mwyw
The reaction temps, varied between 20 and 60°, and the reaction
l;n‘ws from 1 1o 10 hrs.  The resulting culicylals were pptd. by
the addn. nl__M #CO il were subsequently vacunnr dried to
;1:'5(. wt. Virtually alt H_ was consmed in acetad formation,
& ut 4-8 hrs. being requircd for completion of the reaction.
iscosity meusurconent showed that the polymer chain jength
was essentially unuflected by salicylal formation. ¥
. H. Fuchsman

1803
Heat giubilization of golsCripylsicaholl yith.ghosphode ‘acid.
Joseph G. Martins (to Shawinigan Resins Corp.). §T3156,-

667 (Cl. 260-45.7), Nov. 10, 1964, Appl. Mar. 5. 1962; 3 pp.
A poly{viny! ale.) with high resistance to color-producing thermal
degradation i3 achieved by neutralization of vinyl esier polyiner
hydrolyzates with HoPO,. A MeOH sola. of a poly(viayl ace-
tate) resin (453 g.) was mixed at 47° with 13 mi. 3.97% NaOH in
MeOH. The mixt. was agitated for 2 min. A gel structure
appeared after 9.5 min. The 2l was finely chopped and, after
28 min., was steeped in 400 mi. MeOH contg. 0.45 ml. 85%
HiPO.. ~ After a few minotes stirring, the resin was drained,
washed 5 times with 300-ml. portions of MeOH, and dricd in ad
air oven at 70°. The resinous product was heated to 145° for,
45 win. and was sol. in H;O and negligibly calored. The poly-
(vinyl ale.} thus produced had a viscosity of 9 cp. asa 475 soln.
in FhO &t 20° and contained 34.6 poly(vinyl acetate) as
measurcd by sapon. The polyiners which can benefit from this
invention are’ partially to completely hydrolyzed poly{vinyl
ester) homtopnlymers and copolymers. These compds. should
have 220% of their cster groups hydrolyzed and have a mol. wt.

of 1200-125,000. . Useful hydroelyzed homopolymers are those of

vinyl acetate, propionate, butyrate, hexoate. and benzoate.
Uscful hydralyzed copolymers include t'iose of vinyl acetate,
propionate, butyrate, hexoate, stearate, chloride, and bromide.
The lower-aikyl esters of acryfic, methacrylic, and cratounic acids
and ethylenic monomers such as ethylene, propylene, and iso-
butylene are also included,
contain '0~45% unhydrolyzed ester groups and may have a vis-
cosity of 3-65 cp. as a $% soln. in H:O at 20°. Tie preferred org.
Bquids for cerrying out the H,PO, neutralization of poly(vinyl
alc.} and the washing of the neutralized resin are essentially those
‘in which the hydrolysis may be done, such as MeOAc, EtOH,
- MeOH. EtOAc. sad MexCO. W. D. Barrow

Tamotsu Fguchi and
ctel R A, Kurashiki, Japan}.
97-101( 1961 X Japan ) b

Ju luct of oababw iyl

Drn)k Kagnku 29(2
reactang fo el

it
m‘umm e HHEX
mmat&n. This NaOAc soln. contains org. mipurities { probably
4 resins). - Activated C is effective to remove small amts,
of the org. impurities, and the process follows Preundlich’'s
sdserp(!on equativn. However, the use of activated C is not
cconomical when Inege amts. of the org. impuritics are present.
Recrysto. micthods yiefding 45- 507 NaOAc give pure emotigh
- regctant.. Continuous dialysis of the liquor [ollows the Lane

st i ] of the

wation, nml gives purc NnOAc.mln. of /s the conen. of
:‘r‘wm Hepior,  with al 1RIY,  recovery, An  coonmmicnd
purification procedure conisting uf combined steps of the ubnve

3 unethocds is described. GRJY

. SOH, aml toluencsulfonic acid),

The H;0-s0l. poly(vinyl alcs.) may ‘
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El?-;ly(,:i_ql?_g‘lc_oholu from scetaldebyde. 5
citrochomischie Tndustiie oM. B.H. T. 1,365,127
08f), Jume 26, 1964; Ger. Appl. Ang. 4, 1962; 2 pp. (\Cc‘H g

treated with 0.001-1 mole alkali metal or alkali metul amide in a
solvent that is inert to the alkali metal. in the ebsence of air

. ——

and H,0, and the products arc hydrolyzed to give the title
polymers. Thus, 0.55 g. K is slowly udded at 20° to a soln, of
8.8 g. AcH in 50 1al. tetrahydrofuran (I). The mixt. is agitated
2 hes. and 1 1s evapd, in vacuo.  L'he residue is taken up in H,0,
the mixt. is filtered, and the filtrate is newtralized with an ucid
ion exchanger and coned. in racuo to give 4.2 g. oil. The ol is ¢
digested with ether and the ether-insol. fraction is dricd im
pacuo to give 3.05 g. poly{vinyl alc.). Bpre

[

b lehwo Sakurada (Lniv. KNyota, Japunj, Yasu-

chi, aod Shuji Yoshila., Kobuashi Kagaku 21
F4(1964). Poly(viny! alc.) (I) and sume low-niol.-wt.
polyhydric ales. were acctalized with varinus aldchydes (Ackl,
EtCHO, and PrCHO) in H,O, by using acid catalysts (HCI, Me-
and the cffects of addn. of
NaCl on the initial rate of the reactions were investignted. NaCl
{0-0.7Af) generally accelerates acetalization of polyhyslne alcs.,
and the order of the acceleration effect is: I > pentacrythritot >
1,3-butancdiot > 1,3-propanediol. By the addn. of 0,7 NaCl,
the acetalization rate of [ brcomes about twice as large as the
original one. The acccleration effect is nearly independent of @
the reaction temp. (5-70°) in the cuse of I, but increases with

decreasing reaction temp. in the cascs of the other alcs. For

any alc., the acceleration effect is mearly independert of the

concn. (50-200 meq./l.) of the alc. and the type and concn.

(N/200 and N/10) of the catalysts. Hydrolysis of EtOAc _

. under similar conditions is accelerated only slightly by the addn.

of NaCl Eiichi Wada

5360

Partiolly sapenified poly(vinyl esters i
Otto Fuchs, Michuel Liderer, :uyxfl Wcruel Sclll!::l!i‘:delr)((‘)l‘:)mll;“e;'
\;::;-I‘u: l(l‘r:-chsAl Al.-CA). UlRS 3,156,678 (Cl. 26i)~89.1), Nov nio-

864; Ger. Appl. Aug. 18, 1960; 5 pp. An alk. catalyst is
stirred with a puly(vinyl ester) (I) ina sglven( uu'::l.‘cocr:\s'i:;:iy::( ':
an ale., the ester (II) of the ale., and the acid portion of l(,’\
T(l)lm of II to the alc. of 50:1 to 2.5:1 is maintained. Thus,
- 4“|'mr(s of n?j“v yl alc.) having a reduced sp. viséosily oi
& was dissolvee nuxt. of 48.7 parts MeOAc and 6.8 part.

eOH." The temp. .ul the soln. was adjusted to 23° m-.d‘n pa' p
of 0.1 part NaOIl in (.78 part McOl was added. A ':“"
vlsm:;:ly was rtmhed a'l;er 20-1 stirring.  After 3 hrs. tal:e
react; was terminated. The poly(vinyl acetate) ained:
28.1% residual acetyl groups. € proauc ]
84 soln. by steam distn. ot isolated l]>y evapn. B'.“;(ef(mympu




189

&Mxin*l alcobol). Romania, Ministry of Pet
¥ ania, s e
Chemicul Tidustry (by Johanoes Brandach, Toan. inceh,

Ghcorghe Civbanogla, and lon Birsan). B e
R . 1 elg. 630 i
22, 190i4; Rom. Appl. Oct. 22, 1962; 6 ppre iy et *
(1011 kg.) in suspension was stirrel at S-607 wuh oy %
250 tf‘ McOAe patil the i, =Y
83 !

6591

. . Abstracts 9260

3 rp. The title compd. was sepl. from its tetrachiorocthane (1)
soln. by feeding the seln. into un agitated miat, of 1 vol. I and " :
0.3-0.38 vol. McOIL at 18, simmultuncouns ulding McOL alowe and (Gl SRl IM AN RS ‘sfd':'f:“‘s"’:;)‘;‘gd':; oter preshrcd
or with I to maintain the vol. ratin,  After fltration, the Rucly ONR pivi G e = .
dividerd powder was washed with McO und deicd, Lo Feaglofl  3itr wdding ‘;\",‘Qﬁ“lhx‘v"‘,fl"'i“l‘:‘.ﬂ e dmich B .

Vinyl poiymers and copolyiners.  Sicidinon Socicti per Azioni 51, distd. \vuli“r’ .I.;IQIISI\;‘I\;(II'I :_" ru:n.vwx-d " The dur:ui‘on of
(by Giunni Henetta and Gennaro Cingne).  Belg, 637,626, | the haces S 8’—]2 e e vartinily hydeolyzed I (degree of

Muarch 20, 10G1; il Appl. Sept. 20, 196 13 pp. Vinyl T Y. g A
halides, such as vinyl chiuride (1), are polymerized or eapuly- hydrolysis B3 * 2%) can be used as colloid p,mr:f-.z_hmmm

merized with anather vinyl monomcer in ng. suspension in the 10613
presence of & mixt, of (1) mixt, of st il primaey and seconed
ary suspension agents and (2) a st ctant, such as a Cioe
alkann), Cy_y aliphatic acitl, or law-mol.-wt. paly(incthylsitox-
anc), to give parons prixliets with uniforin dimensions.  ‘Thus,
I is polymerized in the presence of 0.1 (of H:0) maleic avhy-
dride--viny! acetute (1) copolymer (H;0-s0l.), 11.2%, (of 1) allyl
ale. (IFi )} copolyiner contg. 14 111, and 0.07%4 (of 1) isooctyl

Improved poly(vinyl alconol). Air Reduction Co,, Inc. (hy ¢

arold D Siniyser ail fa .. Wheeler).  Fr. 1,360.102 (C1. C
08f), April 30, 1964; U.S. Appl. June 11, 10627 10 pp. Cone-
pletely hydrolyzed poly(vinyl ale.) {I) is treated at 85-105° with
superheated steam at 135-53°.  The product retains less H0 on
washing and drying. A concd. pourable paste (up to 3055 1) enn __

:‘l)t:;l:gl'gwe a product, porosity U460 ml./g., 0.01 |||l./gan;|l;l:hc thus be formed in cold HyO. s P oal i
Poly(vinyl alcohols) from metal vinylates. Consortium fucr 13263

Tlektrochuentiséne Indtisteic Cuir 1. 1,361,830 (CL. COK/),
May 22, 1004; Ger. Appl. July 10, 1962, 3 pp. Mctad vinglates oly(viny) alcohols). S. Mura-
hytrolyzed to poly(vinyl ales.) of the generad forinuda Cliy:- A T 3(4), 245-9( 195} Eng). Syndiotactic and iso~
CHOMeX., where Me is the metal, X isan L and .. Qs zero Palymer ‘lg“(vP‘:IB:lg))'(i‘::m( pm’;ﬁ b)E c':l(inyr:jc po’lymcrimlion
or a valuc depending on the valence of Meand Uselul metals ;‘;cc“ﬁ r-u():lyIOISif\lc; (il) followed by alcoholysis. Moisture in the
are Na, K, and . Li. Org. solvents which ure inert to the H - = 3 o ity
vinylates are bsed, o8, Acll: acctone, Cole, or 0. Soln. 20 readily Bydrolyses 1 to T SRCERENY. S 0,5 abe
concns. are 3-109, and polymerization cun be effected at temgs. :,L;;S(l;;n; a(YQlS‘and 840 cnr. 1, this ratio having been 0.25-0.3
as high at 150°, but under reduced pressore froms 20 to 1W0°, - fo y 95 isotactic, >0.3 for syndio-
‘Thus, 0.05 g. azndiisobutsronitrile is wlided to a solu. of 1.5 g. :glv;t'c:lllvcnl;i)‘iq?;e:lra:(?:l; jor—lzfvalgra:so—;;"lcundcr N nlm? for 3
vinyllithium in 50 cc. abs. ctiier amd heated in a seaicd tube nader hrs = b); injcc:ing an initiator soin. {5 mele % of SnCh or Etr
a i . 3 - - : C
o 17 s 8 B TS ylles plyvinyotssevs, AT W) s hypoermic syruge nfo 2 nit. of tohvene, hexanc,
. . . - iISS et « i er. cr polymeriza
over an acirlic cation-exchange column, c.g. 40 ce. Dowex 50. and ;);rchlf‘:.(I:lllx s:l“;l’::‘(’)lal"gass ?;Ug:{:x"c(::‘i"}o stop the YC:IC“OH and to
£ of a yellowish: resinous product (155 yichdy A neatiy color,  alcoliolya the polymer, which was complctal in shot 30 e
. . d o - ! *  conversion 16.3-100%, d.p. (caled. for 1 FET
less, filterable substance obtained by ether pptn. of un iso-PrOH The Intter was ealed. using the formula, log P, = 1.5625 X log

. saln. has a poly{vinvl ale.) ir sbectrom David Goland (Is] X 10%/7.50), where Py is (hc.d.p. and (1] is lt!c'ir]t_ﬁnsi:
viscosity in dl./g. in H,0 at 30°. TiCl, VCl,, and BF, initiators
were also cflective, but BF;.0Et; was not. Ir spectra were te-
corded with films cast from a 1%, aq. soin. of I and dried at 30°.
I obtained with less polar solvents is largely isotactic, but with

6640 polar sotvents highly syudiotactic. The CH)Cl~SnCly system
gave a highly syndiotactic polymer. ‘T. E. Muliter
14 oly(viayl alcohol). Ithouc-Toulenc S. A. (by 13272
M?.".'.g -u%%ﬂ"ﬂ"’{‘gCL“C_nﬂ{‘): )july 24, 1964, Appl:
o)t h

April 11, 163; 5 pp. YT (vinyTa yAreryzed in MeQH Partially saponified poly(vinyl scetate). Hitachi, Ltd. (by
b S5 ity worbho SRS X i gy thiraygh “""mmﬂgﬂ%ﬁmlgh"- 4, Appl. Oct. 8,

w plate, with perforations of appropriate size, and dricd to Oi 1962; 2 pp. Sa degree: yivimetacetare~(H-
Kt graneg s ; - s cwmfﬁmfaﬁl t g l. i

e Spon. inoa 16 1

S mi. of o an. =olu. of acctone wa- ardded 120 n

O O ion. Dllaiohd el SLHTInG t-~BO™:- n
stirring for addnl. 4 min., the reaction mass beeame a gel. An
aliquet was taken, washcd with warm water, and dricd. This
scquence was repeated 8 times. Sapoi. degrecs were between
34.8 and 42.9. Uivao Shimada

13324

{Production.ofl. poly(viny! alcohal)far use 5.0 emulsifier la
‘ the praductipn PLE_OPX\\}IJJEAEE.W%JM'(F& F. Gregor and E.
iV Ty l: =l Pavlacka.  Chem. Prumysl 15(1), 36-7(1965)Slo). Poly(vinyl-
17.004(°64), Aug. 14, Appl. Ma , 3 3 np. ‘Er“ acetate) was converted to poly(vinyl alc.) (I) by methanolysis
cotupds. are prepd. by using ion-cxchange resin (H-type). ‘)“?' catalyzed by };50.. The amt. of bound S was detd. as n func-
a solin. of 100 g. polv{viny! alc.) (d.p. 100) in 100K cc. 111 B8 tign of the acid conen. and the reaction time. In the uction
" warmed at 40° for 2lirs, with 16 g, butyraldehydeand 50g. Dision  of poly(vinyl acetate) latexcs, the best results were obtained by
SK No. 1 resin, and the product sieved (G0-mesh) to give 2 poly'/- using I conty. 0.36~0.45% bound S and 1-2% residual Ac groups.
H. Mocawerx

i f butyralation 20 mole %) in 08%
{vinylbutyral) soln. (degree of butyrelation 24 (08 Rataoka
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High-vivenwity-—poly(vinyt~wicotgl). Shawini ;

N T i o - gan  Chemicals
LtdShy =LRnchied Gan. 679,581 Feb. 4 -

2 ; ) - . . 4, 1964,
Appl. July 21, 1962; 14 pP. Very high-mol swt: -pob(vin

ale.) of intrinsic viscosity after
asdetd. in acetnne at 2%, s bt
polymer; -
distn. 10 au u o
Burging with N 1o chimia
atjon-resistant emulsilier,
B-hydroxyethylainmonium
of the products described i
preferably 30-5% solids.
% conversion or abov.
by using “Co or its equi
rate is ymmaterial.

reacctylawon of 1.7
1 N hadrodyais oF 7

<10.5°2C 285w and; ufz
te Qs emulsitied with 0.5% of a radi
such as stearoylaminopropyldimethyi-
dl'-HlphD?-phzl(e (Cationic SP) or 1
n Brit. 819,451 (C.1 54, 10396d) to
The polymerization can be carried to
e at a total dose of 1.20~2.32 % {0 r.
v. and takes place at 0-15°. The dose
Hydrolysts of the product gives a highly
yl 2le.) which is useful as a thickeniag
id. Manfred Luttinger .

H¢O-resistant poly(vin

agent or & protective

o

Kozo Pujii and
Ldd.). US. 3.-
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Alkoxylated _poly(vinyl atcohol)and alkoxplatedaamidercom,
'ﬁqnsfqu‘]?ilip L. Gordon (to Burden Co.).  U.S. 3,120,106 (2.‘:.
260-32.6), Apr. 14, 1964, Appl. May 1961; 2 pp. Al
ko_xylau:q poly(vinyl alc.) plasticized th alkoxylated fatty
acid amides produces films that withstand high  temps.
dwing heat sealing and exhibit good clarity. Thus, into a
pressure reactor was charged 100 parts of poly(vinyl ule.) (I),
ha_vmg a viscosity ef 30 cp., representing 98, hydrolyzed poly-
(vnflyl acetate) in the form ef a fine pewder 95%, by wt. of
which passed through 140 mesh. Then 1) parts N-diethanol-
substituted stearemide atkoxylated with 20 moles cthylene oxide
was added to 1 mole of the antide and approx. 1.3 purts 289 aq.
NHOH, With agitation at 70-5°C., 36 parts ethylcue oxide was

3202

Sterearegularity of poly(vr yl_al:ohol)'. NIYOSNI Fuju, tusadas
MeSizuki; Saburo Tmoto? Junji Ukida, and Masakazu Matsu-
moto ( Nurashiki Rayon Co., Okayama. Japan), J. Polymer Sci.
Pt. A 2(5), 2327-47(1964). Free-radical polymerization of
vinyl formate at temps. near —78° gave poty(vinyl formate) (1)
of high syndiotacticity; at 60°, the polymer was completely
amorphous. 1 was canverted to syndiotactic poly(vinyl alc.)
(ID).  Both atactic and syndiotactic Il can be crystd. by heat
treatmient.  Vinyl fert-Bu cther polymerized by Lewis acids at
~50° or —78° gave isotactic poly(vinyl fert-Bu ether) (IID),
which could be cleaved to the poorly crystallizable highly iso-
tactic 1I. 1t is suspectcd that the latter polyiner contains intra-
mol. H-bonds which inli' it crystn. {sotactic I was prepd. by
Ic mylation of isotactic [l  In cryst. isotactic I, the main chain
is in the shape of a 3, helix, while in cryst. syndiotactic . the
main clain is zigzag. Atactic I cannot be appreciably crystd.
-The relation between tacticity on the on¢ hand and crystallinity”
and crystallizabifity on the other, which varies from polymer to
polymer, is discussed for I, 11, HII, poly{vinyl acetate) (1V) and
poly(vinyl trifluoroacctate) (V). IV and V of known tacticities
were prepd. from syndiotactic I and isotactic III via known re-
actions; atactic IV and V wcere prepd. directly from the monomers.
The infrared spectra and x-ray patterns of all polymers are dis-
cussed as their preparative interrelations. William A, Swarts

16180
Continuous —hydrolysis . of polyfvingl_acelaiel.to_poly(vinyl
aledRoTT, = Lapd Aleawdad, Tlouce Bataciu, and ts ﬁulin(.
Yriilicheskic Massy 1964(9), 6-8; cf. CA 57, 16857h.  “fmt

vy oy trinyl o€ (L) to spig-
¥ {11) was deveinned pnd the den
studied : =)

i

P
Fin McOH w.s charg
asbmogens gy, s Iy
i) a A solfre-sgrh Moo
TRgn XINT pump-
S Lt g - TR
NasdHRoln, passed iuto the tor throngh the eenfral tuhe of a
miwer cuding with a rotating norrle, which spriayed (e NaOH
shin of the - col I lovmed in thvottling devier,
¥ ity for comwplete and undorin hy-
drolysis of I was sceured.  The reartor was of a tule type with
parsallel eylinudrical cavities connected along their length and with
2 paralle] stirrers. The stirrers had inclined blades partially
penctrating the other cavity and'rotating at a rate of 70-200
r.p.m. in opposite directions, thus moving the reaction mixt. in
a transhational and returning movement and cleaning the walls
of the reactor.  The hydrolyzate passed from the reactor through
a worm couveyor into a centrifuge from which II passed for wash™
ing and drving and the filtrate for regeneration. Before the
beginning of the centinuous process, the reactor was filled with
the NaOH soln. and heated to 40° by means of a heating jacket.
The resuiting II was in the form of white granules that did not
“require_bleaching. The dimcnsions of the granules decreased
with diln. of the soln. and even powder could be obtained.
Changes in the cone 1. of 1 in the reactor from 15 to 25%, in the
reaction time from 10 to 40 min., in the conch. of NaOH from
1.80 to 4.00%, and in the ratc of introduction of I from 2920 to
13,000 g./hr. did not greatly influence the degree of hydrolysis
(92.1-9.8%), but at 10 min. reaction time, 259, coi..n. of 1
in the reactor, and a rate of introduction of § of 19,500 g./hr.,
it was 81.7%. At 25% concn. of I in the reactor the degree of
hydrolysis was noticeably lower (81.7-08.7%,), wuile at concns.
of 15-21%, it was >09.2% and good spinnable II was obtained
in a yield of 0.4 kg./br. M. Kalus
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Masimum_conversions. in.scctalization-of~polytvinyl-alcolol)

Wit A} vhydes_containing sulfonic acid groups. {chiro Saku-
R0 TRy oty Jupan), Yasuyoshi Sukaguchi, and Yasu-
hl(u Omura.  Nebunshi Kugaku 21(233), 563-7(1964). Poly-
(vinyl ule.) was acetalized with aldehyde sutfonic acids, such as

B—sullubu(yl.\ldc'h)'de, o-sulfobenzaldehyde, or 2 4-disulfo-
benzaldehyde, in soln. The max, cooversions are generally
much less than the caled. values obtained by using Flory's theory
(CA 33, 62:417), and are dependent on the steric configurations of
the polymer and the compns. of the reaction mixt.  Sterie hin-
drance and (or) electrostatie cffccts arc apparently causcd by
acetals introduced into the pulymer chains.  Statistical czicns.
are given for max. conversions. Eiichi Wada

16187

Potyirimyt—ih iy ke St
e T (el n s s s Mantondt ol g
Ger. 1,178,393 (C1. C X[, Sept. 24, 1t Appl. Dee. 13, 1061
2 pp.  Modtticd poly{vinyl ales.) (1) nre prepd. by sapon. of a
vinyl ester mist, contg. a cyclic carbonate, e.g., S-metbylenc<4,4-
dialkyl-1,3-ioxalan-2-one.  For example, a mixt. coutg. vinyl
373, S-methylene~t,4-dimethyl-1,3-dinxalun-2one 125,
and azodiisobutyronitrile 2.5 parts by wt. was added to 3000
parts by wt. 0.17% aq. poly(vinyl aic.) (X value 60). The
stirred mixt. was heated 3 hrs. at 85° and 1-2 hrs. at 02° untii
refluxing stepped, and the polymer obutuined (II) was fltered,
washed with H:0, and dried at 40°, Il (600 parts by wt.) was ¢
dissolved in 700 parts by wt. MeOH, 420 parts by wt. methanolic
NaQOMe was added during 2 hrs., and the mixt. was beld 5 hrs,
at this temp. The product was washed with MeOH and dried
at 40° to give I, sapon. no. 53, and viscosity 24 cp. in 10% aqg.
soln. 1 are nscful as protective colloids in emulsivn polymen-
2ation, and the presence of as Jittle as 3%, I permits the prepn. of —
homogeneous polymer mixts. without the use of other emulsi{lying
agents. F. N. Standen
Poly{vinyl_nlcohol), Monsanto Co. (by Raland ]. Kern).
Belr030,135,'Feb 13, 1064; U.S. Appl. Aug. 13, 1962; 22 pp.
Dil. acid hydrolysis of poly(vinyl alkyl ethers) (1) gave poly(vinyl
ales.) (II).  I'must contain tertiary Co_14 alkyl groups, or benzyl @
radicals, or substituted benzyl radicals.  Thus, 1.5 g. poly(vinyl
tert-Bu ether) (III) was dissolved in 25 mi. iso-BuOH, and the
soln. boiled. " After the addn. of 3 ml. iso-BoOII-HCI-H;0
{1:1:1 by vol.), the mixt. was boiled for an addul. 5 min., then
allowed to cool and the I recovered. A blend of equal wts. III.
and poly(vinyl iso-Bu cther) (IV) similarly treated gave II and
vnchanged IV. II are stereospecific if the starting polymer was
stereospecific.. : Lewis J. Young

3231

'i’gﬁ!"{f? b W —n
Brit: 93’3?!‘0%?8&" '.“Au:,’.lvx. 1
1953; 4 pp.” Polv(vinyl alcohol) (T
fied by a 4-step process. 15w
1Fom the MeOid in a centrifuge, and dissolved in H.l
dual MeOH-remaved-in-a stsi gt

Karot Butkiewicz
rasiviier-Rayor Co.. .td.
s fapan. Appl. Decwed

by

i

apin ..
It MedM
>, and r
enag.solu of
Herbert B. Rickert
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Poly(vinyl alcobol) for fiber production. Zaklady Chemiczne-
“Oswivcinl**( by Maria Tokarzewska, Jadwiga Jadlonska, Halina
Pietkiewicz, and Jan Mitus). Pol. 47,799, Dec. 6, 1963, Appl.
Feb. 27, 1962; 3'pp. Linear poly(vinyl acetate (1) is obtained
by the method described.  Thus, 100 parts by wt. v.iuyl acetate
(>099, purity and contg. aldchydes and AcOH in amts. of
<0.01%,) was introduced into 36.3 parts purc McOH and 0.15
part 2,2”-azobis(2-methylpropianitrile} (II). The amt. of McOH
used iu the polymerization process was 20-30% by vol. The
amts. of 1I (0.05-0.15%,) depended on the reaction temp., which
may be varied within the range 50~60°. The soln. was refluxed at
the b.p., anc the degree of monomer condensation was controlled. .
Polymerization was carried out in an inert gas (N or C0,). W_hcn
condensation was 55Y% complete, the mixt. was introtuced into
the rectifying column, and the unused vinyl acetate was removed
in a continuous process by azeotropic distn. with McOH to obtain
a soln, contg. ~1% monomer. Condensation should be 3555,
because otherwise a linear structnre of the polym  will not be
obtained. A polymter contg. <1% of monomer and having a
polymerization degree of 1766 was ubtained in MeOH soln. The
changes in polymerization temp. and amt. of II (within the above
mentioned ranges) make it possible to obtain polymers having
polymerization degrees of 1200-2460 and a liwear structure.
Next, 10 parts by wt. of I per 90 parts of McO# (I was also used
in conens. of 10-20%,) was mixed with 0.93 part of a 45% NaOH

soln. per 100 parts (/:? MeOH soln. of I (NaOH was used in amts.

of 0.1-0.2 mole within refercnce to acctate].  Sapou. s
carried out with stining at 35° for 12 min, e_pal
alc.) obtained_was centrifuged, washed with Me H.oa v

A wlite* powder (bulk d. 0.3) was obtaioed, and the degree of
hydrolysis was 99.5%. In anotler case, 3 1. of McOH soln. of
1°(20 parts I per 80 parts MeOH) was sapond. in 2 stages in a
Werner-Pfleiderer mixer. The lst stage was carried out at 17°
for 40 min., and 0.02 mole of a 45% soln. of NaOH per 1 mole of
(I) was used. Next, anothier 0.18 mole of NaOH soln. was
added, and this 2nd stage of sapon. was carried out at 35° for 20
min. Small flakes of poly(vinyl alc.) were obtained, washed with
MeOH, and dried. The degree of condensation was 99.5%.
Karol Butkiewicz

Stereorcgular_poly(vinyl alcobol). Cliford A. Neros and
Nefson V. Seeger "(lo” Dinmond “Alkali Co.). U.S. 3,141,003
(Cl. 260-2.5), July 14, 1964, Appl. May 25, 1060° 5 pp. The
compn. consists essentially of a soln. of H,O contg. 2- 204, stereo-
regular poly(vinyl alc.) (I) which is insol. in £{,0 at to0”C.
was prepd. by polymerizing a vinyl chloro- or vinyl ftuoroacetate
in the presence of 0.01-1%, of a peroxide catalyst at 25-80°, hy-
drolyzing, and neutralizing the resultant [ which is insol. in boil-
ing HLO and most solvents or combinations of solvents. For
example, a 5% mixt. of ¥ and H,O is agitated for 30 min., trans-
ferred 10 a pressurized vessel, and heated to 250°F . under 151b./
in.? for 30 min. 1 completely dissolved. This soln.” may be
cooled to 85-110°C. The I soln. is cast on a glass plate and
ajlowed to dry 48 hrs. at 73°C. and a relative humidity (R.H.) of
B50%. The hlm is stripped from the plate and contitioned for 3
days at 73°C. and a R.H. of 50%. The film when tested had a
tensile streagth of 1 X 10%1.2 X 10*1b./in." and a tensile modu-
lus of 316,700, 6 X 10# Ib./in.? James R. Jones
Polystyrene. N.S. Tsvetkovand E. S. Beletskaya. U.S.S.R.
142,066, May 27, 1964, Appl. Apr. 13, 1963. Polystyrene of in-
creased mol. wt. is prepd. by mass or suspension pelymerization
of styrene at 65-80° in the presence of polymeric peroxides aof

8440

Ci_ae dicarboxylic acids, e.g. scbacic acid, as initiators. From

Byul. [20bret. s Tovarnykh Znakov 1964(11), 48. MICL
Continuons washiqi,,nghm@ugwni; olymess.
Wa!ﬁfﬁ%:mle'(}.m. LH. (by Eduard Brrgumi:.lz-r.Jl!L%g\ﬂmn

Schwarz, Rupprecht Fritzweiler, and Hans Wimmer). Ger.
1,168,641 (Ci. C 08f), Apr. 23, 1964, Appl. Dec. 30, 1059; 4 pp.’
After completion of polymerization, the crude mixt. is fed by
means of a heated gear purnp via a perforated disk or nozzles 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
mixt. is fed into a conical, fluted emalsifier rotating at 2800 r.p.m.
and more HyO is added. The mixt. then passes to a sepn. vessel
arranged so that good phase sepn. is obtained.
Francis W. Wood
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pter-insoluble poly(viny] cebgé)q- Societe f‘“""47"‘°g|' Poly(vinyl_alcohol}, Romania, Ministry of Petroleurn and
et Catios Y Jacaues L. A ‘l‘f)' Fr. 1.336.756 (h ; CHemical Industry (by Alexandru Lupu and Maria Opris).
C Ugf), Sept. 6, 1963, Appl. July IR, 19 Tpp. A method B 6 T 0, Aag, 2, 1063, Appl. Aug. T, 1962 4
is describued for making poly(vinyl ale) resins, piastisols, and; Pp. . e PETN N ‘ -
semi-fimished products insol. in H) at 30- R0°, Paly(viayi ale.)] be obt; H : fp .
of 78-487%, esterification or sapon. is treated with aq. furfural’ poly
catalyzed with concd. HIClor O and then driclin airat June.
For cach 1%, less than complete esterification or sapon., WY g. £ bldegmlwers reiiuver] witiv aattation to prodece H,

furfural and 5 g. of acid ts added per 1007 g of paly(vinyl ale.)
and 12.5 g. 0 is used per 10 z. of aldelivde. When nser! o
treat a plastisol, the H.O and acid replice ain cquad amt. of ~ol-
vent.  Thus, to treat 100 g, polv(vinyl ale Y of R wsapon., 20t g,
furfural, 109 g. ucid, and 250 . H:0 are nawed

parte WS added to oo parts MeOH sor MeU

o Florenee K. Phillips
Vin'CIg,L_gqyn‘le]E Johu N. 5663

Milne (1o B Tl ©oSGnodis & Cou). .S, 3,100,543 f
(C). 26 45,5, Oct, K, 106, Appl. Apr. 12, 1960; 3 pp.  Hy- E’hp_lz(qi,n [_alcohol).  A. F. Nikolaev, S.P§UILﬁi|§;$ha{mp
drosvethviated polvivinyl ale) Tis used to plasticize untreated  VisRhovilshaFaud E. V. Lebedeva. U.8.5.R 157,106, Sepe.
. s st fromg e Tesulting compns. retain their high 25, 1963, Appl. June 15, 1962. Polv(vinyl .alc-) xs.vn:.d ‘t))
flexibitity, low  britteness, and good clongation over a wule 8minolysis of poly(vinyl acetate) with m(‘umc(h‘uno(‘l’mirr:c.(I)y
rabge of relative humidities.  An ulkylene oxide, preferably To aceclerate the process, am excess amt. of [ is usr‘:d From
cthviene onide, reacts with an aq. soln, of 1 to produce bydroxy- Byul. {zobret. i Tovarnykh Znakov 1963(17), 66 hiDC!.om
ethylated T The residting compn., believed o consist of _ Copolymers of vinyl atcohol. S. N. Ushakov and E. F
hvdroxyethyvlated I otogether with ethylene giveol and poly- Pamarin. U.S.S.R. 157,105, Scpt. 25, 1963, Appl. A r‘f)g'
ethyvlene glyeels, is used o plasticize untreated Tand snay itself 1962, In the prepn. of copolymers of viny} JlL:. wi(h‘hvd‘ia‘zi&es'

be wsed as self-plasticized modised [ The reaction umay be
cirricd vut uver u wide range of temps. (10=-13)9) and pressures
(1 A aun.) The finul enmipn. continns 550 » by wt. of chhem.
combined cthylene onide hased on the wt. of 1 ared.  The films
gave good results whent aseld to package the detergent Tide
uptm exposure to atms. al O and 1007~ hanudity,
Mark Plunguian
3105
Dehydration ot poty( vinyl alcohol).  E. N. Restovskii
E. e it 3605, 1821 dairy. A
of 0.0850 g. A8.3C; poly(vinyl ale.) was heatedh with 0.5 g. CuHy
in dry pyridine at 117* for 5.5 hrs. or until evolution of H ceascd.
Under these conditions. dehydration was practicallv complete.
. . Florance Willnims Beers
Cobalt cutalysts {or preparing syndiotactic 1.2-polybutadiene.
Ermanno Susa (Soe. Montecitini, Novara, ftaly). S, Polymer
Sei. Pt. € 1963(4), 309-410. Stereospecttic polvmerization
of tutadiene (1} with catalyst contg. fricdkvidduminum (I1) or a
mixt. of I and dialkylduminem halide and o, and derivs,
aof Co and other metals of Group VIIL was oblained.  Highly
pure syndiotactic |,2-poly-I. and [ d-cis-po -1 were preped. The
reaction conditions dirceting the polymerization in one or in the
ether stereoisnerie polymer were emnpared.  Results of x-ray
analysis and infrared spectroscopy are reported.  These exp
confirm the exceptional selectivity of Co catalysts in ohtaining
sterevisomeric polymers of L. Myra T. }N’llln(d .
Isotactic_polycvinyl alcoholi. Shunsuke Murahashi, Heima
Yuki,
Yozo Chatani (Univ. Osaka, Japan).
S77-831(1962) The title compd. (1) was prepd. by debcenz
tion of isotactie poly(vinyl benzylether) (II). CH:: CHOCEH
was purified by distn. from LiAJH,, and polymerized with B
—78° in n-heptane-MePh mixt. The Me;CO-insol. fr. ction was
repptd. from MePh and MeOH to give 1L quant. yield of [
was obtained when II was treated with HBr in Mel’h at room
temp. [ was considered to be isotactic since the infrared spectra
of I and atactic poly(vinyl acetate) differ in various detailed
featurcs, and since the parent polymer of I was confirmed by
x-ray diffraction to possess an isotactic structure. The mot.
arrangement of I is discussed. A. Foxton

wnt .

Lkezo Sano, Utunl Yonemura, Hiroyuki Tadokoro, and
J. Polymer Sr1. 62(174),
cla-

Tuws

1 8 P
Szezecin, Chem,

4 gization
conditions. of alk. or ack
wasdetd. During the ot

ag-D AR amasobkerveds:
Dl

G . |
W""‘ - bt 33
fan i the case of The alk. reaetion. - e av. 027 of
i ncetate) was detd, fromn the intrinsic viseosity [n] by
jon (g} = 1.76 X 10 ¢ 4 M!*°®, where M is the mol.
v. .1, of poly(viny] ale.) was caled. from the formula
vo.

hrs.

wt. ic !
ol = (—00778 4 LOIEZe — 0.0115at)0s o Hat)
where @ = acetate conteit cxpressed s fruction of wnity, M

wits then converted to av. L1 by using the relntion D.P ., =
ARG 420). Ak, and acidic alcoholyses were hoth carried out
in anhiyd. MeOll, in the presence of NaOH and Hy5O,, resp.

E. Wieckowski

of unsatd. carboxylic acids (I}
esters with esters of § are heated
From Byul. [zobret. © Tevarnyhh Zrakos 1063(17 1, 65.

S.R. 157,108, Sept. 25, 1963, Appl. Dec. 22, 1961.
copolymers‘m obluined by polymerization of H,0-sal. viayl
mwonomers in tf_u: presence of a polymer b,
dudcmg properties (CHO, NH,,
order Lo widen the choice of oxidizing agents, compds (v
: , pds. of V(V
npledre used. * _From Byul. Izabret. § Tovarnykh Znakav 1963(17), 66.)

h .

. copolymers of complex vinyi
with an excess of N;H, H-0.
MDCL

Z.A. Rogavin and R. M. Livshits. U.S.-
The above

-Graft copolymers.

aving groups with re-,
C:0} and oxidizing agents. In .

MDCL

6947

Hydrolysig_of_poly(vinyl_acciate) of yvarioua_tacticities. Ki-
yoshi Fujii, Junji Ukida, and Masakazu Matsumoto {Kurushiki
Rayon Co., Okayama, Japan). J. Polymer Sci. Pt. B 1(12),
687-91(1963). . The ininal hydrolysis rate const., Kp, at 30° of
poly(viny! acetate) (I) of various tacticities was: isotactic 1
0.07, stereoblock I 0.13, conventional and syudiotactic I 0.07
_mole/l./min. The rate of hydrolysis was relatively insensitive
to-the tacticity of the polymer as compared with the rate of hy-
drolysis of poly(vinyl acetal). The effect of the tactic structure
on the rate hecomes uoticeable anly when isotactic sequences
longer than some crit, lengths are present in I sumples.

John H. Dittmar
1

Schotten-Baumann esterittication of poly(vinyl alcohol).
Minord Y suda'( Govm"fnﬂm?'%: Hmm-
mol, Chem. 72, 174-82(1964)(in English). he Schotten-Bau-
mann method for the esterification of poly(vinyl ale.) (I) by
cinnamoyl chloride (II) is discussed in the light of its reaction
mechanism and the use of various org. solvents, alkalies, and
detergents. I, dissolved in a mixt. of PhMec and MeCOEt, is

@

14628

added to the aq. mixt. of I and NaOH or KOH at low temp. to
yield poly(vinyl cinnamate), which is dissolved in the org. layer.
Weak alkalies have no effect, suggesting that the ionization of the
OH groups of I plays an important role in the esterification. The
addn. of surface-active agents lowers the yield since the esteri-
fication of semi-esterified I in the later stages of the reaction
proceeds in the org. solvent layer and the detergents aid only in
the hydrolysis of the chloride. II. 'd. 183-80. A reaction
* mechanism for the ‘Scotten-Baumann esterification of I to poly-
(vinyl ci te) is proposed and the apparent activation energy
_iscaled. a 10.4 kcal./mole. ¢ G. V. Asefl
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o X hetic_poly(vinyl_alcohol), ibers. Kurashiki Rayon Co.,
Poly(vinyl _alcohol}, Mitsuhishi Chemical Industries Co., Lt ~(by Akio Mitannira. Kenji Akabane, Nurimoto Kawai,
Ltd Tby Svizo Okuainura and Foshinobu ngushlmum).' Japan. Osamu Morimnoto, Naoo Ashikaga, and Kenichi Tanube).

7136('63), May 27, Appl. Jun. 14, 19G1; 1 p. Poly(vinylale.) Japan. 912(*6d), Feb. 3, Appl. Jan. 27, 1061; 6 pp. clack
is prepd. from puly(vinyl teri-hutyl ether) (1) by cleavage of the agetated obtained by photopolymerization_at_=40° is sapoud.,
cther linkage by a H hulide. The reaction takes place in soln. 3\ the resulting pory-(‘z:inyl ulel) (degree of polymerization 1700
or in a swollen state of I. Thus, a mixt. of 30 parts vinyl lerb- on the av.) is dissolved in H:O with 3.0% 4,5-dihydroxyimida-
Bu ether (11) and 70 purts n-CiH,o wus cooled to =78°.  Alter z5line.  The soln. is spun into N2a,S0, soln. (420 g./1.) kept at
the addn. of BF,.Et;0 (0.07 miilimole for 11), the mixt. was surrpd 45°, the fibers are strctched 100% by use of rollers, dried, then
for 00 min. in the absence of air. 1(5 g.) thus obtained was dis- gtretehed to their max. length with heating at 240° 5 sec., and
solved in 40 cc. CHCL.  Aftcr the addn. of 10 cc. AcOH, anhyd. heqted in 245° air with 159, shrinkage to give fbers - [ 10.5 5./
HBr was introduced for 10 min, at 0° and the mixt. was let go o tenacity and 12.5%, clongation, softening at 120° in H,0.
stand for 1 hr. A solid product (2.1 g.) was obtaiced. It was The oo of cyclic ethy} hi a. cyclic propyl y .
sol. in hot water and insol. in acetone; its intrinsic viscosity in cyclic ethylencurea, and thiourea instead of 4,5-dihydroxy-

H:O at 20° was 0.91,_ Yo Miyagl imidazoline also gave similar products. Hiroshi Kataoka




Vok 30. 18586,
1956 13505
zzosuct fr olyvi ring was continued for 2 lirs. at 0° and the mixt. heated for

ertially saponified _piod ate;

Shgh-u .dasua: and gos)ll%l;m 680;('.'?4) woct.h;:f
a stries Co.). . 54).

s os ;::g‘ig‘;; mol. wt. 2800 (50 g.) in 430 g. 90%.

I\"I)lg!._‘.; 107 g. bexane was ,apondésn‘; w:vW“:ylxsg.g
NaQli to give o white poseder contg. o PO e

6086

tand. ing method of a high polymer. _!. .H.\s—
mx?:t:.lnu:a‘n:::ydnriethod, and apparatus. Hiroshi Ml}\'}a_bg
and Vasushi Yano (Waseda Univ., Tokyo). Ch‘;"h;ad 1%/;
7 Polymers (Japan) 11, 455-0(1954).—Drying me 'scd
high polymers proposed by several authors are summarz;m
For the purpose of stodying the s'tnndard drying u?::laucé
@ drier is constructed wbich consists of a sxindng Bey

-in a oil bath, a vapor trap, & H,SO; reservoir, and a vacu

pump. The temp. of the spring is kept const. by a water
facket. II. Drying process of polywin s
{;ea(—ﬁeu"neuf s anges n wt. and water-

i -
sorpho'c—.'aﬁﬂu.y due to vacuum drying {107¢ :_qn;.rlglg) 11:
Y measured from 150° down to room temp. for 3 kin: )l p?l' i
vinyl alc., i.¢., supurified p\_)lyvmy‘, acetal l:b“.r/_‘(3 b Pi)_)”e
vinyl ale, fiber (11), and purified polyvinyl aﬂl\(}: f tr.l(s‘a':
wt. decrease of 11 is larger than t.lmr..‘of I.d i"\‘i‘f:\'r:\'s':ﬂSiLiO‘B
_f:)lnusri)dcrcd in comnection with the zecon -OE“LChi L® e

9785

i d Walton B.

i alcobol). Jolm E. Bristol an :

T: ngcl- “En ‘H rr‘!u F;cnt de Nemours & Co.)- U.S. 2:‘73'4.

fa Feb. 7. 19 d of prodn\.:]ng a
43,

a6 1 tho
ceb. 7, 1956. A continuous me f e ‘
L lpuall},' complately hydrolyzed p()ly(‘imyl{r‘)dc(u> B
; ts of fecding a soln. of puly(vmyl_rch;LIaléNn "=
MeOFL into a heated vessel coqn_(og. lJ!.Z du‘l’gjao‘ﬁ Lmosl e
ta maintain unreacted I at 0.:.;_‘ 5_;<';‘72'>luny.

MeOAc formed, and sepg. 1 s
Poly(vinyl alcohol).

TeTiS

Setsuo Yoshioka, et al. (to Nippor

B 2 n oi p«aly(vi;lyl acetate
ciiected by ding 5-10% of a watec-sol

I 1 e.g. MesC
vent, such as MeOfl or 2 partly sol. sahent,l(;.gm;ts:,m

Yol
FarBwer chst AL-G. varm. Meister Luetus
§Werm:r Starck, inventor). Ger. 874,664, Apr. 27 3
Cl. 39¢, 2¥G7- Aq. emulsions of poly({vinyl esters) or co~
polymers of viny! esters are sapond. with a small amt. of an

inorg. acid in the prescuce of a low-boiling ale. (AeCR or 895,980, Nov. 9, 1853 (Cl. 39, 254).

3hirs.at25°.  The ppt. (IV) was washed free of acid, treated
with aq. NaCH to neutralize acids, and dried. The pale-
vcllow powd. IV recovered was particularly suitable for the
manul. of lacquers. Heating IV at 140° caused ahmost no
cliunge in color and no sintering. whereas a condensation
prodlnct prepd. in the absence of I and tested sinilarly
guve a molten, brown glassy mass after 1 hr. of heat-treat-
ment. A product obtained by condensing poly(vinyl ace-
taté) 240 in MeOH 380 with 11 84 in thie presence of coned.
H=50¢ 12 rad (EtO):.CHCI:S:CH:CH(OEt); (V) 0.12 part
mixew with'a softener, e.g. di-Bu phthalate, gave a light-
and heat-stable foil useful as interlayer in the manuf, of
safety glass. Salicylaldehyde, o-, m-, or p-nitrobenzalde-
byde, 3-pitrp-4-rmethyithiobenzaldehyde, 4-thiocy b

aldehyde, d-miethyithiobenzaldehyde, 8-methylthiopropion-
aldehyde; g-methylthiobutyraldehyde, a-thiopheoecarbox-
aildenyde diethyl acetal, piperidinoacetaldehyde, o-quino-
linvcarboxaldehyde,. or a-thiophenccarboxaldehyde can be
used instead of IIT or ¥. Ger. 906,754 (Fritz Winkler and
Hans J. Hah] tosame assignee), Mar. 18, 1954. Light-
and heat-stable condensation products from I or its derivs.
and aliphatic afdeliydes can also be obtained by adding sub-
stituted aldehydes to the finished acetals. Thus, a soln, of
m-nitrobenzaldehyde 1 in AMeOH 40 was dropped with agi-
tation into a suspensicn af poly(vinylbutyral) 100 in water

400 parts. The product was a white powder stable on heat-
ing for 2 hrs. at 135°. . G. Stargard
Formals i C containing ace i

W -Uhemie G.m. b. . o 180 LOt

belein, inventors). Ger. 891,144, Sept. 24, 1953 (Cl. 39¢,
25:). The prepn. of the above by treating Ac-contg. poly-
(vinylales.) with HCHO in the presence of acids is impraved
by use of a mixt. of dd. 11C) and glacial AcOE (1) copable
of dissolving poly(vinyl alc.) or its Ac-contg. derivs. The
content of Ac radicals in the formals is raised by increasing
tize amt. of I in the acid mixt. and decreased by inereasing
the HCl. Thus, poly(vinyl ale.} (IT) 1000, sapon. no. 127,
was mixed with I 4¢0, 369, HCl 140, and 40% HCHO 1000
The mixt. contained about 79, HCI and about 40%
The mixt. was gradually
The

[}

AcOH based on the aq. phase.
hieated to 85° and the reaction completed after 2 hrs.
fine floccnlent product isolated by pptn. with water coo-
sisted of poly(vinyl acetul) (XI) 79.6, poly(vinyl acetate)

(XV) 11.7, and IO 8.7%.. Similarly, an acetal contg.
87.8, IV 2.2, and U 10.0% was obtaiued hy dissolving IT

efivatives {sapon no. 150) 100 in a mixt. of water 410 and 1 &0, adding
n}mué‘w.%' HCl 600 :md_éo%. HCHO 125 kg., and heating the
. 195 ;.

mixt. for 2 hrs. at 85°. G. Stargard
W Farbwerke Hoechst A.-G. vorm.
MES ucius ruinuag (Hans J. Huhn, inventor). Ger.

Pearl-shaped poly-

EtOH) and possibly of substances, such as aldehydes, ca-(vinyl ¢ster) beads obtained )l'J(y _polymerization of vinyl
v1

pable of reacting with the OH radicals of the poly(vinylalc. ). esters (I) in the presence of pol

nyl ale.) () as a dispers-

The carboxylic esters formed as a by-product are constantly ing agent are, after removal of wnpolymerized 1, sapond.
removed by distn. to give solns. of poly(viuyl ale.) (I) or its with org. or inorg. acids in an aq. suspension in the pres-
water-sol. derivs. Thus, a glass vessel equipped with a frac- ence of ales. The carboxylic esters formed as by-products
tionation column was filled with 400 g. of a 509, polyv(vinylare simultaneously stripped off. Thus, 1000 kg. AcOCH:-
acetate) emulsion prepd. with a 5% I soln. as an emulsifving CHa ‘contg. 350 g. o-toluoyl peroxide was added in 1.5 hss.
agent. A mixt. of 100 g. MeOH and 8 g. concd. H.SO, rras with agitation to a mixt. of 1000 1. distd. H,0, 4 kgz. highly
added with stirring and the mixt, heated with agitation ar viscous II, and 2.5 kg. Ac,0 heated to 70°. The polymer-
85-00°%. AcOMe (II) began to distil off after about 2 krg! ization was completed in about 2.5 krs. Unreacted mono-
and the Ision gradually changed to a clear soln.  Aftef mers were removed by ‘steamn distn. The residuc was dild.
10 hrs., a 200 g. distillate compuosed of 75% U and 239, with 1000 I. distd. H.O, mixed with 30 kg. H;50,, dissolved
MeOH was recovered. The distn. was continued for 1 kr.in 1000 kg. MeOH, and reflyxed vntil the sapond. poty-
without fractionation.

mained. It swas suitable, alter dilu. «ith water, as an cutly

sifying agent in the manuf. of poly(viuyl acetate) emulsions! After about 5 brs. the sapon. was 99, complete.
. Storgard
£

Light- and heat-stable condensation
i WEIKE rLoechst

roducts

Tetst

. ventors).

tnted aldehyde contg. a functioral radical, e.g. OH, NO:!

 MeOj1 was then removed by distn.

—Far . vorm. teq stearate.

rining (Hans J. Hahn aud Fritz Winkler, ind 0.S. 2,750,348, June 12, 1958. Serviccable loom pickers
Ger. 888,008, Aug. 27, 1933 (ClL 39¢, 23x) whict
Poly(vinyl ale.) (I) or its dcrivs. are condensed with alis hsmie
phatic aldehydes in the presence of a small amt. of a substiy (viny
21 ezt
S, or NRR’ (R and R’ = ¥l or alkyl); a heterocyclic aldeting.
hyde contg, N or § in the heteroeyelie nucleus; or of a mixt!parts w

A ‘- pale-yetlow, clear I sola. re- gvinyl acetate) was sol. in the water-Me¢OH mixt. (about

3hrs.). The AcOMe formed was slowly removed by distn.
Excess
G. Stargard

Plastic loom picker from poly(vinyl alcohel) and a metal
John . W. Baymuller (to Armstrong Cork Co.).

¢ unaffected by normal service conditions of temp.,
, and shock are molded from compans. coutg. poly-
c.) and a Zn or alk. earth stearate which have been
h masyeation ‘n air at 280~-340°F. prior to mold-
tus, poly{vinyl alc.) 100, TiO; 5, and Mg stearate 2
cre mixed for 0.5 hr. Water (50 parts) was added

of such aldehydes to give light- and heat-stable condensa-with coniinued mixing, and the mass allewed to stand over-

tion products.

tation to 1000 parts of a 10% agq. I soln. in EtC7L.

Thus coned. HCI 86, butyraldehyde (11} 63, yight.
and 3-HLNC.H,CHO (II1) 1 part were added at 0° with agifing ov
Stir- 30°F .

Glycerol (60 parts) was mixed in and, after stand-
;ht, the mixt. was heat-treated on a mill at 330~
S-10 min. The cooled mixt. was then pulverized

194
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to obtain a molding powder suitable for manuf. of lcom

pickers. 1. N. Dyex
Poly(vinyl esters). Fuarbenfabriken Baver A.-G. (Max
Cocnen and Karl Mumann, inventors). Ger. 887.123,

a Aug. 20, 1953 (Cl.30¢,25,;). Diketene(I) trauted with QH-
contg. vinyl polymers, ¢.g. poly{vinyl ale ) or its parily
esterified, etherificd or acet:

sapond. copol
mers from poly(vinyl acctate), poly(v id

1 chiluride), or poly-
acrylic esters, gives acetoacctie esters of II suitable for the
" manuf. of shaped articles. The ;eaction is carried ut in the
presence of the usual solvents or swelling agents, e.g. MeCi,
CH;Cl;, CHCl,, CCL, PhCl, 1,2-C1yCyHy, Mc.CO. MceCOEL,
cyclohexanone, or methyleyclohexanone. Thus, 40 parts
b ['was added with stirring to 40 parts of a soln. of 2 sapond.
80:20 CH,: CHCI/AcOCH:CH, copolymer {OH content
about 3%) in 400 parts PhCl, heated to 100-20°, the mixt.
boiled, 1 hr., excess 1 and PhCl removed by distn, iz tucuo,
and the residue kneaded with an equal vol. of Mc¢OH to
— give 42 parts of a crumbly mass which hardened after drying.
G. Stargard
Poly(viny! acetals). Farbwerke Hoechst A.-G. vorm
Meister Lucius & Briining (Adolf Weihe and Fritz Herrlein,
¢ inveutors). Ger. 891,745, Oct. 1, 1953 (Cl. 39, 23u)
Poly(vinyl acetals) with an improved water resistance and o
high rate of acetalization arc ohtaiued by acctalization of the
sapon. products of org. pol¥(vinyl esters) (I; or of copoly-
merg of I and unsatd, carboxylic acids or their esters.  The
" materials are treated with aldchydes or eyclic ketones ia dil.
mineral acids gt <12°, preferably 0—4°. I can be preaceta~
lized with an-nsufficieny amt, of a higher-mol. aldchyde ar a
cyclic ketone and L£he acetafization can be completed with
d an cxcess of a lower-mol. aldehyde. Thus, 3.2 I. 10%
methanolic NaOH was triturated with a homogenized mixt. of
40-kg. poly(vinyl acctate), £ value 75, and 60 kg. MeOH
until the mixt. became water-sol. Excess MeOH and AcO~
Me formed as by-products were removed by centrifugation.
“— The resulting poly(vinyl ale.) (II) was added with agitation
to 268 1. water. The II soln. was filtered, cooled to 0°,
treated with 15 kg. AcH, and ccoled to 0°. Cocled 185,
HCI (60 kg.) was added with stirring aftér 0.5 hr., the temp.
¢ of the mixt. being thus increased to 4-5°. The paly(vinyl
acetal) formed began to ppt. after approx. 1.3 hrs. and agi-
tation was continued for 2 hrs. The solid product was
“filtered off, triturated repeatecaly in 1.3 hrs. with 300 1.
water until it was free of acid, neated for § brs..at 10~50°
- with 300 1. 0.2%, NH,OH, isolated once more by ceutrifug-
ing, and dried at 40° in an air stream. A loose, white
polymer (rate of acetalization 827%) sol. in CeHe, AcOEL,
CeHe-EtO1I mixts. etc., was recovered. II can be similarly
I} acetalized with isobutyraldehyde add AcH added succes-
sively, or with cyclobexanone or methoxybutyraldehyde. A
90:10 AcOCH : CHy/Mec 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 acetalization 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 acctate) with 7 1.
20% methanolic NaOH) was dissolved in 1480 1. water at
£0-90°. The soln. was filtered and the filtrate cooled at
¢ 0°, triturated with 71 kg. cyclohexanone, and 360 kg. 18%
HCI added after 15 min. The mixt. was maintained for 3
hrs. at 4° with agitation and 97.5 kg. AcH was added, result-
ing in a temp. rise to 7°. The mixt. was cooled to 4°, held
— 1 hr., and after another hr. heated 0.5 hr. to 40° and agi-
tated for 1 hr. at tbis temp., unreacted AcH being remov:
by distn. The mixt. was dild. with 1200 1. water, cooled t.
15°, and the pptd. fine-grained poly(vinyl acetal) worked up
as specified above. G. Stargard
h Polymerization of vinyl esters in agueous emulsions.
Farbwerke Hoechst A.-G. vorm. Meister Lucius & Briining
(Werner Langbein and Wemer Starck, inventors). Ger.
804,450, Oct. 26, 1953 (Cl. 39z, 25u). Polymerization o§
__vinyl esters in aq. media in the presence of polgg vinyl ale.
(1) or its water-sol. deriv. by means of an oxi@alina-reduc-
tion system contg. HyO; and a Fe compd. gives polymers of a
high & value. Thus, 0.165 part 40°Bé. NaHSO; liquor and
an amt. of Mohr’s salt sufficicnt to adjust the Fe content of
{ the total mixt. to 0.003% was added to 25 parts of a 5T
poly(vinyl alc.) soln. (viscosity about 100 centipoises, pH
8.3) which had been evacuated at 80° to expel the O present.
AcOCH :CH, (25 parts) was added and 1.5 parts 195 H:Oy
was gradualiy dropped in at the b.p. Heating the mixt. for

13507

0.5 hr..;nve a poly(vinyl acetatg) emulsion, bGYalue 110.

17531
Solution of pol Tetsuro Osugi,
et at° TasOikl Rayod .). Japan. 991('55), Feb. 17.
Poly(vinyl 2lc.) (20 g.) and 80 g. water were heated for 3
min. at 70° i a roetal container by passage of a 100-v. a.c.
through the mixt. The container was used as one electrode

vinyl al

| and the other electrode was located in the center of the con-

tainer. When external heating was used, 60 min. at 53° was
required for complete sola. K. Kitsuta

Po! gt Kiyoshi Shibata, e al. (to Mori-
4 5.). Japan. 1246('55), Feb. 24. An ale. soln. 100
contg. poly(vinyl acetate) (mol. wt. 15,000) 30 parts was

treated with !/ of its equiv. of 50% NaOH, sapoud. by

beating at 30-60°, and the ppt. filtered. The ppt. was let:

stand for 30 min. at room temp. in several vols. of alc. and

0.1, of its wt. of NaOH and the soln. drained off to give

polyzvinyl ale.) (mol. wt. 2500) of 99.99% purity and coutg.
<0.1% NaOH. K. Kitsuta
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Cloinens Bondy and Kurt Reiser

Brit. 749,458, May 23, 1856. Poly-

Liolyzed with low mol. wt. aliphatic 15177

or that the formed polyrinyl alcohol (1) aersions of 'JI\'(vinzl ncetglg! Lsuu_u g:lcsk-
the form of fine particles, Po I ” EUTE abriney A.-Cr. wiss 315.-
7 diss o G 36 (Cl. 41).  The following subatances are

r 41 s dissolved in 41 kg. McOH an L. T r
3 OAe and with 6.8 kg. 10% methanolic )+ g. water, 360 g. 109 aq. poly(viayl ale.) soln.,
sod 40 Lz, hizh-hailing aliphatie hydroearbon (R - Ach (in 20 ce. water), 0.2 g. Na formakdehydesul-
34, conig. 11U g. stearic acid. After 1 hr. of mix ate (ia 30 ce. water), 650 g. vinyl ucetate monower, and
. I J3ee. 3077 HaO: (of which 2 ce. is dissofved in the monomer

ed with 195 ml. HOAc an and a3 addal. 0.5 ce. is added with the first portiou). The
= L water and poly(vinylale.) in a reactiou vessel are swept out
with H, heated «t 63-70° with agitation, and the residual
gas is allowed to cscape. From a separate vessel, all of the
fonzaldezyde-sulfoxylate and the AcH are added und then
60 cz. of vinyl acetate monomer is added along with 0.5 cc.
{of addul, 309, H:04. On continued beating at 63-70° for
| 30-40 min., the pressure reaches 0.8-1 atm. to start the

|reactica. YWhen the pressure stabilizes at 0.3 atm., the

reaction is terminated by the addn. of another 60 ce. mono-

14323 imer. Heating and observation of pressure are continued as
H tbefore. In this way zll the monomer und HiOp are added

g‘)h",_E"o' Mayne, c;ry ‘over 4 periad of 2 lirs., with a total reaction time of 7 hrs.

. r:q 1;3\7mucpolﬁ(§7ix;’\;‘l I-’r't:x:{u)t'—‘;ﬂIl;-‘_(E 13r On‘quli:*;‘ (a_ii(i;pcrslio(n .is olb:‘i\m)e)d f(g'i(z) podu:: vlscnsir'yi of
gy AL b} SR, X solids (519 poly(viayl ale.)), 1. u diam. parucles,
pletely h»"i":b -g.}\'z p’f‘“‘g"}" “!'f_-}f;““g_:"“zgd‘ { 7 4.2. The suspeasion is spread on a glass plate and
» S870%), can be purified by the a f"' |dried im air for 12 hrs. to give a glossy, transparent film
to cause pptn. °f"h° polymer. J, 2 'wchiely would not come off by rubbing with a wet brush.
il g‘f-uf"l"c::];’?c"‘g:;d;n‘:v g‘;‘té‘ﬁ‘deﬁ .On prolunged immiersion in water the flm sepd. but re-
olvent Which pE: the polstoioy) sy we a (A (0 hocrersoticy, A simllar dispsrsion Tads iz the
Tae product may even be obtained as a fine powder 5/ ::r_,g ‘b; n:t?biug ;itinaa wet b?\;ll]\’- g: aby l';l:gﬁ’lnfg!:d
of equal parts of emulsion and acetone to givea ;o S0 i'vater.  In general, the improved -esistaace to
e gﬂ’i"r: 3“’0{";“;\%1!‘”“‘1';‘3 l‘:‘g_fzce':?r"‘fs Tf.n:: moisture was obtained by the presence of only 20-30%, AcH,

soln. was neutral
sep. The upper oil fay
from any remaining
tions of freshty distd. solvent.

3 ~ | based on the vinyl monomer at the beginning of the reaction.
p?l}-me.-, hut recovery is good. The purified poly- &iony o 1ts were obtained with Slm plasticized with 25%

kave 377 residual acid. It is useful as an emul- fon poly
siying agent for the further polymerization of vinyl acetate. Y £
N. M. Foote

4yl acetate)] of dibutyl phthalate. The pely-
vinyl ale.), used as protective colloid, contained 38%
vizyl acetate groups and had a viscosity of 25 centipoises

Pols(s ). Norsk Hydro-Elektrisk Kvael- | in §5; aq. soln. at 20°, Mark Plunguian
noﬂﬁ%ﬂlt. 774,729, May 15, 1957. See Norw. Emgroved polymeric sulfonyl chlorides. Bela Caspar.
85,683 (C.A. 50., 7504/)- - John T. Barr - | Brit, 776,044, June 5, 1957. Polymeric sulfonyl chlorides

g ivati ssimo Baer (to Mon-~  treated with dye-forming compds. in photographic colloids pro-
%6,%, June 18, §957. A duce colors which are fast to diffusion. §:1ch_sullonyl chlo-
sar?)ciss is described-fo-r the prepo. of poly(vinyl alc.) detivs. - rides ate madeby introducing SO,C! groups into polyumters
ggm ester groups and carboxylie acid gronps and, i de- | contg. recusTing aromatic rings, such as polystyrene (I).
i edz-OH groups. ‘Thus, by keating a soln. of 100 parts of | Thus, 25 parts by wt. Dow Resin PS-1 (I of mol. wt. 6000)
?‘;m 'h\-drolyzed -poly(vinyl acetate) and 135 parts maleic |in 80 parts by vol. MeCHCl (o) was 2dded to 120 parts by
an];a dride (I) in 1200 parts auhyd. di-Me formamide for 2 | vol, HOSO,Cl (II) during 2 hrs. at 0° aud stirred for 3 hrs. to
hrs ya( £0° and pouriog into benzene pptd. a product, sol. in  form.a homogeneous soln. The addn. of 700 parts by vol.
watar and MeQH and iu a mixt. of 75 parts acatone and 25 o(g pptd. a poly(styrenesulfonyl ckloride) which was washed
s water. Dy ttration, it was found that approx. 409% 32 times each with 250 parts by vol. 0. The nearly coloriess
{ the a'\-n:gb}e OH groups were combined with the I. The solid mld}m was sol. in aq. NaQH, acetone, and HCO_O)!-
p'oduc?. therefore contained sbont 259 acetate groups, Mes, but insol. in CHy. It had an equiv. wt. of 215 indi-
aboat 30¢% maleic acid groups, and about 45% OH groups, cating, 959 chlorosulfonation. Similarly, Dow Resin
caled. on the OH groups in poly(vinyl alc.).  These prod-. PS-2 {1 of mol. wt. 9000) as well as a copolymer of styrene
1s are nsefol as soil conditioners, destaticizers, textile-|and dietiyl maleate are chlorosulionated. Satd. aliphatic-
g;c-;js!-' ~.gents, and smay be cross-linked to provide a|hydrocarbons or their chlorinated derivs. may be substi-
mﬁlzi("pmdu'm__ Tlhey may be cast into films or molded tuted for II.  The large excess of Il acts as a solvent for the
by conventional methods. J. T. Barr . sulfony! chlorides duning the reaction. E. D. Witman



Modified poly(vinyl elcohol). I. Solubility and swelling
o ymer films in water. Gisaku
Takabashi and Ichiro Sziurada (Kyoto Univ.). Kobunshi
Kagaks 13, 449-54(1255}.— Copolymers (I) of vinyl ale. and
allyl alc. are prepd. by sapon. of copolymers of vinyl acetate
(I1) and ally! acetate (711). The initial concn. ratios I: 11T
are 98:2, 95°5, £0:19, a=d §0:20. The soly. and sweliing|
property of nlms in water at 30, 50, and 8§0° are measured,
after heating therm =t 18 7, 129, 140, 160, 180, and 200°. I
filmis disxolve and swei casily than doH films, e.g., I film
containing 5% oi » I~ completely sol. in water at 20°
after heating at 39, for H ouly 4.7% of the sample is
dissolved. I, So'ubility end swelling of vinyl and iso-
propen;E alcohol copolrmer tlms in water. [bid, 497-501.
— Copuls mers (I} lc. and isopropenyl alc. ure
prepd. by the sapo: ers of vinyl acetate (II) and
isopropearl acetaie | ul concn. ratios I:1T are
98:2, 03:5, 80:10, $:20. The soly. and swelling
properts of I films ia wz-2r o1 30 and 50° are measured after

18694

heating at 100, 120, 140, 16O, and 180°. Propertics of I
filins are similar to those of the filims of enpolymers of vinyl
alc. and allvlale. Itilmsare more casily s0l. and swelable in
wuter thun arcordinary poly(vinylale.) films. III. Stability
of vinyl and allyl alcohol copolymer solution. Jbid. 502-6.—
Copolyroers of vinyl ale. and ally! ale. (1.3 and 5 mole %)
are prepd. by sapon. of copolymers of viny| acetate and allyl
acetate. \Viscosities of the aq. solns. (3, 10, and 15 g./100
cc.) are measured after standing at 13, 10, 5, and 0°, and ure
compared with that of poly(vinylale.). Thesesolns. are very
stable, and their viscosity increuse on standing is very sm

compared with those of poly(viny! alc.) solna. E. W.

ity poly(vinyl
pofyl¥: Yzo Slurakamu{to Dal Nippon p:ln-
3. Japan. 7447('55), Oct. 15. High-purity y-
(viny] ale.) or partially deacetylated poly(vinyl acetate wcg
prepd. by the sapon. of poly(vinyl acetate with the nddm.l
an aq. soln. of NHyor NHy gastea McOH or EtOH soln.
of poly(vinyl acetate). Thus, 3.0 g. poly{vinyl aceu(e){\:‘ag
dissolved in 30 ml. MeOH and sapond. by the addn..r- NS

. of about 20% com. liquid NH, at about 2g° If:;k 8 Lrs.
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Hollow particles for low-density procucts. Franklin
Veatch and Ralph W. Burhans (tc Standard Qil Co. (Ohio)).
T.S. 2,797,201, Junoe 25, 1857. Discrete, hollow, spherical

_particles substantially free from holes and resistunt to
shrinkagz are formed when water solns. of PhOH-HCHO
resins, poly(vinyl , or SiOy are spray dried in the pres-
ence of i’i T.Uéa oi such latent gas formers as (NHLWCGy,
NH,NO;, or dinit-osopentamethylenetetramine; materials
such as p-bydroxyphenylazide, CO;z, or MeCl prevent hole
formation, but not shrinkrge. Particles range up to 100 »
in size, have a bulk d. of 0.1-0.2 g./cc.,.and approx. 97%
of them float on naphtha after 24 hrs. Solid sheets, blocks,
or shaped masses of varying d. are prepd. by molding PhOH-

*HCHO *'Microballoons”” with rubber cement, aq. Na sili-
cate, aq. rubber latex, Vinsol resin powder, portland ce-
ment, or gypsum powder. The products. are useful as
thermal snssdation, as fillers in maouf. of molded articles,
linoleum, and floor s, and as eggregates im comcrels and
slaster.

16734

3 TTEThe ol

possibilities. 1. P. Loscv, O. Ya. Fedotova,
Freidlin (Plant *“‘Polyvinyl acetate,”” Erevun'. f=esi.
Akad. Nauk Armyan. S.S.R., Khim. Nauki 11, Ne. 1, 316
(1938); cf. C.A. 52, 12329 Kationite MSF-3 »l

lysts and r oa

E.L. London |

52 1958,
21246
| Molded poly(vinyl alcohoi) product having w
8 - - zawa, Kesoo
Ueda, oshio ‘Tsuchibita (to Kanegafuchi Spion=~g

148

Co.).  Japan. 798(’S58), Feb. 12. A 10 aq.>soln. of
poly(vinyl alc.) (degree of polymerization 1400 and 937
sapond.) is treated with 0.5% KMnO, azd 0.1€, H:SO,,
heated 1 lir. at 90°, NasS:0, added uutil ne more coloration
of MpO.~, cooled, the soln. filtered, the filtrate mixed
with an equal vot. of 15% aq. soln. of poly{viny! alc.) with
‘degree of polymerization 1500, the mixt. is poured oa a giass
plate and dried, the film is bmmersed for 30 min. in a 2
contg. 10% 11:580:, and 5% ( NH.:S0, to obtain a film ins«l.
to boiling H-0. CI. C.4. 52, 14187¢, 16752;.

Ikf™Tiidac, wai, atd Nobujl Sakata (1o Seleni
Chemical Co.). Japan. 4744('58), June 17. Vinyl acetate
monomer (100 g.) is dissolved in 6.7 g. azeotropic mixt. of
McOH-MeCOE! and polymerized withy the addn. of 0.18 g.
acetyl peroxide for 22 Iirs. to give poly(viny! acetate) havizg
a degree of polymerization of 350. This is dild. with 176 g.
azeotropic mixt. of McOH-MeCOEt and 4S.1 g. MOH o

. make 25% soln., warmed at 35° with the addn. of NaOH

soln. for 20-30 sec., and the mass pptd. is purified as usual
to give a colorless powder of poly(viny! alc.) having a degree
of polymerization of 260. Hiroshi Kataokz

initial capaeity of 310 mg. KOH perg. After re.
its fourfold wt. of poly{vinyl acetate) (PV.A) in
at 63° for 24 hrs. (68% couversion) it was
and' this converted 20% PVA nnder the
215.6 mg. KOH/g. capacity being left. v
259 PVA soln. and 109 of its wt, MSF-aL 0% v
following conversion rates within 2t st (e
fresh, but treated with 2.V HCl and water §.17,:
wished with 20 times the wt. wuter 4.67,:
McOH 12.2%; used, then treated witl i
5.87%. A third alenholysis fer 24 hrs. at
ol 16 g. PV A resulted in these couversioan

som.
«+ mg. KOH/g..

81.3-84.5; methanolic ext. of 4 g. MSF
1958 4785
res . exted. with addul. 120 mi. McOH: 13.8. Other

of watalysts yiclded mnalogous results.  The active
r s siso water sol,  The alk. ext. of MSF-3, washed
« «ther, supposedly low-tol. sulfouie acids, contuaived:
C 1500 H0.95; 8 22.19%. K. Bloss

umcipal Teeh
250 fo Hokokn 13, 26
—The optimmum concn. of 1150,
of the supo~. velocity, viscusily,
® reaction products at-room temp. The
cen. of H-SO, for the sapon. of poly(vinyl
The acetal resin was derived from the
cd s:n. by the reaction with paraldehyde in dif-
uditons; the acetalyzed resin was sol., especially
water. S content of the sol. resin was detd. by the
mwthod, and it was detected. that the poly(vinyl
ved from the hydrolysis in 50-39%, H:S0O, had beea
esterii»d. VII. Hydrolysis cf poly(vinyl acetate) by mixed
acids and scctalization of its hydrolyzed products, [éid.
33-8.—The efcets of the ratio of 209, HCl and 50-5%
H.S0, M the velocity and degree of sapon. and polymeriza-
tion were ssucied. Tlhe max. degree of sapon. was obtained
in hydrolysis with 1:1 mixed acid ratio. The reaction of
his hydrolrzed sol. with paraldchyde under different
fonditiyns was investigated. The derived resins were sol.
io coli water and insol. in hot water. K. Xudo
Receat developments of the diisocyanate-pelyaddition-
process {polvurethans). Otto Bayer. JFarbe u. Lack 64,
235=31 ).—A review. Knnrad Parker
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Polyvinyl alcohol. Lonza Elektrizitdtswerke und Chem- SHN%W Kozo Fujii and Yasuji
.mﬁm Brit. 797,127, June 25, 1938. An OyZuz,: ZShki Rayon Co.). Jepan. 9794(°58), Nov.
improved process for the prepu. of poly(vinyl ale.) (I) by 12. Vioylacetate (15 g.) is placed in a 25-cc. ampul and
alcohalysis of puly(vinyl acetaie) at low temps. is claizred. beated in an autgelave with MeOH at 140° for 10 hrs. The
For example, 40 kg. aq. soln. contg. 2 kg. I and 0.1 kg. resulting paly(vinyl acetate) is purified by repptn. and
30% H.0, was stirred with 60 kg. vinyi acetate at 60-80" s3pond. with alkali. The resulting poly(vinyl alc.) is
and 220 kg. McOH was added 10 the dispersion. After washed with McOH and dried at 63° in racko for 24 hrs. to
cooling to 0°, a s»ln, of 1.2 kg. NaOH in 20 kg. McOH and. Kive o stable product. Hiroski Katacka
-2 kg. H:O was added and the mass stisred for 5 hrs. at 0°; 5754
50 kg. H-O was addce and MeOAc and MeOH were distilled .
off. Diln. with H-O gave a 107, soln. of I whiclh was freed oly(vinyl alcohol), Jobu C. Lukman and Orville G.
of Na* by treatuient with Amberlite IR-120 ar 50°. The Lowe 5[8 Eaenesc C«"rv. of Asericu). U.S. 2,862,916,
I contained 16% vinyl acetate groupa, A, R. Ross Pec. 2, 1958.  Poly(vinyl uic.) (1) is pptd. by the alcoholv-

Polymerization  with  oxidation-reduction  catalvsts. is of poly(vinyl acetate) (iI} in the presence of an all.
“*Montecatini’” Socictd generale per l'industria inineraria e alcoholysis catalyst and a basie nitrugenons compd. that
chimica. Brit. 797,053, July @, 1858, Acrylenitrile (I; will react with aidehydes to lorm a colorless product. Thus,
and its copolymers coaty. at leust 509, I are polymerized 40 puarts IT (20 centipoises viscosily grade) is dissolved in
in the presence of an oxidizing agent and a compd. (II) 360 parls denatured EtOH (2B) (mn!g.;xppr 30 p.p.m.
contg. a H atom in a-positicu to a :C:S group. Examples AcH) by heating and stirring at 60-78°. There is then
of Il are thiodxalacetic acid (II1); N,N'-diphenylthiourea; udded with stirring ut 60° 0.4 part anbyd. H:NNHs and 0.4
dimethylthiuram sulfide; diethyldithiocarbainic acid, and

EtO(CS)SH. W actsusa reduciug and chain tronsfer agent. 5755
High yiclds of stabiliied pulymer ire ohtained. 7Thus, 6
o [T, £ re }
parts 30-vol. I1;0; and 20 parts CI,: CHCN were added to s a soln. cuntg. 0.0147 g. NaOH/ml. EtOH.

200 parts of an aq. soln. contg. 0.162 purt NaOH aod 0.3 7

part LI at 50°, After 1 hir., 2 96¢, vield of polyaseryio. 1

nitrile was obtained (mmol. wt. 60,000}, R.G.S.. Jr. a
Cross-linked poly(vinyl alcobal).  General Electric Co. '
o)

. s by DE
¢ {ifle product is prepd. by Wi 69° is colorless.

s in 2.5 mir., and the gel iy broken by s_!irr'::lg
4 ta: addn. of <0 parts anhyd. EtOL. After 45 mm.rl_hn
i<t. 15 mnade nentral o phenolpiibileia with AcOI{. The
Jidh. I, afcer having been washed with £¢OH (28) and dried
i Hywazn [serson

3 % L Jnty 10, Toos.
subjecting an ester of poly(ving) ale.} (PYA) to

h-energy
irradiation and deacylating the product, While dry PVA

is degraded by irradiation, the esters yield cross-linked prod- ; 16598 .

ucts. High-energy clectron irraddiation (50,000-20,m30,550 _ Poliivinyl a‘COF__..hOl‘ Lonza PElektrizitatswerke wnd
e.v.) is preferred, but y-ravs, x-rays, and protoos can be CHEMIRCRE Fabniken n~kt.-Ges. Swiss 334,652, JYan. 31,

used. Thus, 195 parts granulor pals(vinyi nectate) was 14)5_') (Cl. 41).  I;0-sel. ;_)oly(vinyl ale.) h:.xviug less than
irradiated in a N atni. with 2 X 10! reentgens.  The ply- 305 viny [ acetate greups is prepd. by treating a_dispersion
of 406955 poly(viny! acetate) in 60-407% H:0 with a lower

o . '
"84S aliphutic alc. and <2.5% alkali hydroxide at nat hlghu.—‘lnan

Poly{vinyl sicohol (vi ~orris 5° Mary Jo B. Curlson
- e e TR Cog. U.S. 2o Boigivingl elcobol). Waeker Chemie G. m. b. H.
850,480, Sept. 2, 1038, Puly(vinyl esters) are treaied withh 700k “’e‘cl,mmi‘:_° fn Eiuard Begmeister, invenicrs),

H.80, prior to alk. hydrolysis in Uie presence of an alkali _Ger. 963,104, May 2, 1057 (Cl. 3%, 23u). Poly vl
-metal aleoholate to pruduce poly(vinyl ale.) (PVA, of " 50 ) Iy ie obtained o s powider by 'ﬁp‘)yl_ of poiy(vinyl
impr'nv;d color, dTh}-\S.G‘:_O(_)O g.l !l/i]!;;-gicﬁ)uusilgo p;_vly(v';:l)l ace’lale) (X1), which is added in fine grains of <3 mm. aa
acetate) wus mixed with 66.5 ec. 195 H:SQO, at 60" for 2 hes. s o cali he: ast 357 @
and was then couled to room temp.  This acid-treated PVA };:;;“;l"g alcT.hs‘:J;u.l(()""ﬂ“iil]; 1h:|:xl:d ;:aiax: lf:cS) :3\:5 added
soln. was then subjected to aledholysis in 3 vessels arranged () ann’ of 1.7 Z, NaOH in 100 co. MeOH and 2 g. Ha0
in series. The Ist vesscl served as (he main reactor in heated to 40° ] T};e resuiting I hud a sapon. value of 1.7.
which alcoholysis largely took plaee, lp the Ind vessel, . R. . Rosner
alcoholysis was carried to desired degree. The overflow -
Jram l’his vessel then entered the 3rd vessel for neulraliza- 18546 iy e i g
tiom ¢f the catalyst with AcOH. The H:SOetreated puly- £ i tr el hem
mer was added to a stirred catalyst soln. of 500 cc. MeGH %‘%ﬁmﬂﬁm L‘:,‘;]emzoc\\-’
and 10 ce. 107 NaOnle at 56° during 9 hrs.  Aderl. Na- l:'r inventors) "Ger. 1,001,821, Jan. 31, 1957 (Cl.
OMe in MeOH was added to maintain the NaOMe conen. 95"y ™ addn to Ger. 964,443, Carbosylic esters of poly-
at 0.)8-0.21%. After 2 brs., the mixt. flowed to the nd - (J00 50 y(]) are sapond. with B0 and acidic catalysts in
vessel and, after 4 hrs., to the 3rd vessel. The PVA was 4y yn:su:;ce of @ b ll:er-bt;iling solvent which exts. the car-
fiitcred off and dried. The color of the PVA powder was bo: pﬁ acid formeg The countercurrent extn. is acceler-
6.6% ycllow as compared with 12149 yellow fur PVA :‘?'bc ibrati t 50-100 cyel /sec. at an amplitude of
made [rom uctreated polymer. Using the American Pulilic 3t3_3 g:ul r:g?x:l:lsiou is f;ry“;js e‘f‘ vertical mr:m,_e,c“r.
Iealth Assoen. Index (APHA), the 10% aq. soln. prepd. [ B00® 0 " (™ o vibrating perforated disks is de-
from treated PVA had a 150 APIIA color as compared with mn-b;; choﬂ.:::xam le, a soln of F(\'iscosity at 60° 6840,
250 for sols. of the untreated preduct. Roy C. Laibie :?120" 35,000 cp.) wag extd. at 60°. The extn. ageat con-
\ JP?ll YE vinyl ;ﬂcogolg.lﬁggf ga;:::dl; and Cl;,is.}kuc'l‘aks;- sisted of butanome 66, CsHa 31, and Ha0 3%. J. Klar
a5 IR 3 esearc! nstitute). )
Japan. 3047(’58), Apr. z3. Poly(vinyl acetate) (20 gz.) 2.089C
contg. some unpolymerized CH;:CHUAe in 80 g. MeOH
n‘r:d 0.2 u:l.é)l '_’OZ‘: Ig;SO. are heated for 30 min. at 60°, and
thea sapond. with 2 ml. of 50% NaOH to obtain a pure ATEana u G ¢ -
white poly(viny! ale.) contg. only 0.2 mole % of resigun.l Del.).  Chem. Specialtics, Mfrs. Assoc., Proc., -#ilh yr.
AcO group. 2. Kitsuta  Meeting, May 1959, 148-50, discussion 150-1.—See C.d.

Depoirmerized poly(vingl alcohol). Ichiro Sakurada and 53, 185)6i. ~ Polyacrylic and pulymetbacrylic ecids, salts
CisTmr=TIr i B ppon emreal Fibers Research and derivatives, Geo. L. Drowr Joseph Johnsen, and
ute, fuc.). Japan. 3048('S8), Apr. 23. Powd. poly- Henry Schacider (Rohm & Haas Co., Philadelpha, Pa.).

(vinylale.) (1) (8 g.) with a degree of pol izati Ibid. 151-2.~—~Methods of prepn. and properties and n;ppli(:‘r!—

' e o polymerization of 1210 tions of the polymers are discussed. Po!y(v*nylp)ﬂehdong 1.

4820 Vol. 53 Properties and applications of a versatile polymer. Julian

. L. Azorlosa {(Gen. Aniline & Filu(} Eo;g., lgf)g(gnn, li\}a.).

i 5 ed ie & 1. MeOH contg. Z1bid. 154-7, discussion 157.—Sce C.4. 53, c. on-

:;Fldofn(n(;% fﬁg% g;?)l‘sliu;mn%ntfdugoh?s. aze:so“. Tbge ionic waler-sqlublg resins,' M.'T. Ivison and S. G. Sellers

product is filtered and washed with MeOH to give 2 qulant. Sl‘f'"“'"_ Cﬂ-‘i?_';e ‘L—;‘rp-.f !\;\:O;%k_; i}gi):;qpfibcﬁ.iniilﬁé

1 i gree of pol izati £ 220 and sol. in discussion 158. anuf., s, pplications

ﬁ:(l)d of Ewith a de o polymenzation o K. Kitsuta discussed. . Ned E. Jafta
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Pare_puly(vinyt alcoholz, Consortium far eiektrocle-
p—

U915

raische fudustrie G. m. b. t. (Hans Anselm and Jirgen Smidt,
inveritors). Ger. 964,443, “May 23, 1057 (Cl. 39¢, 2354).
An inprovergent is described in the method of sapong.
carboxylic eisters of poly(vinyl alc.) (1), esp. of poly(viny!
aceeate) or sols{viuyl formute), in aq. solas. with use of acid
sapen. cutalysts, e.g. miiseral or strong org. acids (HC1O.,
{ Y. Thz new method is characteri-d by
of remwving the by-products: carboxylic acids
formed during the sapon. reaction are removed by exto.

with & proper solveat at 83-100°. This pusification stage”

ix started whea about 90% of the ester hus been sapond.
and it is continuously perfonmed until at least 99%,
of the ester is converted into I and at least 957 of the
forrzed carboxylic acids are removed. Examples of suit-
able extn. solveats comprize the group consistiog of iso-
propyl ether, 2-butanone, 2-pentunone, methyl isobutyl
ketone, isophorone, and tributyl phosphate. Those parts
of the extn. solvents that are dissolved or emulsified in the

Isola. during the extn. stage ure removed therefrom by -

distn. or extn. with C.H,OH. The acid catalysts are re-
moved From the Isoln. pa. .ially together with the extd.
carboxylic acids, while the rest may be removed either by
dialysis or by extn. with C,H;OH or by pptn. of I with
CH;OH or (CH3;%CO and subsequent washing. The new
nethod gives ng. solns. of I of 89% purity. H. Sontag
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H;dmgeth;l ethers of BOIF viug alcobol). 0. M. Kli-
mdéva, okurova., Trudy
Leningrad. Tekknol. Inst. im. Lensoveta 44, 31-98(1038).—
NaOH (0.5 mole in 209, soln.) was added to a 10% aq.
poly(vinyl alc.) soln.; the mixt. was cooled to 2-5%; and
4-8 moles (CH,;:0 was ndded. After | day, fractional
ppto. with 1:1 EtOH-Me,CO gave materials contg. 12-85
wt. % of hydroxyethyl groups. The hyzrascopicity, soften-
ing temp., the swelling in a Cylls-gasoline mixt., and the
breaking strength deerease. The plasticity and elongativa
increase with iucreasing substitution. The products ure
more rapidly acetylated or benzylated than the ngm.ll
The acetates and benzyl ethers have still tower softeniag

temps. Joha kHowe Seott
Inﬂuence of initiat i 1 oa rnoteculy iz
" Eantise 12500 aud  Jaagdalena

Sdrova (Vyzk. ast. acetylénovej chém., Novaky, Czech.).
Chzn. priimyst 9, 325-6{1959).—Tue polymerization of
vinylacctaie (I} was studied at the b.p. of the mixt. I + ILO
with Bz.0. us initiator. The mol. wt. {2{) acd some prop-
erties of the resulting polytner ure detd. by tie comen. of
Bz;0: from 0.10 to 2.0 wt. ¥ B2z.0y, 3/ ranges from 200 to
33 X 103, resp. J. Sebenda
Mechanism of shear degradation of vinyl polymers in
dilute solution by bigh speed stirring. William R. Jolinsoa,
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21864
‘Water-soluble poly(vinyl alcohol Farbwerke Hoechst
. vorm. R Cius & DBrining (by Wemer

Langbein). Ger. 1,038,756, Sept. 11, 1938 (Cl. 39¢).
Viay! esters of lower fatty acids, e.g. viayl acetate (1) or
vinyl propionate, are polymerizad in the usual manaer with
addn. of 0.1-10, preferably 0.2-53% viayl ethers, contq.,
besides the vinyl groups, an aliphatic hydrocarbon residue
with at least 6 C atoms. The polymuers obtained are hy-
Wrotyzed giving poly(vinyl ales.), the 495 ag. solu. of which
has a viscosity of >100 ¢cp. For example, I 995 was mixed
with vinyl occtadeeyl ether 5 and dissolved in MeOAc 530
parts by wt. After adding 8.5 parts by wt. dilsuroy! per-
oxide, the mixt. was heated to the b.p. far about 20 hrs. until
the monomer contant had decreased to <1%. MeOH

(5700 p;_n.s) was thex added aad .ge mixt. stirred for
hom_ogemzm;. Sapon. occurred in 5§ hrs. at the b.p, with
a_mixt. of 3500 parts MeOH and 75 parts 209 methanolic
haOH_. After cooling, the liquid was removed and the
pnl)(\u'myl .ilc.)_ obtzined was washed with MeOH and dried
at 40°. The viscosity of the 4% aq. soln. was abont 5000
cp- 1.

Consortium fitr
(by Haos Anselm,
tainz WY Ger. 1,038,231, Sept.

53 Undorm or mixed carboxylic acid esters
of poly(vinyt alc.) (1), esp. poly(vinyl acetate) (1T}, are
sapornd. with heating and in the presence of HiO and acid
catzlysts to give a substapce contg. 10~30 mole % acy)
residues. T_he catalyst then is removed or imactivated and
the carboxylic acid is extd. with an org. solvent immiscible
with H;0. For example, 40 g. H:50, and 40 g. butylnaph-
thalengulfom: acid were dissolved in 2.83 1. H.O and 5 kg.
pearl-like II. In an autoclave, the mixt. was heated to 110°-
with stimring. After about 8 hrs., & sapon. degree of 75%
was reached. After cooling to 80°, a sola. of 40 g. NaOH
in 4810 g. H:O was added with stirring. At 60°, 99.2%
of the resulted AcOH was extd. with a mixt. of 82 parts
EtOAc and 18 parts CiH, by vol. and recoversd by distn.
After distg. o_ﬂ the dissolved extg. medium, a 28% aq. soln.
of I contg. 25 mole % Ac groups and small amts. of AcOH

and Na.fO, was obtained. 1. Sch.
21866
_ Lmproving poly(vinyl alcohol i Kutoku Tomo-

" TIen1 i 5 Ayh memiya, aud Terubumi
Dano. Japan. 9277(’59), Oct. 13. The insoly. of molded
poly(vinyl alc.}, such as powders, films, and Slaments, inhet
H,0 1s improved by irradiation with y-rays from Co®. Other
high-energy particles may be used. Toshio Fukazawa
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Alcoholysia of poly(vinyl ucetats), James M. Snyder
{to™E~ L. du Punt de N¢ ). U.S. 2,950,271,

Aug. 23, 1960. To obtain poly{vinyl alc.) (I) rs a fAnely
divided solid by alcoholysis of poly(vinyl acetate) (IT), it is
necessary to break down the gel that forms during the reac-
tion. At tlie coaventional alcoholysis temps. (30-69°),
large pnwer inputs arc required. However, by conducting
the aleshoiysis with 30~00% hy wt. solns. of II in alc. and
in the presence of alk. wlcoholysis catalysts at 93-100°,
the gel can he bruken down by conventional agitator equip-
ment at power inputs as low as 10 horsepower/1000 gal.

of colvmersoln. charge. 1.1.Bezman
E(olg vinyl llcoholi. Wacker-Chemie G. m. b. H. (by
Jos Ckraate Eduard Bergmeister), Ger. 1,042,-
237, Oct. 30, 1958 (CI. 33¢). Monorzeric vinyl estess or
@ their mixts. with other polymerizable compds. are poly-
merized by bead polymerization to gzive a cross-linked
product. A useful cross-linking agent is 0.1-2% of an
unsatd. aliphatic ester with at lcast 2 double bonds in the
__mol., e.g. a dicarboxylic acid diviayl ester. The ernss-
linked product is insol. in ale. [t is suspended in ale. and
alcololized in the presence of 0.5-2% of an alk. catalyst.
For exaraple, 30 parts of a bead polymer of 2 particle size
of <1 mm., prepd. from $9.5% vinyl acetate and 0.5%
A vinyl crotonate, was suspeaded in a closed vessel in a sola.
of I part NaOH in 100 parts MeOH. The bead polymer
swell=d, after 7 min. coagulatioa occurred, and after 25 min.
the product became FO-sol. It was filtered after 3 hrs.

and then dried. 1. Sch.

6934

Farhwerke Hoechst Akl--z?:c-s.t.{'by
Alfred Kibikump). Ger. 1,005,176,
1 (Cl. 39¢). A solid, filterable poly(vinylale.)

Sept. 10, 19 X
(1) is prepd. by ester interchange of poly(vinyl esters) with

ales. in the presence of 11:0 and aeid cutnlysts. Thas, a
mixt. of BuOH 300, poly{vinyl acetate) 200, 1:0 100. and
13.S0, 8 g. was heated to Oi” with vigonrous stirving.  Alter
*3.75 hirs., the I sepd. After 7.25 hrs., the 1 contained
<1.5% Ac groups, was easily filterable, angd was completely
sol. in H,0. Inwio A. Pear!

7020

V0 seT(to Carubndge [adustries Co.). U.S.
461, Dec. 8, 1980. The snitness. Hevibility, water-
resistance, and impermeability of fully avdrolyzed polv-
{vinyl alc.) (I) is improved by plasticization with a HaO-
msol. acid ester of an org. polybasic acid. Dispersivas of
the L uand plasticizerare cleured by the addn. of 23 NU.OH
which solubilizes the acid esters.  Thus, 2227 Ib. of phthalic
anhvilride aud 761 Ib, of 87.7% EtOH wcre mixe!l cnd
allowed to stand [or several days to form a mixt. of the acid

csters.  Thea 5 Ih. of this ucid ester mixt, wus addad to 1007

Ib. of 2 10% aq. suln. of completely hydrolyzed I resin. The

milky dispersion was cleared by the addn. of 287, NHLOH{
Films cast from the soln. were soft, clear, glossy, Hexible;
Joha H. Dittmac

aud tough.

AlSY 2 orp.. Cambridge. Muss.).
J. Polymer Sci. 46, 32+-$1860).—Solns. of syndintzcte
poly{vinyl ale.) (I) were orepd. by dissolving poly(siayl
triluoroacetate) in diethylenetdamine (II). The viscosity
of dil. selas. of I in X1 was observed over a perod of 44
days at room temp. Considerable decrease in viscusity
occurred, and {n| aoproached a limiting vuiue of 1. It
waus shown that this result was due to degradation of the
chain. The reaction provestded unril all the finks nnstable
to alkali were consumed. Severul com. samples of X
gave a similar degradation. Millard Maieunthal

Mitsubishi Rason
Masao Ishii). Japan.
A mixt. of 1 part vinyl acctate
poly(viny} alc.) oas poly-
merized at 60° for 5 hrs. in the presence of 0.3% Bz;O-.
The resulting poly(vinyl acetate) (10 parts) was sapend.
with a methunnlic sola. of NaOH at. 49° to give poly(viayl
ale.) (I). degree of polymerization of 1200, The I obtained
was pulverized, soaked in 10 vols. of 0.5% methanolic NaOH
at 4Q° for 2 hes., and cenerifuged,  The resulting resapond.
poly(vinyl alc.) was heated at 70° for 2 hrs. Tke product
was putverized, snaked in 10 vols. of 0.69 {80, at 20° for
& br., filtered, and wasted with H:O to give poly(vigyl alc.)
(I} coatg. 0.027% sulfate. 1I was dry-spun, eloogated
700%5, and heated at 220° to give fAibers resistant to boiling
H.0. Hiroshi Kataoka
jspersions.

~ Ltd. (oY
11,691-2("60),

Auvg. 22,
‘and 2.5 parts partially nqond.

| Lonza Elek-
rizititswerse Coemisc.de raofiken s, (by Paul
Wicht). Swiss 356,028, Jure 15, 1660 (Cl. 3¢}, Ag. dis-
persions of poly(vinyl acctate) are prepd. contg. up to 25%
0-Cet(CO;Bu): (1) (bazed on the solids content) and ua-
damaged after coniiug to —20°. The crit. factors iu the
polymerizazion are an addn. of the AcOCH:CH, (O) in at
least 4 portinns, each 2iwer conversion of the precading por-
tion, and the absernce of alkali metal and atk. earth metd
ions.  Thus, 75 g. 11, 520 g. 5% aq. pely(vieyl ale.t (pu
fed by passing tirough a cation-exchamge coluinn), U.UL z.
Fe30,, 1.3 2. 30% aq. H:0:, and 80 g. deioaized .0 wee
mixed at 50° in A closed vessel.  The towas stirred and
heated to B5-70° until the pressure 1 a max. and
dininished. Thea 75 g. IT was i
dure ws repeated until A0
The product contained 31
an uv. purticle diam. of 2 4, and a visen:

1961 12933

y of 40 poiscs.

room temp. and cxtruded to produce reioforced I with a
lower coefl. of Iriction and improved compressive yield acd
extrurion characteristics. Thbus, 190 g. naphtka-Vistanex
soln. (X part polyisobutylene plus 16 parts by wi. of V.M. P.
caphiha) v as added as a lubricant to a noogereous blend
of 310 g. cold-zround I (Teflon TES056, and 0.31 g. BN, and
mixed for 2 nau. The mixt. was sereeued, rebleuded, and
siored for 16 hrs. 2t reom temp. before use.  Preforms of the
material were made ut 10-30 1b./sq. in. aod extruded m a
ram-type extruder. There were no defects or Qews at the
preforo junction points. Jaines H. Madeen

“In_%'ﬂf.e_m%xmmmu- S. N. Ushakov. U.S.S.R.
13%; » Jan. 10, 1961. Ay wsol. poly(vinyl alc.) powder is
obtained by emulsion polymerization of vinyl acclate with a
diallyl acetal, e.g., diallyl formal, diallyl ethylal, dizLy!
butyral, etc., or with methylenebiscrotonamide, as well as
with other tetrafunctional monvmers. The polywerization
is followed by alcobolysis in a heterogencous mredium by
treating the polymer in anhyd. McOH or EtOH in the jires-
ence of an alk. cawlyst., The emulsion pulymerization is

carried out in the presence of H;O-sol. initiators, emulsifers,
and cther ingredients necessary for the production of powd.
M. Hoseh

woly(vioyl alc.).

CUIE 35Uy s ~
Kyxoto). RKobunshi Kugakzx
17. 87-94(1864)).~—To study the mechanism of sapoun. of poly-
(viny] acetate) (1), ethylene glycol dincetete, 1,2- and 1,3-
prupyleneglvesl digectate, 1,3- and 2.3-butyleneglycecl di-
acetirte, and triacetin were chosen as mudels. Sapon. rates
of these compds. were measured in water or 75:25 acetone-
water in the presence of NaOId or HCl as the catalyst. In
the preceding reaction, the apparent raue cunst. k changed n
little in wuter, but increased considerably in ucetone-wiier
mixt. The increase of & was greater for NaOH than 1ICH
catalyst, for the esters in which the distance between two
ester groups was shorter, and fur secoudury osters than pri-
mury ones.  This behavior was siunilar to that of 1. The
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- 4886
ly(vinyl alcohol®.

Poly(vicsl acetate) zad pal
Ra¥™r= v Ltd. TIL. 'l’l’l.' l:m’e’uz
Apoal. Aug. 7, 1970 4 pp. Polytvimy AT
dcpgact o{spllymﬁit:x!illn of <1000 is prepd. b' o
ing vinyl woetale (1) enntinunusly in & 4577 e, s
and 4ding the reurt: at the sanie rate as the
tion reuction miet, 1w € 1
and 2,2%-azabisit bt
merized at T0°.
ously adider! tn
L1570 and T
the «ln, heles const s 3 i
200, 1 &y, gnd HT .52 pacts added enatin
rate »f 30 1./hr.  The »mpn. of the matcria
tioa vessel and it heing removed were the sa

Jehn H. Dittzar

mitrile (INT) 0.3 part
of 11X 0.25 in 1 630 «
the: soin. cormpa. of
)) G4 parts. T

Rer=o7ai of warer from srganic chemicals. Robert C

5764 Vol. 57

Binning, Joscph F. Jennings, and Eugene C. Maurtin (w
Standard Oil Co. (indiana)). U.S. 3,035,000, May 15,
1962, Appl. June 18, 1057; 6 pp.  Wuter can be cffectively
removed fromn a water-org. chein. mixt. by using a periea-
tion metnbrane of liydealyzed Eol\- ylacetate) in which
least 989, of the Ac groups LAVE been rainoved by liydrolysis,
This membrane is very stable toward water, and its stability
may be further improved by curing it at >I00 in rhe
absence of Q. The mewubraue may also be userd over long
periods of time without losing any of its selectivity. Fur
example, when using a pew hydrolvzed poly(vinyl acetate)
membrane, the initial penineate contained 93% water, and
after 2600 hrs. of continuocus use, the permeate contained
91.59, water. This method may be used to remove water
from compds. contg. one or more atorns of O, S, halogen, N,
or P. It is esp. applicable to ag. solns. of EtOH aud iso-
PrOH, dioxace, pyridine, sec-BuOH, and acryloaitsile,
Carolyn M. Miller

Syathesis of hij
au upu, 2
rest, Romania)

pris, oCaT
Vysokomolehul. Soeds,

n.

polymners with a high degree of crystallinity.

57.

. Kagaku Zasshi 62, 1127-9(1939).

“as the solx. of the polymer in the soln. was increased.

. Alex-
Chem., Bucha-
, 615-1¥1962).
Tte use of kelones with smaller mol. wt. (acelone or Me-
COELt) as solvents for the polymerization qf vinyl acetate,
in contradistinction to the use of aliphatic and aromatic
hydrocarbons, ales., and esters, results in the fo_rmanon of
% E—\L::ghlyluyst.
i ined by hydrolysis of this polymer.
poly(viny! alc.) was obtain y hy y: is polyme
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1962,

Kivokazu Imwi (Kurasiukt Kayon

o } al. 137
The degree of polymeri-
zativa P; of poly{viayl alc.), obtained from polyivinyl ace-
tate) polymenzed in bulk at 45°, has 1 max. value related to

the conversion. This phienomenon is not attributed to Uie
‘‘gel effect’” but to some immpurities in the monotner. The
differences between Py mae. and P/, the value extrapolated
to U conversion, depend on P4 or monowmer purity, and the
differerice decreases with increasing monower purity. The
values at 60° are smaller than those at 45°. The discrep-
ancy between the degree of polymerization of poly(vinyl
acetate) and poly{vinyl alc.), which is estd. by extrapolation
to O conversion, i3 caused by inaccuracy in the equation
used in the estn. of the degree of polymcrization from
viscosity. ca

. 0 curada  and  Yoshito Ikada
. R — Bull. Inust. Chem. Res., Kyolo Uniz. 40,
1~15(1962)(in English). When 10 wt. % polv!vin*'l ace-
tate) (1) was subjected to v radiation in variof¥org. solvents,

cross-linking occurred in MeOH and benzene, but in many
other solvents. such as dioxane, toluene, acetone, AcOH,
EtOAc, .and CHCl,;, degradation occurred predominantly.
As the solvent became poorer, cross-linking was promoted at
fow concns. but was retarded at high conens. The optimum
concn. for cross-linking in MeOH was about 209, at which
coucn . degradztion hardly occurred.  When I was irradiated
in MeOH-org. solvent mixts. including EtOH, hexane,
xylene, and CCL, the rate of cross-linking was more retarded
How-
ever, in MeOH-I{:0 mixt., no correlation was observed be-
tween the radiztion-induced change and the soly., but the
rate of cross-Goking ncreased regularly with increasing
H-O content in the mixts., which might jndicate that H.O is
a very effective solvent for cross-linking. The radiation-
induced change was very slight during irradiation at —30°,
while rather large at 70°.  The min. dose needed for gelation
in 10 C.H, soln. was inversely proportional to the degree
of polytnerization. The d. of the cross-linked units was in
proportion to radiation dose, and cross-links were {ormed
notonly from the main-—chain radicals (not end radicals). but
alsy from the side-chain radicals. JI. Poly(vinyl methyl
ether). [bid. 16-24. Poly(vinyl Me ether) was degraded
more easily when irradiated in dil., air-free, org. solvent
solns. including 3{eOH, acetone, EtOAc, and dioxane, resp.,
as solvent (except CSs), the conen. of which was 0.3 and 3.0
wt. . At higher concns. (20~30 wt. %). cross-linking
procerded more readily in the solvents of lower viscosity.
In CS:, gel was formed even at the concts. <1 wt. &, and
the crit. concn. for gel formation was nearly equal to that for
aq. solns.  The crit. concn. in the case of polystyrene was
about 0.15 wt. ¢ in CS;.  The role of the solvent under ir-
radiatin in soin. has been discussed in some detail on the
busis of the observed resuits. The mecbanism of radiation-
induced reactions could he satisfactorily explained in terms
of the formation or deactivation of macroradicals by solvent
radicals and the change in the rate of coupling or cage-re-

14000

Wneﬁronf qnlﬂ tioyl alcoholoflms. Walter M. Budde,
Jr. Yo ¢ er Daniels-Shidtund Co.). 0.3 3,043,717, July
10, 1962, .Appl. Nov. 17, 19538; Poly{vinyI ale.)
films which are chem. and intermoleculariy boaded by means
of an acid anhydride of pH 2-5 in water with an epoxidized
fatty acid ester or fatty oil ester having an [ value of at least
90, preferably those derived from uasatd. giy
obtained from animal, vegetable, and marine oi's.
radicals of which contain 12-25 C atoms, are res
moisture and therefore suitable for wrapping and packaging
goods, The fatty acids used are epoxidized by any of the
kaown epoxidn. techniques. The 2cid unhvdride may be
used preferably together with an acid 25 descrided earlier
(U.S. 2,993,920, CA S5, 279534). The fatty acid ester is
mixed with the anhydride-acid soln. in a solvent in which the
resctant componeats are mutually soi. and which do aot
react with the other components of tae svstem. Additives,
such-as pigments, fungicides, or bactercides, roay be added.
This soln. is fixed on the paly({vinvl aic.) film oy means of
curing at 150~-300°F. Thus, an epoxidized i
jug 6.3% oxirane O was mixed with 3,4.3
3,6-¢ndo-methylene-1,2,3,6-tetrahvdroptthali
and dissolved in Cellosolve acetate. Tk
stored indefinitely in a deep frecze.  For eva

vation, 1.53-mil
drawdowns were prepd. on com. poly! winy! alc.) &lm of 3-mil
thickness and cured for 20) wmin. at 2W*F. The futty acid

ester-anhydride soln. also adhered to giass. Hess



Pol v‘m 1 1:-(1te) powder, B’\rhsche Aniit
FalPTg Tael, Alfred Mu,
helin Itcﬂn.rt) Belg 611,799, Jau, 13, 1492, Ap
20, 1061; 3 pp. A iree-flowing product was iz
polymeriml.ion of vinyl acetate (I) in aq. suspeo
of the uq. reaction mediwm, and immediate deby
the polymer thoroughly stirred until the F.O coun
<1%. Drying was dore in a fuidized bed. T2 proce-
.dur¢ was also suitable for the manuf. of powd. coputymers
contg. at least 80% by wt.-I. For example, 2u kz./hr.
fresh polymer beads eontg. 15% H:.O was introduced and
1300 cu.m. air at 25-60° was insufflated into a cylindrica}
drier, the lower part being conical and fitted with 2 per-
forated plate. After 42 hrs., the product was evacuated
through a sicve (4 mm.) where ouly 1% polymer was re-
tained. The polymer cootg. 0.4% H.O remaincd “*fuid’"
after scveral months storage at room tem,

L. “uputlﬁlcman.

(vin’ . James A. Snelgrove (to Shawinigan
Resuts . Brt. 900,571, July 11, 1982; U.S. Appl.
Aug. 27, 1937 4 pp. ngh-mol. wt. poly (vm)l ale.) ?I)

is prcpd havmg an increased softening poiot and a high
resistance to heat discoloration. Thus, 100 g. of distd.
CH,: CHOAC is scaled in an evacuated tube and expnsed to
225,000 r.e. p ol a-radiation (Co® source) for 47 min. at
0°. A 25% conversion to poly(vinyl acetate) (II) is ob-
tained. i has a viscosity of 235 cp. in CiIf, at a conea. of
86 g./1. Ilisdissolved in EtOH and hydrolyzed with NaOH

by conventional procedures. The av, degree of polyvneriza-.

tion of the resulting I is approx. 4700, substantixlly equal
to that of the II. M. L. Kovacie
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Hydrolys| 0’ ..
o ryan and T. O. Zaprosyan (K. Marx Polyteeh.
Inst., Erevan). Zhur. Priklod. Khim. 34, 18981900

(1961).—Heating (24 .hrs.) 43 g. poly(vinyl acetate) resin
with 150 mi. MeOH and 1.0 g, De-SO, at 63 = 0.1° and
analyziug the products every br. showed that the rate of
hydrolysis decrcased as the process continued. Hydrolysis
was complete in 24 hrs. ) L. Bencowitz

Distribution of alcoholized pol

AR~

0Z0
Kobunshi Kagaku

. Sasakazu
urashiki Rayon Co., Okayama).

¥ ¥
18, 169-74(1961).—To det. the Ac distribution of partialty

alcoholized poly(viny] acetatc), fractionation was carried
out for the polymer contg. ~10 mole %, residual acetate
groups. Various fractionation methods were applied, suc-
cessive pptn. method, extn.-fractionation method, and
Spencer’s method (CA 42, 92434d).
and Spencer’s fractionation were carried out by using H.O
as the solvent, and PrOH as the precipitant. Fuchs extn.
fractionation was carrivd out by using the mixt. of H-O and
PrOH as the extg. solvent and Al foil as the carrier of the
polymer. The results obtained by these 3 methods give
satisfactory agreement within the exptl. error and indicate
the cxistance of some heterngenvity with respect to the de-
gree of alcohiolysis i the partially alcoholized polv(vinyl
acetate). Eiichi Wada

, 1590

Poly(vinyl alcohol). Kurashild Rayon Co., Ltd. (by
T Sugio Kominami, Seigo Fukuda, a2nd
Improved
method for producing poly(vinyl alc.) by the sapoa. of a
MeOH-poly(vinyl acetate) soln. with an aq. NaOH is
claimed. An aq. NaOH soln. and a MeOH sola. of poly-
(viny! acetate) are introduced coantinuously into the sapoan.
The viscous MeOH soin. flows down forming a cy-
lindrical, thin fln which shriaks into a rotary disk located
The 2q. soln. is sprayed
onto the flm of the McOH sola. causing a partial sapon.
The mixt. is then sapouified completely on the rotary disc
and scattered to the wall, along which flows a waste, saponitied

1)
Kikuji Urakami). Japan. $762(’60), July 25.

app.

at the center of tlie sapoa. app.

liquid. Agitation prevents the agglomeratioa of the prod-
uet. Toshio Fukazawa
1609 i .
Pols mapyfactur saomﬁcanon

{vinyl alcohol

‘br.at30°. :
.each soln. is treated with 10 ml.

The pptn. fractionation ,

of

206

Kurshiki

Cleavx vinyl alcohbol).
a; o - LDV STan M and Shoichi Mat-
suneto).  japsm. 16,039(°60).  Appl. July 11, 1938. In

the cleavage reaction of oxidized 'poly(yin)-l ale.) (1) with
alkali, it is previously treated with acid. Thus, .1% aq.
soln. of I (0.112 mole G of CO group in the main chain
without terminal graup) with av. mol. wi. 1590 is treated
with HCI to pH 6.0, 4.4, 3.2, 1.8, and 1.5, resp., and kept 1
Thes it is neutralized with alkali and 350 ml. of
5N NaOH and heated 1
The cleaved I is pptd. with acetone and washed
with MeOH. The mol. wts. of the product of eagh_pH
treatment caled. from the viscosity detn. are 9‘%0 §_Sa, 786,
645. and 603, resp. K. Kitsuta

Modified poly(viny} alcohol). Farbwerke Howchst A.~G.
(Ly Rarl Heinz oligang Zimnermann),  Ger.

1,094,457, (CL.39¢). Appl. Junc 27, {959, Addn. to Ger.

or. at 100°.

1962 3657
1,081,229 (C:l 55, 270835.. Mudified poly(vinyl ales.) are
prepd. contg. polyalkylene gives! units and org. hydrophobic
radicals, such us poly (vinyl acetater radicals, in snch propor-
tions thut the no. of poly(vinyl ule.) upits ubtained on sapon.
of the graft vinyl ester polyiners or cupolyiners in the macro-
mol. is <30% by wt. The sapon. was done in MeOH
contg. a catalytic amt. uf NoOH or KOH, possibly in an
ipert uim. The resulting polyivinyl ale.) was sol. in cold
H,0 and used as, e.g., suriace-aciive agent, e.g. as a pro-
tection colluid for suspension polymenzation or as raw
material for the manuf. of detergents; or for the manuf. of
flexible F.O-sol. trauspareat sheets; or in the teslile and
cosmetic industry. Fur example, a solu. of 100 g. graft
polywner prepd. from 50 g. viay] acetate, 49 g. oxyethylated
polypropyiene oxide (mol. wt. 30:30, OH no. 23, oxvethylene
content 70%), and Bz.O: 1 in MeOH 180 was mixed with
H:0 2.8 and 5% aq. 12 g. solz. in McOH, stirred for 3 hrs.
at 30°, and coaled at room temp. to yield a gel into which
steam was blown. After dizin. of MeOH and AcO>Mle,.
evapn. of the remaiving aq. swin., and drying at 40°,
product contg. 27.3% by wt. vl alc. groups was ob-
tained. Polyethylene glyenl derivs., 1 or both terminal OH
groups of which were etherided, esterified, or substituted by
| mono- or polyfunctional amine or amide, and also the prod-
ucts of reaction with mono- or polsisocyanates, were used as
vaw materials, L. Wilputte-Steinert

1) urasniki ayon -, d.
o,x . TPol. Apr. 27, 1959; J::u;rdm:‘.J Asgrﬁofoé( LQOSS,
Improved l?‘:‘e’;((‘}’l")yl 0 5 by w. i MeOH was mixed  Hydrolysis of poly(vinyl acetate}. John E. Bristol (1o E.
o N4OH saln. ia a ratio of 1:0.19 and the mixt. gowed I. e e T U5, 2,995 548. Appl.
with Na - 111 1./hr. into a reactor. Thel Dct. 8, 1957. Heating 15 g. pols(vinv acetate) beads, 9 g.

in & continuous process at
was drawn from

through 2 roilers. onald J. Balesh

2586

Ger. 1,110,417 (Cl. 39%). App!l. July 25, 1957.

siderably their emulsifying capability.
and 6 hrs, at 90°.

Shakinga 15,
staading, is stable for 4

type are stable for about 1 min. Maurice L. Zweigle

the vessel at {8 cmR/mm and passed

Known
emulsifers are prepd. in such 2 munner as to improve con-
Thus, 2 mixt. of
100 cc. alipbatic bydrocarbon (b.p. 19()—250"_), 735 cc. '\—m!'l
acetate, a.n‘::{ 0.5 g. dizcetyl peroxide is lreated 4 brs. at 50-3°
The resulting polymer is worked up,
then converted to poly(vinyl ale.) (I) by, treating with Na-
OH in a solvent composed of t part C.Hy/3 parts EtOH.
soln. of I in water gives an emulsion which, on
hrs. Conventional emulsions of this

f an 86, aq. soln. of SOz, 1.6 g. of a 10%, sola. of dodecyl-
Yenzenesulfonie acid, and 26 g. H:O for 2 hrs. at 140° gave
% hydrolysis to poly(vinyl alc.) without discoloration.
J.T. Barr

Linear golx‘vinﬂ ncemteE. Air Reduction Co., Inc.
Brl: o1k, Appl. July 29, 1950; U.S. Aug. 14, 1959.
Vinyl acetate () is polymerized with trialkyl Al or dialky!
Al hydride. Temps. down to —380° increase the amt. of

3658

cryst. product. The polymerization rate is inereu~ed by the
use of tetrahydrofuran as solvent. The crystallinity is also
increased by certain pptg. solvents, e.g: hexane. Thus,
a mixt. of I 15 and hexane 10 ml. was placed in a vessel
which was flushed with N and sealed. A soln. (0.5 ml.) of
509 by vol. Al(iso-Bu); in heptane was injected a2nd the
mixt. was held at — 15° for 3 days. It was then poured into
700 ml. hexane contg. 5 ml. MeOH. A polymer product
(2,5 g.) was obtained, an 18.5% conversion.
K. J. Durant
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A Saponification of mixed pol

. eV, an .
Oct. 8, 1061, Appl. Jan. 9, 1981,

1 estery. S, N. Ushukov,
eva— U.S.S.R. 141,302,
NH.CH,CH,OH, 3 the

15683

Poly(vinyl alcoho] Tesi Y e
|;h323‘l;" yran i Watert l.TObn O. Haw-
13,023,199, Fen, 27 3. Steel Corp.). T8,

ST e
» 1962, Appl. June 8, 1959,

theoretical amt., is used .
epratical “g;l’ By lB,a:'_}.he sapong. ageat. From n‘.(i:)xdl]g;g" gf‘fzé?b-blphcm idicarboxaldehyde or jts dm‘:b%l-‘ftl 3
xy-3F-dibenz{c, : -
poly!vinyl ale.) ((: elazepine (1) and HCL 0.5 are added {o

LlPolymeﬁznlion of vinyl formate. Kurashiki Rayon Co.,i
& BAT. B8S.023, D e"c:""?'. = ._Tm'l; Japan Appl. Sept. 3,
;95@). A low percentage of vinyl acetate prtvpt?\u ge?at.ion

uring the polymerization of viayl formate at 30° or below.

1962 11817

1
The suponc. copolymer gives a highly cryst. FS‘;’Vi“X‘
alc.) (I). Thus, vinyl formate 100 contg. 2.5 wi. %, viny
ate was mixed with E,B 0,275 and BzOy 0.658 part
by wt. P ywerization under N for 17 hrs. at 0° gave
44.25 conversion. The degree of swelling (wt. % H.0
absorbed pased om dry polymer) of the I thus prepd was
1.09, 2s compared with 0.94 for I {rom poly(vinyl forroate)
made in tl.e absence of vinyl acetate. R. C. Kollman
Antistadc poly(viny! chioride). BTR Industries Ltd.
(formerly British Tire & Rubber Co., Ltd.). and Richard
Tudor. Brit. 889,022, Feb. 7, 1962, Appl. Aug. 22, 19567.,
The pla. dc (s made resistant to accumulation of static
charges by incorporation of 2-5% of a cationic swfactant,
e.g. a quartercary ammonium salt, Estax 38, AL 5, Catafor
09, Querton 1§ ES 100, S.D.B.S., or a nonionic surfactant,
e.g. polyethyleme glycol 200. The product is useful -for
mige conveyor belts, footwear for hospital use, and other
uses in whica accamulation of static electricity may resuft
in 8 fire hazard. K. Y. Durant

Poly(vinyl acetate)-glue com sitiong. Morria Bresleaf
-uu-ﬁmmm!o‘ﬁ_d?ﬂfc@). U.8. 3,011,
985, Dec. 5, 1961, App!. Jan. 22, 1957. Mixts, of poly-
(vinyl scetate) (I) emulsions and glue ‘splns. for n:]provcd
adhésive compns. have poor compatibility. This is ovc(r_’-
come by emulsion polymerization in the presence of 5-20%
glue. For example, vinyl acetate 540, glue 50, Triton X-100
4.8, and H.O 200 < by wt. were emulsified. l;l:O 2008
and NaHCO, (5% soln.) 8 were heated to 80-5° and do~
decyl mercaptan 2.2 and K504 18 parts by wt. were added.
‘The emulsion was run into the rezctor ui 3 stages, K250y
12 and 5% NaHCO,; 12 parts being added at the end gl the
Ist and 2nd stages, The temp. was increased to €0° and
held for 0.6 hr. The pH was kept at 4-5. The e.sulsion

i ith addnl. glue up to */z of L. )
is compatible wi nl. gh P z S. Guggenheimer

Prevention of de

- . oichiro
tsuka, Yoshize Ono, sad Fumio Mmda{. _{apm.
16,446('61), Sept. 15, Appl. Nov. 13, 1959. To a mixt. ol
wvinyl acetate 85, MeOH 35, and 2,2’-ezodiisobutyronitrile
0.1, oxalic acid 0.05 part is added. The mixt. is poly-
merized at 65°, and undl the extent of pylymerization is
80%. Then the soln. is poured into hot HyO. The pptd.
poly(vinyl acetate) is dried, dissolved in MeOH, sapond.
with NaOH, washed with M¢OH, and dried to give poly-
(vinyl alc.) of 1540 polymerization degree; if oxalic acid
i3 not used, the polymerization degree is 1250. AcOH may
be used instead of oxalic acid. Hiroshi Kataoka

Pol# vi.nil nl:ghol), Rudolf Novak. Czech. 95,236,
MIy 15, B rom a paly(vinyl acetate) with I nu. 0.03,
100'g. 40%% MeOH soln. of 350 poises was prepd. (the MeOH
contained ~0.02% aldehyde and 0.4% H:0). The
soln. was agitated at 5000 r.p.m. for 1 min. and treated with
1.8 g. ale. NaOH (0.135 g. NaOH in MeOH). After ao-
other 3 min., the mixt. was poured out, and the product
solidified in 1 min. The title compd. formed after dissolv-
ing in HaO to 109, soln., and, after removing the rest of the
solvent, a clear soin. was produced suitable for optical ma:
terials, e.g. for the prepn. of poly(vinyl butyral).
V. Kratochvilova

ot diber

coma i G 55, 16331c) was dissoived in 6.

33 g oty mied with 1 part H.0. Then 12.5

st cast ona shecs of Seme rey20cd: A i of this
‘P.or the b.p.  An h

cold water and Zissolvedunéfgﬁgng{m T Dy 422
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4260
Structure_of W E. [. Barg aad
NETteva. . Doklan ad. Navk S.5.5.R. 92, 1¢

(1933).—Examn. of the rate of deforn const, luad
at various temps. of specimens of polyvin I, formu-
Jated with 109, giyccrol, polyvinyl acctate, polyvinyl buty-
ral, polystyrene, and pure [ indicates that the mech, be-
havior of I can be cxplained most simply ou the assumption
that in I, along with the fundumentally ammorphous struc-
turc, there e.ist small areas of cryst. phase, m. 110-307,
that depend on temp. and the tamnporal conditions of stretch-
ing force. I obtained by acidic and alk. hydrolysis of poly-
vinyl acetate was also examd. After an initial straight-
line relation between rate of deformation aud emp., there
occurs at about 60° (7, for this polymer) a zigzag curve
which indicates alternating acceleration and retardation
of streteh, and ouly at 100-20° does the curve become #gain
substantially straight and very steep.  In relaxation of de-
formation I differs from amorplious polytaers in that it has
residual deformation of ncarly 60%, whereas the amorphous
polymers had zero residu: ' deformation.  This residue re-
mained even after heating to 150-G0°, i.c. near destruc-
G. M. Kosolapoff

4882
Polginxl alcoho], Masataka Amagasa and Hiroyuk,
M afa (to Nippon Syuthetic Chemical Industries Cg.)-
Japan. 1893(*S3), Apr. 30. Polyvinyl acetate in 3 ot
A& OO i wutckve is tréated—withr NHyat a Tow terhp.
and heated for 6 hs—at 160" —7, & tn
i

Hegy:,

m—
K. Kitsuta |

lc-

High-viscosily Harok! W. Bryant and
I Frihwaite (to L. [ du Pont de Nentours & Co.).

WA I
U.S. 2,668,809, Feb. 9, 1954, High-viscositypotyvimylales;

for pape 2 hesives are prepd. by polymerizing
vinyl ncetata $55- with 0.01-10.0% of.a terminally unsatd:
P PR a1, O 1) e
s g dsiined o malLl VY, 15 Yy rboinion
YT A TE OO —_—e BH0 O
R & o gy ol O L2 B Ok
1% v oo 5 e 2 toHN AT TSSOt nemsttieurpi PR T
concn. okl el g . o

PR e

TR .
Lk § oy e ARt etk e

L PRI

tigi N 4
2 G lliod Ee et
with NaOMe. A 4% aq. soln. of the product had a viscosity
of 20,000 centipoises at 20°. R. G. Shepherd, Tr.

6202 L
leghol. Ticetor A. Dien (Univ.
s T 7. Polymer Sei. 12, A17-35(1051).—rom
ag. solns. of cride polyvinyl ale. 10 fractions were prepd.
by acetone pptn. at 25°,  The acetyl no. of the last § frac-
tions was approx. 14 X 10~* equiv./g. compared with 33.5
% 107 equiv./g. for the unfractionated sample. Fractions
3, 7, and 10 were studied in detuil, ¢ 3. by measurements qf
intrinsic viscositics [y] at 0-50 or 75°.in water, 10%. di-
oxane, and 339, dinxanc, sedimcentation consts: So at infinite
difn. and 20°, Brownian coefis. D. and Da., osmotic-
pressure measurcruents (from fraction 3 oanly) at 25°, an

OB

Li

light scattering at a temp. of 20° and angles of 457, 90°,
and 135°. Mol.-wt. data by the various metliods are tab-
' 6203

“ ulated and their relation to theories of Flory,
of Dialer discussed. Oscar

48 1954

7929

hr_:glcd by heating to the second order transition temp. of
85 J. W. Westwater

by hept- and

Acetalization of polyvinyl alcohol
hydus 4 it i
niv % J. Chem, Soc. Japan, Ind. Chem. Sect. 7746
(1952).—Polyvinyl ale. was treated with aldehydes of Ci~Cy
in the presence of HCl. The degree of acctalization increased
with the munber of C atoms of the aldehyde; e.g., in
aq. meditun heptaldehyde gave 63.6 mole-%, and octalde-
byde G4.0 mole-%. The same trend existed when the”
solvent was, dioxane, CyHs, dichlorocthane, and EtCL
The solubilities of the products in various solvents were
qualitatively detd. Katsuya Inouye
Acetalization _of polyvinyl alcohol b 1 Seiza b
OlezvmuiTa, Takumiko ﬁoéoya.ma, an o Uno (Kyoto
Univ.). J. Chem. Soc. Japan, Ind. Chem. Sect. 55, 776-8
(1_052)‘-—Thc reaction of polyvinyl ale. (PVA) and glyoxal
with HCI catalyst in aq. mediums is considerably slow in
corparison with those of PVA aud aldchydes previously
reported (cf. preceding abstr.). The structural bridge-
formation in the produced products is presumed from the
calcns. of the degree of acetalization. The usc of a mixt.
of CH:O and glyoxal in treatment with fibrous PVA makes g
mechanically strong acetalized products. The viscosity
of aq. solns. of glyoxal-treated PVA is described.
Katsuya Inouye

7932

Tsuncji Teramoto and Michitoshi
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Kifabatake (1o Suowa Synthetic Chemical Industries Ca,).

Japan., 3401('53)y--July. 224 sola. 100 parts of CEfz:-
CIgOI\c and 0.1 part Bz;0: was polymerized for L hr. at 70°
and 40 parts KeU3Me contg. 0.2 part Bz:O: was added drop-
wise in 30 min, . The mixt. was heated for 25 hes. with stir-
ring, 260 pacts MeOH wisaddad, 2 parts Nl gas was passed
irr, and_the soln. was heated for 30 min. at 49°. Tl soln.
was sapand. at 40° with McOH . contg. 6 parts NaOH to
obtain.a pure white polyvinytale. (I). NH, has vo cffeet on
the degree of polymerization, sapon., and yield of L. The
above reaction without NH, gives brown or yellow colora-
tiog of I, and the mixt. shows a temdency to foam due to
heat of reaction. K. Kitsuta
- Saponification -of _polx ion. Masxao
3 S Gramrr ~Tppon S;athetic Chemical Industries Co,).
Japan. 3691(’53), Aug. 3. A soln. of 25% polyvinyl ace-
tate in 100 parts dry MeOH at 50° is'treated with an equir.
of Ca(Oti): portionwise, and heated for 50 mnr to give
12.5 parts polyvinyl alc. contg. 0.1 mole % of Ac group.
K. Kitsuta

8255

ndusteics Co,
PETne

(1& Synlhelic Chemiea

5384{’52), Dec. 17. A (TN

vinyl acels % svinyl ale . aue )% water is

witli-150 g. water and 7.6 McOII, 21.5 g. Ca(OT
e it sapott s

portionwise; ang-ti et Yo Eive p
afe. with 96.2% sapon.
?eﬂryl formate from methyl alcohol and carbon monoxide.
Takuys Hatano. Japan. 4569('52), Nov. 6. Through 500
nl. MeOIT contg. 2 g. NaOH CO is passed| | hr. at 100 atm.
y means of circulating pump No. 1 (I) nidl a compressor
(ID) at the rate of 25 1./hr., then through a circulating pump
No. 2, 2 atm. pressure at the rate of 100 1./hr., to collect
HCO:Me in & 1der, icr at the rate of 300 g./Mr. The
1eCH consu in che reaction vessel is replaced with
resh MeOH, the circuit is shifted to I and IT, and the CO

of Kulfa, and ' is circulated at 100 atm. This mecthod prevents the de-
T. Qum_\bj .,

compu. of the HCO,Me formed into MeOH and CO.

Theoretical tion of the elasticity of pla:

K. Kitsuta
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purity of mononier, (2) polymerization tesmp.. {5 concu, of prone to uptake of O from the a:
catalyst, and (4) conen. of monomer.  The recults were dlin- of cyclic peroxides.

gramatically given, and a1 brief discirecion, especiully on the
relation between the degrec of polymerizition and vield of
polvmer, was preseuted. Kasud 1 iouve

Viscosity properties of polyvinvl alcohol prepared by acid
BapaMMTIION. X1, Influence ot tire purity of vmyi ace-
tare—"XTiakazu Matsumoto (Kurashiki Rayon Co., Kura-
shiki). Chem. High Polymers (Japan) 10, 14-15(1953);
cf. C.A. 47, /R17a.—The viscosity propertiesof tiwo samples
of polyvinyl alc., prepd. by acid (1) and alkali (I1) sapon
of the polymerization product of thorouglily purified vinyl
acetate, were found to be the same. The intrinsic viscosity
of I is greater than that of IX, and the concn, increment of
viscosity of I is smaller than that of II when vinyl acetate
(starting material) contains more than 0.5% acetaldehyde
or more than 0.05% crotonaldehyde. T. Katsurai

Emulsion polymerization of methyl acrylate. IIl. Emul.
sifiers and stability ol emulsion. Shigenari Suzuki and
Hiroo Ito (Toa Gosei Chem. Ind. Co. Ltd., Nagova). J.
Chem. Sac. Japan, Ind. Chem. Sect. 56, 244-6(1953); cf.
C.A. 48, 7338¢g.—The stability of polymecthyl acrylate resin
during the course of 4 hrs. of polymerizution at 65° was
deta:-for virious cases of addn. of eriulsifiers, The mixed
emulsifiers of (1) nonionic and anionic defergents, (2) non-
ionie detergent and alkyl naphthaleacsnlfnnate, and (3)
nonjunic and caiionic detergents were ndded nt 0.5-12% of
the umt. of monomer, and the appropriate admixing ratios
of cinulsifiers for each amt. of total emulsifier for monomer
were suggested by several diagramas. Katsuya Inouye

Solution polymerization of acrylic esters. Shigenari
Suzuni, Hidemaro Tatemichi, and Hirov Ito (Toa Gosei
Chem. Ind. Co. Ltd., Nagova). J. Chem. Soc. Japan,
Ind. Chem. Scet. 56, 24A-8(1953).—The monomer purified
by repeated distus. (b. 80 & 0.3°) was polyncrized in tolu-
ene al H1-5)7 nuder the presence of henzoyl peroxide of
0.05-0.2*% for the amt. of monomer. The yicld and poly-
merization degree were examd. for various factors: (1)

11294

Vinylacetate. 1II. Preparation_of polysinjl alcohol b
sodium_or_sodi B

4
Soc, Japan, I
47, 12576) —Tem

> 3 . ® T. Katsurai
Desulfurization of heptane solutions by means of nitrogen
dioxide-sulfusic acid mixtures. J. R. Meadow and R. H.
Graves (Univ, of Kentucky, Louisville).  Ind. Eng. Chem.
45. 2113-17(1953); of. C.A. 44, 11074a.—Solns. in pure u-
C:He of mercaptan (1), sulfile (L), disulfide (IL), or thio-
phcue (1V), having 0.49-0.86% S by the lamp method,
were shaken at 20° with various smts. (2-11 vol.-%) of
treating agents prepd. by dixsolving 1-20 wt.-% NO: (V)

12454

S. N. Ushakor,IR. K)
T ¥ Tsubma (Leningrad Technol, Inst.).
Tseledovaniya v Oblasti Vysokantolckul. _Socdxnmd, Doll'\gag
6-ol Konf. Vysokomolekul. Sordincniyant, A._ g a d
. 5.5.5.R." 1949, 182-92.—Dehydration of polyvinyl alc. z‘
80-140° was examd, under the influence of various ugenui
the greatest loss of H:O occurs with treatment .by mu:]ls o
H-SO, of specimens of the alc. prepd. by lhe_aud hydrol ysu‘
method. Specimens of potyvinyl ale. which show total
absence of acidity are not subject to de:xydrauou. Treat-
ment of the alc. with alkalies at £0-140° also lcads to comy
siderable dehydration. The dehydration produces sout:o
unsatn. and cyclic ether structures, the former accounting
for some 11-i3 mole %. The dehydration products are

penyaration ot

12455

tm. with apparent formation
G. M. Kosolavofl___
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Preparation of acetal resins.
tyralization of polyvinzl alcoh

saka, Japan). Rept.Osaka
No. 12, 95-102(1948) .—DBu-
1acetate resin ina HCI-H,0 system into
a sol, (in a 3:3 mist. of EtOI{ and C¢He) resin with PrCHO

proceeded very rapidly with a dil. soln. and dil. HCI at-

room or lower temp., provided PrCHO added antounted
to 1.2-1.4 tines the theoretical value, but acetalization
with McCHO required a more coned. I{Cl, higher temp.,
and above 1.4 tunes the thcoretical amt. of paraldchyde,
and procceded more slowly. The resin sofm. was butyral-
ized O0-70 and acetulized above 63%%; addn. of MeOIX
to the JICI-11,0 system «lizhtly. incrcased these valnes.
For the detn, of aldehyde in acetal resins Ripper’s method
was simpfified. V. [mproved DHutyralization of polyvinyl
aleohol and mixed solvents of acetalized and butyralized
resins. Jbid, 103-11.—Transparcacy of butyralized resins
as slightly improved by prepg. at slightly Bigher temp. or
adding a small amt. of dibutyl phibalate or tritolyl phos-
bhate to the original systein, but filtering, the acctate resin
ola. after dilit. was the best way to remove the minute
articles. Various riixed solvents of 2- and 3-coinponent

ystems for the butyralized resins and those of the Z2—compo-

nent system for the acctalized resing were-plotted on tri-
aogularcoOrdinates, VI. Polyvinylalcoholformedby var-
ous hydrolytic methods with Iy é Gchlonc_acid Eiiél ﬁn
A . 112-24.~—Dolyviuyl alc.

S . perotytic

R enl s i Ry et dn s TR ortvichoae
JITIRETV L ind 18 %{‘m&:’blbnmﬁou, ;0
alassaptierrr T TNTITPTO P TERTO®ots.  J. G Yoshioka -
Melamine-formaldehyde resios. 1. “The condensation
and the properties of resins formed. Chojiro-Kitagawa
(Osaka Muaicipal Inst. Ind. Research, Osaka, Japan).
Report Osaka Mumscipal Inst. Ind. Rescarch No. 12, 1-3
(149) .—Purificd melamine, m. 352°, was condensed with
3 and 6 mols. HCHO through the H.O-sol.-EtOH-insol.,
H;0-bot-EtOH-sol., and H:O-insol.-EtOH-sol. stages to
H;0-EtOH-insol. resins M3F and M6F, resp. M3F jellified
faster in less acid medium than MGF and after molding was
harder and more resistant to chemicals but weaker in mech.
strength. II. Methylolization. Ibid. 4-6,—~The meth-
ylolization, the 1st step in the condensatjon, isa first-order
regction aad, as detd. by the reaction velocity by titration
with KCN, occurs best at 60~80° in a neutral or sfightly
alk: medium. . Methylenization. J1bid. 7-9.—The
2nd step, methylenization, is a second-order reaction and,
as detd. by the consumption of HCHO, oceurs best at 60—~
90° in a ncutral or acid medium (markedly accelerated in
the latter). IV. Viscosity of the alcohol-soluble con-
deasation product. Jiid. 10-12.—The viscosity of the
EtOH-sol. melamine resins ia dioxane was detd. and found
proportional to the concn. up to 209 in M3F and 30% in
MGF. Since the usual viscosity formulas applied, the mol.
of the solute seems spherical. From the temp. effect
M6F mols. are less firmly linked than M3F mols, V.
Degree of mixing with water. Jbid. 13-14.—From the
:hunge of degree of mixing with H;O during the condensa-
.joa the velocity of resiniication wasde'1. VI, Velocity
¢ formation of water-insoluble compounds. - Ibid. 15-17.
—From 70 to 90° the velocity of formation of H,O-insol.
suhbstances was detd., and they were analyzed for N and
HCHO. In 4 brs. at 70° N increased 1.30 in M3F and
7.13% in MGF, but HCHO decrzased 1.20 in MIF and
C.Bu% in MOF. Hence in M3F methylenization séems

to be the main reaction and in MBF other resictions ‘seem
to accur. N 1.~ Voshioka
4733

Occurrence of head-fo-head Z ; 3
olyy) P ory and F. cutoer
oodyear Tire bber Co., Akron, O.). J. Polymer
Sci. 8, 267-8(1930); of. C.A. 43, 8240f —Cor. values for
the mol. wts. of degraded polymers are about 6.5% higher
than those Jpreviously reported. The relation between
the polymerization temp. and A, the mole fraction of 1,2-.
glycol units, becomes log 4 = —1.00 — (%‘).
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4923

R.Mmi_mhnb Bdward Tavix_(to Shawinifin
Vic3||1§l Corp&).__lili - 2,499,024, AMarT7, 1930. I -
sCosity potyviny H the tial *
1cOH-CiHy-seba( 0 polyvingl aceife, o E b A
“Ofte groupas. Raymond B. Seymour
Dfr!_:lgrome!hyl sulfenyl chioride. Sylvan R. Wood,
(to Cities Secrvice Qil Co.). U.S. 2,434,001, Oct. 11
1049 Pure trithiane, m. 215°, with Cl forms, in a highly
exothermic reaction, CLCHSCL (1), yellowish red fuming
liquid, dy 1.6143, n% 1.5428, sp. refractivity 0.1947,
One of the Cl atoms attached to C und the Cl attached to_
S are active. The structure of I corresponds to the non-
ucndxc,_uoumcrcaplau properties. I forms addn. prod-
ucts with olefins. Cyelohexcne forms with I a dark ojl
product with combined Cl and & _ SO S5 1 F
Dr. ton of 1 -l
tgen Michitakaand Zentaro
Chem. High Polymers (Jupan) 2, 196

& -
P e Ses r~ r in
compurh 140) s oz be-
Rl LD el Y- VNIEI ?\-—A' e
e e —a TPy otbie ] in ELOH
soln T. Matsumoto *

iny! alcohol for the manufacture
WosB1 Kawalaim an,
oki Lee. Chews. High Polymers (japan) 2, 2014
(1943).—NaOAc in polyvinyl alc. obtained from poly-
vinyl acetate by alk. deacetylation is a harmful constitu-
ept in the heat-treatnient of polyvinyl ale. Removal by
wushing with McOH is expensive, and washing with cold
water causes losses of polyvinyl ale. Washing with dif..
ag. Na,SQ, is therefore recommended.  T. Matsumoto
izati iny!l al dyrin

lehiro curada an sug; em.
H_ igh Polymers {Jupan) 1, 113-13(1044).—There is con-
siderable depolymerization of polyvinyl ale. during the
deacetylation of polyvinyl acetate but fittle during butyral
formation. A. Nakajima
'Phnse separation on mixing aqueous solutions of poly-
vﬁT1mm%1mrw&ar‘héﬁﬁma#rmﬁﬁ#ﬁ
PoZymcr.r_ JApaNT 1,3S=I0(1944) .—Although aq. solns.
of polyvinyl aic. and viscose are esscntialty incompatible,
the stability of mixts. of the 2 solns. can be increased
when the stability of each soin. is high. I. Sakurada
Partial saponification of polyvinyl acetate. Ichiro
Sakurada and Masao Hosono. Ckem. High Polymers
(Iapan) 2, 151-4(1945).—The properties of the products
of partial sapon .of polyvinyl acetate by alkali were jun«
5148 Vol bt
vestigated. Although soly. in water is dependent on the
degree of sapou., prirtial sapoii. prodhicts are more sl in
cold than in hot waier. Partial sapon. products are more
easily pptd. from aq. soln. with salts than pure polyvinyl
ale.  Resistance 10 petroleum is attained at 60 and re-
sistance to C,fi, at &) mol. 55 sapon. Y. Sukaxuchi
The chemical acalysis and nomencla i

P.A.
TE. UL Mayne, an Paint Techrol, 18,
No, 169, 9-10(193)).—Sapon. values will measure the
residual ncetate groups. Acetyl values will indicaze the
no. of OH groups present. Since the sapon. value is inore
easily detd., and to avoid further confusion in terminol-
ogy, i. is suggested thut these polymers be designated
simpfy by their sapon. values. Acetyl value can be
taled. from the sapon. value by use of the equation: 4 =
1275 —°"1.95 S. M. A. Gluser
ool Do ;

. Gate,

tiol alkalf. L 3 ikawa.
Them, High Potymers (Japan) 2, 143-50(1945).—De-
acetylation in MeOH soln. with NaOH, and reacetylation
in C,H,N with Ac.O of polyvinyt acetate (I) saraples of 6
different degrees of polymerization (D.P.) from 2000 to
20,000 were rcpeated 4 times, and the D.P. of I and poly-
vinyl ale. was estd. viscomeurcally. In every case,
independent of the D.P. of the original I, depolymeriza-
tion took place at the 1st deacetylation. Depolymeriza-
on did not occur on reacetylation and repeated dencetyla~
tion. It was concluded that the depolymerization was
ansed by hing in the mol. of the original I,
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%__, h bl II were
cd.  The cycle was repeated untij |

addcd; the kettle then contained o slunyxolu{ }fl m‘iob::n
um_haugcd McOH, aod the petroleum fraction. The
dricd product was a white powder, completely sol. in
water. A conunuuu.l process for the alcoholysis on a

pilot-plant scale is described. Milton Orchin
1950 8161
Physlcochemnca.l sludxes of the rencuons of hi

m 120 10j1 \lun—
!.nm“mpcn:lll.mv 1\10(0) g, Jac Uicm Ind., fapan
45, Suppl. binding, 450-1(19421(in German).—The dc-
acelylation of pol ol ecetate iy 905 aq. Me
VITIous 1Cmps. an of NaQOH is un alcollolv;n.

yiclding polyvinyl ale. and MeOAc. No sapon. (direct
rmllou \\nh \aOH to form, polyvi ynd AcOXa)
3 aq. . . sapon. was the main reaction.
In 40: (‘U \leOH l[-O me ratio of rate of alcoholysis td
sapon. is 3.2:1. In Mc¢OH contg. 10<, H-O, no sapon. was
detected. The rate of deacetylation is proporlional to the
mlkali concu., but the reaction is not unimolecular, since
the rate increases with the extent of deacetylation, being
about 3— times greater at complete deacetylation.

Hydration” - iny Jeun Neel.  Compt.
rend, , 21 (195 ; C.d. 44, 7623, —Expts.
8748 Vol. 41

made at 18° on purificdd and fractionated polyvinyl ale.,
using Na.$/0s, AcONIT, Nullr, KBr, and NH,Br
refercnce comipds., »how that cach —-CHnCH(Ol()—-
unit can chemically bind 0.25, 0.33, 0.50, or 0.75 mol.
H-0; the amt. of I{.O bound increases as the conen. of the
saluoln decrenses. P. M. Doswney
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Vol, 42 1948,

2137 ' 1082
Wbulu Dangelmajer ~ . ,
10 Resistofex. Lofppam 919, Nov. 18, 1947. %‘m Gelu S. Stamatofl (to E.
Rinatins = somtreySrpmyy L.t Font de Nemours & Co.). U.S. 2,430,372, Nov. 4,
ale. ( fo jaamisaiiminated or reduced with-  1947: . Alenerepalmiiealgudtin ot S0nlistein, o
o3t impainn icr properties by incorporating 5-25% of |
terrahydrofurfuryl ale. into a mixt. contg. up to 40%
gycoal and 405, 110 all based oo I.  Gabriel Goldstein
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alcahral

nolyeinyl

Het-trn

i to INNY% hvdrolysed,
Leezed vath alilciuye-ale, snixts. to sofe, robb o
Jesealfected by maisture than the alesunl-polyvinyl ale.
plasticizad commpns, The polyvinyl ale. i< niixeel with a
substituted ale., the mist, is allowed to standd unrif sweli-
ing occurs amt an abilehyde, preferably ons of lowewater
snly. and b above 100°, such as BzH, furfurzl, or croton-
alddeliyda, is added. The 1oixt. is allowed to 4rxad aver-
night and is then moddel, A O, Zoss

2967
o E.dnadi Pout de
Bl S5H0,899, Sept. 24, 1046, Dis-
Trisent of saly. ace minimazed by drying

by aiul ac w reladeve huisidity of at
- 5. AL Mutler

[

ablon of the Wacliar Comsralion fowasd t9e
st Wolfzang Gruber

3 ERCH Toni. Der. r, 38

i) ub. 191). -~ Wackee péople

suasad of CuCy vntil the Legincing
t i their eifo-ts were temporarify
i oweed the developraent of a proacss for the
e praduction of acelone,  Cenwiquent return to
mnduetion confrortal Huan with the probiem of
aeing the carbide in adry, powdury form which was to
cbdn tite buibling and fertilicer industries, The
treating provess which was devcloped, however, resuleed

4092 Vol. 41
- ROORD, R. 1¥. BOST, EDGAR C. BRITTON, AND G. L. GOHEEN
in uadesirable polyinerization of the C anolf. 1.G

:l(td this Gill; polyr: “atiet menace witl,
ictionn of an eflicient watee eonling systen,
Arather problen, viz., ridding tis C-H; of i1p0Aries such
-as the hvdrates of P and NH;,-was solved by« shing with
HCl. The \Vscker Corpuration also iormuiared AcH
lroam C:El,.  Mecreurous salts were used at termips, above
507 us catalysts. Not as well known 13 formation of
(CQ;(I), froin C:H,; the conditinns of this reaction are
similar to those necessary for the production of AcH with
the exception that instead of using pure C.f1:, a 3)-50 mixt.
of Cilly and NO is used. At this plant AcO8y was pro-
hiced by reacting BuOH, AchHH, 2nd HNO.. A-OMe
‘and polvviayl ale. weee proditeed b,

£
oxTTion o Actl with O at —20° ju the p,
produce AcOH. Alse, the Wacker chemists poiymerized
the C;Hy compds. to form a no. of high polymors. These
polymers were used to replace natural rubber and wood
products. David W. Young

‘aging 1-2 days-at-152> the solu.

41

1880 1947,

.

Uld ~'..U1b.—yaud
TvSTee-cLimicgue, Paris)

BBy er-RavwenoRi (§ostzbmot. pir
J. Foiymer Sci. 2, Q0-100(1947
{incomputibility) in solns. of hizi polymicrs ia t!
solvents was studicd for !4 high poiymers fu-
arcel methylrelfulose, cellulose acetate, nitrocei
ethiylcelulnse, benzvieclulose, polystyreae,
acetate, polyvinyl weetal, de metbaerylate, apd
ot i ., polystyrene, pulyvinyl acetal,
atel cellulose acstate) dissolved 1t 13 solveuts (water,
acetone, AcOfI, AcOEt, Me Et Letone, mizsite] axids,
AcOAm, AcOPr, AcOLu, CHCHL, Cilt, ¢
mesityl acetate). The influcnee of solvunt cnacn.
the wol. wt. and covstiiution of the imscremnt. v
sturdied for 78 mixts.; the results are tabulatedl and rep
sented in tricegular disgrams.
polyners tested, ail show scpa. except celinlose
nitroctliulose in AcOH, nitrocellulose <+ pslyvi
{Rhorlopas 1IH) in acetone, Me Et her
AcOEt, and AcODAm, nitrocellitlose <4+ M= inzibacr:
in acetone and AcOEL, and benzyleellulose 4 yolystyrene
in CHCl:. When 2 high polyruers are incouvatible in
one solvent, they are generally also incompatible in other
solvents. The limit of phase sepn. depends on the nature
of the solvent. Thus for AcOH, mesityl oxid., and dive-
ane the limit of phase sepn. necurs at higher <oluie conens,
than for esters, ketones, c¢te. The higher the inol .
the lesa compatible are the samples and the morn the
limit of phase sepn. shifted toward smalier coacns. [n
ordur to obtain sepn. of low-mol. {ractivis, more coacd.
solns. mnust be mixed. Branched-chain miols. do ant Save
the same sepn. litnits as Jinear mols, T is 110 obwious
relntion between the compatibility of 2 palymery and the
chem. nature of the mounmers. The simiizrity of the prin-
cipal chiain is not suflicient to iusure ths miwibility of 2
polymers.  Fhus vinyl derivs, are not miscil:ls with cach
othier, nor are celiulnse derivs. The simtilarity of
stituents is also insufficieht. Thus polyvinyl aceltace is
immiscible with cellulose nitrate while benzyicell:lose is
miscible with polystyrene. In the few excernzional casus
o! high miscibility, e.z. nitrocellulose and A[¢ haayl-
ate, there is ao structural asalogy. Phase scpa. i3 dis-
cussed in its relation to osmotic pressure, sniy., and the
isomorphism of the mols. Phase scpn. [nenishes new
means of mcasuring the mol. wt. of macromals. L. S.
Polymerization of vinyl compounds ia ire zas aad ia 12
liquid phase. H. W. Melville. /. Clep:. Soc. 947,
274~80.—Methods are described for delz. imitiation mie
(&), propagation rate (Kp), and terrinacion rate (1)
for the liquid-phase polymerization of vinyl ae
: 1. D, Madaek |

6436
Products - fom.- polyvi

el¢

Lonza-\Werke
. ne .b.H.  PBolg. 448,685,

Feb,, 1043. Polyvinyl a {or partially sapoad. poly-
vinyl esters) al v temp. by Acll
in-presence of caralysts (mincral acids) in such a way (tat
the-product remaing sol. im water, below a relatively high
coagutation temp. (23-307for-25%; acetalization). ~ After
-can e 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 similarly heated surfaces.
The resultant products can be insolubilized in water by

subsequent heatiag at about 100 A.P.-C.
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s'cohiol. E. I. du Poat de
=T, Awg. 3, 1944, See ULS.
J. Duvidson
= of thiv ethers.  ifrederick F.
aughan (to Shell Duvcioparent
. Jan. 1, 19468, Thio ciiers are
. of an aliphatic micrcaptan
» tuch as oleBns, at or below room

rrepd. Ly abuoonmal
Yo unsté. oryg. crmpds

temnp. under the influence of uliravialet Light {Grlow 3000
A). Thus 2 111 mixt. of liguid CH>:CHYe and s
was placed in an evacuated quirtz tube wlhiclh was thep
seated and nuintained at % The resctanits in the tube
were sphjected for G min. to the full tion of a aliaw,
quartz Hg-are Jang placed 20 am. from the
(ube was chilled, opered, the evcess ClI:ClINe was
evapd., and the residue was wished with 1095 NaO!H,
which left U6, dipropy! sulfide, b, 1i1.3°%, nid 14380, A
smuilar cxpt. i which the same reactants wure kept in the
durk for 24 brs. at 15~25° yidded less than 0% of the
thio cther. The possible variations of the process are
discussed at leugth. Irwin A. Pearl

3C00°

- Polygjnyl compounds. Robert P. Roterts, Edgar L.
'Johnson, ind Harry H. Taylor. Brit. 3 ,Qﬁl. Sept. 7,
1044. Polyvinyl esters are sapond. in soin. in a medium
contg. an alkali, a lower aliphatic alc. and a small propor-
tion of water. ‘[he amount of alkall 3hould Be lesy than
the-equiv. of the ester groups to be displaced. ~CH-Brt.
563,960 {preceding nbstr.). J. Davidson

’

ctor,  The

40 1946

crit. conen. of plasticizer, above which K docs ot change
wilh further addn, of phasticizer. The relaitionc<hip be-
tveen B and K ose Jog (1731 @ vonst. — (K /T), v here
T o= ubs. temp, Pl caistenee of @ esit. conen. is ut-
tibuted (0 a change fit the tvpe of nlermal, cobesion,
The plas ticizer content at the crit, conen. is 1ot stoichio-
yretrie,  The Linding of 1he plasticizer (o the polvirer
seens 1o be of the tvpe deseribed by War: tlin (C1L 37,
18260) Tor polyvinyl ehlivide. W singn sted Lt solvas
tion occurs Between plasticizes mols and polar groups of
the polvmer, but at the erit. conen, the polvmer becornes
satd. with plasticizer and has na forther binding capacity.
The plasticization ¢f palyvinyl acetate by homelogous
phthulic acid diesters shows a greater decrease in 11 with
ereasing mob. wt, of the esters, whe the mix{s. arce cum-
pared at cgoimol. conens. of the plasticizers. The 7 ut
temps. from - is wiven for 49 plaslicizars, incuding
S dilferent Pulatinoks, plycerol, iseprapyl adhipate, butyd
ayt phospliate, triwdyl phosphate, the mised
vl ischeptyl phtludate and hutyl Dhenzyd
wl the sym, diesteys of phibalie acid and
E1OH, BaOll, AMeOCHECH0M, BuOCH,CH;-
OIT, and AwOH.  The data arc in aceord with the cqua-
tion: log (}/») = const. ~(K'/T). K'isafunctionof T
aiven by: K’ = —a7 4 b, where a and b arc consts.
Particuiar importaice is givei to the const ulyich
characteristic value for cach plasticizer. T_Qlast
nolyviuyl agetate, the nand the K’ values of the plasticizer
are aot (he only [actors influencing the rheological rela-
tionships. H. K. Livingston

Polyvinvla G. M. Kline (Nat. Bur.

Standards, ashington, D.C.). Madern Plactics 23,

105-7(1H6) .--Cgg Siooch iza-

M . I i a partiale

= . . . FrTN 1

R ue e ;

s PE TN T AR e -=.is

7607 . QlptiiaGic-M e A i Lwirhthty., — | ey

Fundawentals 2n. techniques. Dry extrusion of e Lopmonts =g Yor
1 Williara L. Hess. Jnd. Plastics 2, No. 5, b h k-

PR

hn

10— Descriptive. Lec old Scheflan
The rhecinctry of orgeanic glasses. III. Rbeometry as
¢ mezhod for ot ing the mode of action of plasticizers.
Walter Schiedic, M iurgret Alfeis, and ise Fricdrich (Reichs-
forschungsan: Celle).  Kolloid-Z. 108, 44-558(1044};
ef. C.1. 38, 7723*.—In the systcm polysiyrene~Palatinol
T, the werk of ormation (W) decreases on addn. of
plasticizer. The temp. coeff, (K) also decreases up (o a

rug
or chromatces and dichromnates. I which I
insol. can be vulcanized with SCh or 8. I prepd. Ly the
foregoing mocesses contains acelylated and unacetyluted
mois. which can be sepd. by extn. II dissolved in coned.
HCI and allawed to stand 4 weeks gives o form of 7 in

n-
aging is hastencd by
:d by treatiment with ucids (6497%, comn. H-10,)
becn reidered
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1413

n((l!‘ﬁﬁ,xe ing. Kodak-Pathé. Fr. 830,746, Aug.
8.% . csu‘?ﬁrc prepd. by causing a polyvinyl ester,
e. g., polyvinyl acctate, to react with g lower aliphatic al-
dchydd)"conlg.LuI Teasl 2 C atoms, in the presence of a
mponilying agent chosen from the group cotuprisiog pri-
mary and sccopdary alcs., and in the presence of a strong
acid as catalyst in amt. of 1-5% by wt. of the total reac-
tiou mixt. The amt. of catalyst does not exceed 20%, by
wt. of the polyvinyl ester, at not above 50°, and thd
reaction mixt. is homogeneous throughout the reaction.
The polyvinyl ester may be replaced by W
The catalyst may be HySO,, HCI, & sulfonic acid or CCly
COOH. Films and sheets may be made from the resins.

7652

¢ AT epeniteatles of e peizminsipipley, S,
Lee aml 1. curan ik, Crcns. AL1Z, Yis-2
(1939) . —T i % el L -
] I “
)

PRy pe—— sminsgivw:. The

et ' 3
polyniers hid a mot. wt. of 24,000 and 79,000, i. e., 2

polymerization factor of 280 and 920, resp. All the
substances had the same velocity const., 0006 at 2u°
and 0.033 at 40°; the same heat of activation (15.5kg.-
cal); the same collision no. and the same probabiliry
factors. Victor R. Deitz

2541

invi ajco! Chemische Forschungsges- Fr.832,-
llﬁ%. . Compds. of polyvinyl alc. are con-
verted into polyvinyl alc. by mixing them with abs. ale.
and small quantities of acids or alkalies in @ mixer such as
is used for mixing pastes or plastics. Mixing is prcferal?ly
eSected at low temp. Polyvinyl scetate is mixed with
abs. MeOH and dry AcOMe together with sodium methyl-
ate in @& cooled malaxator, AcOMe is distd. from the
product and polyvinyl ale. is ob d as & white p
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2248

Wfru;m Kodak-Pathé. Fr. 817,339, Stpt.
1, 105, he propertics of resins, obtained by condensing
a hydrolyzed polyvinyl cster with a substance contz. a
reactive carbony! group, c. g., AcH, are improved by sub-
jecting the resin to a dedsterification so that the ester
group content of the resin is reduced 10 39, or to a valuc
in wt. below the polyvinyl ester. The deésterification
increases the content in OH groups to 10-20% caled. on
the wi. of polyvinyl alc. in the final product. The de-
esterification s eltecte y means of a lower falty ale.
The condensation may be carried out in the presence of at
least 3 mols. of a lower (atty alc. for 1 mol. of aldehyde
s0 that the content in ester groups of the resulting resin
is oot above 3%.

; o Maurice Belloc (to Société Nobel fran-
cmsei. 6 502,105,208, Jao. 11. A resin prepd. fromn
a polyvinyl alc. and an aliphatic aldchyde has incorporated
with it about 1% of an antioxidant of the polyhydroxy-
benzene type such as hydroquinone to suppress yellowing
at a temp. of 100°,

1356

Plasticizers for nitrocellulose, cellulose acetate
yinylresias, ele, Eucimmﬁfé‘s x‘:‘fﬁl
EFTOT====%. 3,005,190, Nov. 2. Dibutyt butery:
succinate or other compds. of the general formula R’00C-
CH{OR)CH,COOR?”, in which R is a hydrocarbon radical
and R’ and R are alkyl groups, are used as plasticizers in
film comnpds., etc. Several examples with details are given.

3425
3 iaxlalsobol. Willy O. Herrmann, Wol-
aehnel and Her erg (to Chemische Forschungs-
ges. m. b. F.). U. S. 2,109,883, Mar. 1. See Ger.
842.531 (C. A.31.5905%).

1958
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vol. 63 196,

4419-7176

¥
uv ircudition
3 i Y o 0~CH . C(R)-
o RYANY u.\.(A\.nl o, where Ris I or Cr—g alkyl and R is
o substiluted Ph, Proteetion was also afforded by
brusinng; of sprayiug o sl of a wmopolyraer of 1o the suclace of
the vinyl peayuner, Copoiyiners were prepd. in soln, by using initi-
sty of ux)w: the peroxide, redox, uzo, or coordination type.
Uhins, TG = Ma, R == Ph) was prepd. Ly reaction of 0.021 nole
sadicyloribenzoyhnethane with 0027 mole Cilz:C(Mce)COC! in
10 b anhyd. pycidine,  Alter 1 hr., the reaction ixt, was .
ponecd into aocaat, of 150 ml. 396 1HCE and 0 . dce, the mixt.
cxul, wadlt B, the ext. drivd over anhyd. Na;SO,, amd the sol-
veul evagni. to ,wo o dight-yeltow oil. In a 0.3-l. shaker
tube, was plac d 12 mil Cillg, 0.2 g a,a’-azodicyclohexuuccar-
hnnllnh‘, and 0.5 5. of this oil,  Chlle was pressured in at rooi

sep ated the mixt. was leated at 105 and 13,000 psig, for 1.5
W product, 202 ¢, after washing with McOll Liuad an inher-
isconity ui S0, 15 it a-chloronaplabalene at 125°). A3~
tail e anelt-paessed at 100° and contg. 0.2 mole % I was
duaible after G) Iirs, exposure to uv lumps. A polycthyleae
conirol il eracked alter 150 lrs.  Other polyiners similarly
protecied  were polypropylene, poly(Bu acrylate), poly(vingd
seviared, pndystyrene, polyacrylonitrile, and poly(vinyl lusade;.
Sue stabil.eers inclide (o-methacryluzybenzoyl)benzoyuncthane,
{n-methucryloaybenzoylhicctylimethane, (e-acryloxybenzoyl)ben-
zoyhinedinae, (omacryloxybenzoyl)stearyhinethiane, {o-methavryl:
u\)lw.m.y)uulnuylunlh.mc,qnd(u—mglh.)cryluybuunyl)(\ ora
bengoybinecthane, . Lid 1 Bentley

Dutyivinyl .cetate) dispersions, Was de Wit NV ual NV,
Flvarn Zuur- e WaterstofTubrick, Neth.- Appl. 294,294 (C1.
A 25y, April 12, 1065, Appl. June "U. 1963: 8 pp. Vinyl
acetateis polymcuud with a catalyst in the prescice of a protec-
uve culluid (Me, Et, hydroxymethyl, hydroxyethyl, or carboxy-
eyl ceilulose), and of nonylphenyl ethylene glycol ether or
ulhyiphenol condensate.  Then, poly(NH, acrylate) or hexylene
glycel,
phanent,

r.r
({13

F. 1. Yaureuscl
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i nomne vinyl polymers And copolymers to the uc.
« und y-iradiadon? Zdzisluw Hippe and Al
. vurd Lukicrow, Gliwiees Polond). Praemysl
A(B), SSG-T(1U65)( Pol),  Of lh(: no. of pulymers studicd,
et femstust to uv irradiation were poly(vinyl alc.), poly-
(v.uyl butyral), poly{vinyl acetate), and the copolymer of styrene
with acrylic ac The above polymers behaved similarly to-

-ds v irradiution, except for poly(vinyl butyral) whose resis-
sivity w0 Y irrudiation was lower thaa that of the slyrem/acryhc
Acix cupolyiunr. Gunerally, substances that contain Cl in their
o), divpluy ower resistivity to both uv and »-irradiation. In
eliary testing of lacquer coatiugs intcAded for use in the
‘wvar dachidry, the samples can conveaicntly be exposed ta
weenwsible uv radiation. Edward A. Ackermann, g

»

f
[STerey

and an alk, Mg-Al silicate, are added to disperse the -

clate. pohmcnznuon., A V.
wl 5. NL Lausse T Llasticheskic
e -l-,,n\- of couversion in the
cvtite | D in MeOi ] could be derd
Cintontidiv refractomeiers bving
v nost antable. Pl velations between thie s and the compn
the ternary systenn MeOH=L poly (vinyl acvtute) were doted
Tl refeetometer nsed bk 2 cells, one of which enntuined the
‘nin. to be measured, the oth Lard T-puly(vinyl acetate)-
NoeOf soln. Only differene nes obtained by pis-

ST} nf. the Mgne through thie Ist s n\L«l .l}ul::.‘ ;clcl‘l\:\kb‘

e phl)nu s m-.n of vin
S Ui refeetametee ol

s & o o
%y0). KNeagve N
pun), I‘-;lynun Gtk e ot

coned.

(

103 ﬂlcc ol'd\:‘.u end
e > Na propy
sulfonate.
shsil, The effect was
adiwg an inorg. \h\\ml)u wi

W
,»llll. la e
e A 2

Illnl wi.
[T I TH

HTSIY .

cuon of amorph
with Acz0 in haloalkines or arcnes iu
amorphous poly(vingl acctute) in vxecivot yi
VuT2('060). g

s :
Lintter Vs waninfe




16563
Continurus nrunnrnnnnn(nqm-nus|.1.Ivn|r-—ul
" E brotivg e
. Appl June ll,
e 1L s 20, (U058

iree puly-
clor o
1%,
. s dispuersion de O duringthe eapansion

As unreactod monemer aaed part u[ the O are removed by evapn,
O b/hre. of ¢ [ wetite CIKGE,

1120 4% 1, o dyivionyl ale)) 2 1.oof 0257,
tert- Do O wnd (drrie nu();, n u (. l -.f ool soh ol
Kougalive Cis prdymecized it ~ Lt ata, and TH-NY o tebular
reactor. Fhe dispersion then passes thirongh valve into a
tube where it expands at ~0.4 atm, while te temp. deerenses
to ~70°% duis then fed into aostean-pweketed separator where
a geared pump draws 01f the bubble-fred produet ax a victam

In an eaanmple

pump removes the volatile materiadx for eeeycling, I B

Uie app. usal fur the aproved processare given, [9) ceke
Polyiner pulvuriz.uion Asabi Chicni Windury Co., Lud

Fr. 1,343,342 (CL. C Unf,g), May 7, It Japun Appl. Juae

pulymers which are iwsol. at

1Y, 1u63; & pp. Water-msol,
parinieter >10,

between room temp. and the bop. of 110, soly.
such as polyamules, polyesters, and puly: re adlded
to J1:0, the muats. are heated urler proessure, nixts. are
coolvil, or u\nmizml, (o give powil, matenshs with unifuorin granu-
Ionetry,  “Uhus, a nuxt. of 15 g. nylou 6 Glisun. 2 wm., Weight
2 mm.) in 300 g. HiO is heated ) hr. at 160° and 6.1 kg /cm :;
the product is dricd to give u powd. materiul, particle size 1-2 u.

BDPF

18304

Polv(Vm)l acctatel,  RKuiushiks Kayoin Cu.,

Setiitia” did Tosbinoby flgishinau).
May 2L, Appl. Nay 27, 19615 2 pp.
wrt-3n ethier) (1) with A0 in haloalkanes or
presence of B, EGO (II) gave poly(vinyl aectate
eeflent yields.  Thus, to a soln, of (4 g, amuo pn
Ci;Cly, 0.1 k. II in & ml, Ac:O was added.  Tiie
siirred at 509 for 7 brs,, pourcd igto petroben:m v,
titered, and washed winds hot H,O to give L, cu.
MeCO and culitg. >98% of the theoreticul wiit. v Al
Treatmeut of cryst. I gave sicreorcpular AL

219

rhun Ine.

nee n(u)
Appl. Ajcid

. 05,00 LT
() WEE 3 pp. Pulyesier plastivizers pregal, ome diglycolie
acil (D), a plycal, am mnuuh)dr'n ale. contg. an cther brnup
nbivy wilhy mll u.nmlum o xln. F
evliale).

el

propertics of p--ly(v:‘n_vl
dlycol 274, nud crinylene
under CL.). in Cal,

llurtu..: llIL isy
° by

e temp, was gnalaadly raised to 185
r\"wvlm. s L‘ ll. At the cud of s fane, the acid value
was 25 the renction niixt. was heated
w215 ssre to 8-5 mun, Uhe

wsapuit, valw of 525.3,

. [\ Sghwman

i
resnleant polyester hud o acid vidue of 1
awla e, wi of 865,
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Terminal carbonyl group of poly(vinyl acetate) polymerized i
the Frescace of allebydes and of the decive Soly(v'\nyl alcohol),
Aakote Shiraishi (RKurasiki Rayon Cu.,” Okaywng, Japan).
Keobunshi Kagaku 19(211), -676-81{1962). Vinyt atetate was
polymerized in the presence of an aldchyde to give low-mol.-wi.
poly{vinyl acetate) (I) having a carbony! cnd group. The poly-
mer was sapond. by an alk. soln. ia MeOH and the reaction
mixt. was acidified and distd. [n the distillate, only a.ketone
was found. On the other hand, if the aciditied reaction mixt.
was again made alk., both ketones and AcH were found in the
distillate of the mixt. Theamt. of AcH produced increased with
increasing time of distn. The ketones liberated were Me,CO. or-
MeCOPr, deprnding on whether the polymer was prepd. ifi the
presence of AcH or PrCHO. The polymer prepd. by sensilized
photopolymcrization at low temp. gives less kctone. These
resuits show that the carbonyl end groups of 1 prepd. in the

presence of an aldehyde are mostly ketonic [»~CH,.CH{OAe)- |

CHLCOR|, and arc casily couverted to akichyde el groups by

the climination of a ketone (wwCHLCH(OH ICHLCLIO -+ MeCOR|.

Thus, the depolymerization of poly(vinyl ale.) tn an aq. alkali

solna. eccurs at the aldehyde group by the reverse aldol reaction,
: Eiichi Wada

8475

Water vapor diffusion.
and*“paly{vin acgmtcs}.

ymes-films.ce 1t
El; v Yuji Tadokoro, Yohei Uchitomi,
nor- Nagaliara, and' Hitoshi Yamamura (Univ, Hicoshima,
apan). J. Sei. Hireskima Unmiv,, Ser. A-I1 27(2-3), 133—40
1964). The non-Fickian diffusion of H:O through cellulose
acetate and y(vinyl acetates) was investigated indirectly by
evaluation of a rheological paranieter & (C4 54, 51845) for creep
which is assumed to be equiv. to a paramecter a (Crank and Park,
CA 46, 3832a) characteristic of the diffusion process. The value
of 2 increased as the temp. became higher at const. humidity and
as the relative humidity increased from 30 to 60 at const. temp.
and passed through a very low min. be.ween 60 and 809, rela-
tive humidity. The p s & and a were compared, and
passable agreement was obtained which supported the appli-
cation of such a parameter as k although the 2 values did not
show sufficient mumerical agrecment. Joanne Burger

Ve et

13498
bl’m vinyl scetate) di ions. Farbwerke Hoechst A.-G,
- 3 T;173.252 (Cl. C 08f), ,ul
1984, Appi. Oct. 10, 1961; 4pp. Poly(vinyl a(ﬂalt){ﬁs;{rs}i'onz;
are prepd. by mixing vinyl acetate 77, di-Bu maleate {plasticizes)
23, acrylamide (stabilizing monomer) 0.7, H:0 0.15, condensa-
tiow product {of 88 moics ethylene oxide and | mole nonylphenof
(moniomic surfactant)] 1.25, Na octyibenzenesulf (anion
'surfaclan!) 0.8, Na citrate (buffer, electrolyte) 0.16, NaOA
(bufler, elecuolyte) 0.45, K.S:04 (initiator) 0.30, fumaric acid
(stabilizing monomnier) 0.161 part, enough H:O for 57 wt.%, solids
im the final soln., and enough AcOH to establish a pH of 4.6-4.7.
The reaction temp. is 75-85°. The dispersivas are useful as
binders fqr 2q. coating compns., as paper coatings, as adbesives,
as textile impregnants, ete.  CH. CA 52, 18768¢; S, 20513¢; Ger.
803,958, CA 46, 10884d. L. F. W. Buuclage
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Plasticizil olwqﬁap&)ﬂm dibis}xggmh -
ste™ FI. G"‘LESS\: h, R. Draghici, and E. Florca.” Rer. ('Iu%x;.
{Bucharest) 15(6), 342—4(IyB4). [n an attanpt to develop a
convenient method for detn. of the vitrification temp. of puly-
(vinyl acetate) (1) dispersions plasticized with di-Bu piithalate
(I1), a series of difficulties wcre encountered when the variation
of the sp. vol. as a function of the temp. wus chosen. The detn.
of the » of a film dried directly on the prism as a function of the
temp. gave much better results and was much more suitable for
exptl. adaptation. The temp. of the thermostat was slowly
raised by heating the precooled EtOH. The EtOH was pre-
<ooled to —{5° followed by advanced covliag with solid CO-.
The graphical methed used by Jeackel nnd Heusch (Cd 47,
B2216) aceording to which 2 straight fines intersected at the
This method gave the
< of § pls cof with

Agitation had very li
temrp., and hence the mia. agitation aecessary (or effective plas-
ticizing .was’ that required for homogenizing the contents of the

‘auloctave (2 m.*). This result was confirmed by a scries of other
detas. in which diverse characteristics of the spechnens (viscos-
ty, plasticizer extn., resistamce to tearing, resistance of the fibers
1o ¢longation, and wt. loss were found to reach aearly const.
walues after agitation for 1 hr, Plasticizing could be performed
. during cocling of the dispersion, thus practically eliminating the
plasticizing time.. 12 references. Lapidot
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Pgl zation of yinyl acetate st a l emperatuge.  Japan
S)‘n%’ﬂcg#élﬂfn|ic:|ﬁ‘:<¥|;é|rr§'£(:o.. Llé. T ,\wl\'rn Noro, Guro
Murinioto, and Eiichi Uemura). Japan. 18.542('831, Scpt. 17,
Appl. Sept. 4, 1961; 2 pp.  Vinyl acetate (1.7 purts) is miaed
with 0.2 part diisopropy! dicarbonate peroxide and (.11 part
N,N-dimcthylaniline with ice cooling, cooled at —50°, amil kept
at 20 £ 1° for 10U min. to give ~nlorless polvivin ; €
which is sapond. with aikali to give colorless
degree of polymerization 2080 and degrce of crystn, 53' .
Hiroshi Kataoka

of

1846

The_emulsion polymerizatiog of viny} I‘fﬂ-‘!&'- G. MucHer.
Qr;Trrl. Zﬁruuzrr-;/g. 04(22), $3-20101%3). prepamtive method
is presesited and wome progierties and applications of poly(vinyl
acctute) dispersions ure discussed. M. Ternbah

1856
lymatizati i drolytic degradic
2. j un..lhs_bx_._xlirﬁ' :
hﬁ'ﬂ;c 0 Yuwm&%“ Tokarzewska an alina
iiclkiu‘:uu. “Polinery 820, 52-5(1903).  The kinctics of polym=

erization of vinyl acctate (I) in MeOH and the effect of various
parameters on the hydralysis to poly(vinyl ale.) were studied.
At 60°, virtually no iuduction period was observed; on lowering
the tewmp., the induction period became apparent (80 sec. at
50°). The mte of polymenzation decreased with decreasing
temp, of reaction.  ‘The mol. wt., as detd, by viscosity, de-
creased with increasing temp. of polyinerization.  Change of
i tor ({MCRC(CN)ING ;) conen. in the range of 0.05 to 0.509,
{bused on 1) comed an ner in the rate of polymerization}
the rate was proportional 10 the square root of initiater concn.
The niol, ‘wt. increased slightly with an increase of initiator
cencn, up te about 0.29%, then fell off fairly rapidly (I: MeOH
atio = 1, temp. 60°, conversion 60%). The rate of polym-
crization deereased slightly with inercasing amount of McOH,
while the degree of poiymerization at the same conversion de-
pended on the initial I: McOM ratio. E. Wieckowski

New system In emulsion polymerization of vinyl acetate. A.
E. Akopyan, L. S. Crigoryan, and N. A. Markosyan. Zh.
Priki. Kkim. 37(2), 408-13(1964). To obtain a high-quality
fiber-forming polymer,  the emulsion polymerization of vinyl
acetate (I) was investigated using (NH 2SO, (II) as 2 catalyst,

aly(viny] alec.) (II) as an emulsifying agent, and AcOH for regu-
Kuinx thepi®  Optitnum catalyst conen. is 0.15-0.20%, giving
conversions of 97.5-08.5% after 7-8 hrs. at 60° in an emulsion
of 474.32 g. L. in a soin..of 28.52 g. III and 3.12 g. AcOH in
455.02 g. HiO. In the presence of 22.5 ml. of a 49, soln. of 11
(i.e., 0.09% II) under the same conditions, the optimum concn.
of III with a degree of polymerization (D.P.) ol 1200 is 3.0-3.8%,
yiclding during 6-8 hrs. a stable latex which has a viscosity of 10-20
poises, while 0.3-0.49, is the optimum concn. of AcOH. The
viscosity of the latexes prepd. can be easily controlled by adding
III with 2 differcat mol. wts. In the above formulation, a
standard amt. of 111 (30.7 g.) was used, this amt. consisting of 2
species with D.P. 800 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 poises, resp., corresponds
approx. to the ratio 0.25 or 1.0, resp., the conversion remaining
practically cnnst. These resuits inake it possible to carry out
the polymerization in a continums procerdure. The expul. cas

13326

_ cunsisted of 2 fasks for supplying the aq. soln. and I

::;,‘55«1 of 4 round-hottomed 141, flasks, one scrving for u;;xlxl\g
and 3 for polymerizing at 0-62°. The optimum m:m (()5
componeirts (in parts by wt.): 1100, 11 0.1—9.2.'“_! 58, Ac
0.7-0.8, ;0 100. 1l the total inlet rate of the individual streams
reaches 0.1 or 1.3 1./hr., the conversion drops (;orq 08.96 to
87.76%; 0.13-0.16 1./hr. is the optunum rate, yiclding a ;)n-
version of 97.6-UX.7Y% and an output of 64.8-77.8 g./hr. a
Jatex contg. 49-50% solids und 1-29% 1. The product hx:s .Tﬂh:
cosity of 12-18 poiscs, and does not frecze above —30°.

D.P. of poly(vinyl acetate) s 1700-2500. V. Zvopar

310l

The theory of he(erg hase polymerization. I, _Coemparis
of o r’ﬂiu,lxons_oﬁolymcxs_prepaéﬂ u_g_(‘(s;,

TORT-Weghi_dis.
eFaditions_ol homo-_and_ heterophase _polymerization,
ShaltyLo, X707 Baranov, T. 1 Valkov, V. Vo Tutsenkn, and S.
Ya. Frenkel (Inst. iigh Moi. Wt. Compds., Acad. & US.S.K.

Leningrad).  Vysokomiolekul. Seedin. S(10), 1527 33( 1003):
cl. €A 57, 15333/, The elassification of polymer processes
bused on the kinctics and nechanisie of polymicrization and the
resulting mol.-wt. distributions (MW D) was made, and the in-
fluence of mechanism and topology of reaction on the shape and
madality of the MWD curves was discussel.  The MWD of
several fiber-forming polymers were investigated, and the de-
pendence of rheological properties of tibers on their MWD was
bricfly discussed. MWD were obtained by using the Svedberg
ultracentrifuge and a simple pptn. technigue.  Both methods
give essentiully the same MWD. MWD curves of polyacrylo-
nitrile (I) and poly(vinyl acetate) (X ebtained in vurious condi-
tions are given. I palymerized in un aq. suspension, in homo-
geneous soln. (HCONMe,) initiated by uzeditobutyronitrile in
the cxtensive range of temps. and concus., emlsion-poly merized
11, I obtained in m-heptane (polymer precipitant) with the cat-
alytic system BtLAI-Oy, 11 photopolymerized it blovk at —35°,
and several lab. and pilot-plunt samples of poly(viny!ale.) (I
were investigated, und corresponding MWD curves are given.
The Ist type of MWD was obtained for { polynierized in un aq.
dispersion. This is o ’‘classic’ hetcrophase svstem in which
the growth of mucromols. take place simultancously in soln. and
on the surface of pptd. polymer particles. [In this ¢ a MWD
curve with 3 max. should be obtuined. 1u practice, v himo-
dal curves were obscrved; an explumatiom af the *"absence’ of B
the 3rd max. is given. A process of polyincrization corresprnd-
ing to the 2nd typu of distribution is charucterized by the pres-
ence of the main part of the men rin the cinulsion oil phase,
the polymer being completely sol. ts own inonamer {c.g. emul-
sion polymerization of vinylacetate).  Tn the irdeal crnulsion, the
polymcrization {monomcr insol. in the H;O phase) process is —
homophase in nature in spite of the hetervgencous charucter of
'lhe system. In some cases, initiation is possibic in the H0 and
in the oil phases; it depends on the soly. of the initiator used.
In the 3rd system, the polymier is sol. in the monomer and insol.
in the sqlvcp( used and the monomer is sol. in the solvent (c.g.
Dolymerization of vinyl acetate in m-heptane). The 3-modat /
MWD' curve is characteristic for this type of system. The 4th
group is rep! d by the sy of h geneous polymeriza-
tion. In all cases, ordinary Flory-Schulz distributions with a
single peak take place. Sepn. of the homogeneous process into
2 stages with time leads to the same resalt as the spatial sepmns. of _
p ™ St. Penczek

Polymerization of vinyl i yinyl

nmnlp
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ALoohoD_,(ot_me_nLn_liﬂng_coa i and_thickener ur L
YTowell ‘and™ Orvillé T, Mugeli (o -W.illacr&’Tichién"lncj)A
U.S. 3,121,705 (Cl.'ZGI)-Dl.-'!). Feb. 18, 1, Appl, Sept. 28,
1861; 2 pp.  Aq. viny! Acetate L, polywmierized in the presence
of°n protective co!lold with lert-butyl peroxypivalate (II) at
40°, gives a poly(vinyl acetate) (III) with fewer branched chains
which remain as long chains alter hydrolysis and permit prepn.
of a fully hydrolyzed paly(vinyl ale.) (IV) of a higher viscosity
at a given concn. than previously passible. 1100, hydrolyzed
I1 0.5, HO 100 parts, and I 0.16 % were stirred at 40° for 8
hrs. The I beads wete sepd., washed, and dried. The dricd
bem;l.q were hydrolyzed by treatment with alkc. NaOH. The re-
sulting 1V, which gradually ptd. from the soin., produced, in
I{z,’, aq. soln. at 20°, o pm(znel baving 0 viscosity of 540 cp.
ronkfielr). Harian EB. Tiefenthal
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Branchin - .
pehidence 3?”5&9!11;5‘9,%2(( (:Yejrgc:é"éﬁgl o}vtiu TE‘TP:‘{‘““"- de- gordved.  The rate const. of end-gruap dbranching (incorporatica
olymerization “of rinyl acetate. G. V &:f I"" zl(“mf“'ed of vinyl end groups into growing chains) was reccntly detd. by
Roherts-Nowakowska {Univ, Mainz, Ger .) u";: ,‘“ (’ 'Z.":'"y Stel (CA 01, $581c) and is approk. equal to the ratc const. of

0, 86 13010800 Qer)i ef. €1 01, I0TATL The o b P propagation; ke ratio of 'these 2 rate consts. is opprox. e
gies ol Ute branst U te TS, The activintion enci- yeqdent of temp. The overall degree of branching 1 can b

thaing with ’:ir:yfrntc.:‘t?zl:.fn‘r; 15'1'37\':8 :lfl;lb'd( vP'n_\-l acetate) (1) 1. us u [anction of Lemp, und conversion from tite vasious rete

spording transfer-rate consts. between 20 :n; m:”:;’:h;lcs";:(; [ #, waned Wi temp. deoendence. 1, P. Frank

3.45 kcal./mole, resp. The equation log Cp = —1.54 — 723/ 7T,

where C, ia the tranafer censt. of growing [ chains to polymcr and

T is the abs. temp., for the relative transfer reaction between

mdical-initiated growing I chains and termmated ! chams wig

10536
Mechanical radation of ty(vinyl ecetate) in solution
induced vigorou r mrugt-vm“memm]mm

Tch, Insl., TR —Tpan), Kobunshi Kagatu 21(235).
*16-20(1964). The mol. wt. of poly(vinyl acezate) and its
liydrolyzed polymers is detd. before and alter dem adation.
Chain scission does not occur at the C-C linkage, but at ester
linknges st the branched point, The mol. wt. decrcases with
decreneing soln. conen. and solvent power and increasing rate of
sivear. Eiichi Wada

13909

The kine She.streguing, potentisl for. 1 yste, oty
(vidyTWetale )~water. Walcry %&mmﬁ?}%ﬁ%n o 4
CRwTee Poaiia ). ~=28ss )y Nank. Politech b Chem
33-42(1962Y Pol).  Kimnfiog = oo StlChiing e

soained from capifiaries of poly(vinyl acetate) were invest
by the Sokalski-Misniakiewicz metiod ( Preemeysl Chem. 49,
456-60(1961)). The v incrensed with tinw of Row up to 2.5 hrs,
and then remained at a coust. level. The slightly rising shape of
the curva showed that the main process was diffusion of ntonomers
from the plastic. Tlhe process was partially obscurcd by 2
opposite processea: swelling unid_penetration of H:O into the
plastic. Alter drying of the capillary at 105° the cutve ©; os.
time (starting at a much higher value of ) kad a neg. dope,
which indi d that $ were 1 d and the main
processes were now swelling and penctration of HO into the
plastic. Increase in »; value showed that anncaling at 105° and
subsequent rinsing with H;O changed the structure of the capil-
nry f As a conseq ¢ of this, adsorption of ioms
incrensed. Penetration of HyO into the plastic is represented
by the equation log & = A — b log ¢ and the diffusjon of monomvers
by the equation log s = 4 + b log /, where A and b are consts.
und ¢ = time, A. Janawek

14850

[USTIeS

5 . uberegier, wna B Lim (Fust. Macro-
v Poggue). Chem. Ind. {London) 1965(12), HR-9
“Longle The course df chain scission was followed for a liquid
murlel compd. with 1 double bond, e.g. 4-chloro-2-dodecenc,
and 2 dauble bowds, c.g. 8-chlaro-2,4-octadicne. ‘The rraction
was investigated simultancousty by chen, detn. of HCl and by
spectrometric vetn. of the increasing amt. of the corresponding
diene, or of the wt. doecrcase in the case of chlorooctadiene.
Dehydroghlorisiation resnits suggest an aceclerated course for
4chloro-2-dolecene.,  'Fhe deenlnpn. of f-chioro-2,4-ect:uticne
i Ist arder in the regions of low conversion.  The decompn. of
4eacetoxy-L-netene i the range 200-40° is auntocstalytic, and
the dehydrochiorinntion is aceelerated by HOAe. The splitting
of unbrouched wandcl, 2,4-dincctoxypentane and  2,4,6-tri-
Ber oy ~ 0%, Ia not accclernted by HOAc.



+ol. 58 1963

it, Neth,),

1t Reaction of dialky
“vs hnear heteropolymers R
v an wromatie diecdical)r {SntlCH.CH R
~oh avetsienes:  |Su(Kp:CH:CHKR'C
tas i ¢ pedymiers, reaction conditions
d stde reuctnan are describe!d

a9 Avurs fo Yarwus estents .
. viride with dienic or divnie ¢
ewtd, grenps i stencally favoralle e
avts wah PR CH Vo fun cis andd trans-1.
Vobes Loy dehevane, m. 72° and 14
SUH SH i give 14 -tetn
Teeean,m. P31 A CHLe ] >
VPl amd eslivinylbenzene give
irosd-bensostunnepin, m. ¥2°, o

2 L2
4 N SniClHy 'CHH:\
EPP
T S (CH), cHa”
Phy U

Roberte H. Brecdeimerge
Solution polvmerization of vinyl acetate in astesus sciutions
of pariiaily acetylated alcohol IV. Tte (zterfacial
prepertes of the graft copolyme?: I & rov. Ind,

15 lust,, Formosa), J. Chinese Chewm. =
1T 8, 276-83( 1961 X Pub. 1962)(in Fnglish
voaguiicant difference between the inw
uf the grait copalymer in interfacinl tensina w
renazkable differences in the ability to ferm opiets and
e the stabitity of the emulsion were found. T 23 attributed
1o th stence of 2 configurationu) forms of the smait copolymer
th itics of which with the vil phase are <iferect from each
vtaer. I is conceivabie that neither form of tze graft copoly-
mers las a solubilization power for water-inso!. sebstapces. The
cifect of subctances slightly sol. in water o3 the viscosity of the
polymer soin. 15 dependent on the different cuaZ sumatien:| con-
dtions of the mer mol. in sola. This depe oo the intra-
caction of the polvmer mols,, the interactica beixe¢ea the poiy-

o3served, but

W

mer mals,, apd the medium into which the suheteaces Ive,
pP. Yeh
9233
o1 acetate: in vinyl

TR LTS aka 11,
paper strip un vinyl acetate
thie strip, spray with a of .28
mer by

st above the inunersed part,
Akimasa Masuda

Antonin Rysanck
: 12, 2015t Wd'.’)i
acetate (1) dispersions contg. 20 g./b poly(vinyl ale.
Xd .\LO)gmul:):. 14.8 g. /1. NaCl, and 1.15 g. /1. :\cpH
re preymerizmd at 30° in the presence of 0.5% lauroy] poroxide.
Tle ratios of | to dispersion medium were 0.46-1.13:1. The max.
a.rticle diam, was inversely proportional to the sq..af the no. of
atims of the stirrer. Addn. of 1-3% poly(vinyl acctate)
1 iacreased the max. particle diam. J. Sebenda

26 -k




1. Acetylation of poly{viny!
dride and stannic chloride.
4 (Kurasinkr Ruven Co.). Kodunshi Kegaku 19,

Ip order to obtain isetactic poly(viny! estersd,
[ a poly{viuy! crher} ¢y umably isotactic) by use
s- 2cid anhydride anl a L 1cid was tried.  Vinyl
etner, whicht has a cheas.ile « ther Lond, was chosen as
er and synthes the Reppe process. A white
erysmaltizable poly 1y ohtained in low-temp.
poivmerzation wi : ) as the catalyst. The
product of the puiy nar with Ac:O and SnCl was sol.
and Me:CO, unhie the wiginal poly(vinyl ether).
red spectruin and a:.b resnlts shaw that subsiitation
1zy1 crhier group by the xcetie groun taok place almiost
. The x-ray [ tteri.aud infrised spe m of the

1548

palv(vinylacetate) (I) obiun
pulyaers like those of ¢
merization. The ac
anvlic NaOH. The
degree of polymcerizart
COomly rensureienut of

<+ aboat F Tron v
¢ aq. soln. II. Synthesis of isorar
poiyvinyl formaze;. Kivoshi Fujii and Takani Movk!:
Lond. 124-30. Crystaliizzble acd nozcrystaiiizable pe
were prepd. from wvinyl teri-Bu ether in the presence of a
catalyst or SuCl as the initiator. Two types of poly
tart-Bu ethers) (I) were ucctylated with Ac;O and SaClg or
and then sapond. to give poly(vinyi ale.) (). The two t
ol II thus obtaiued were formylated by HCO;H. The
results and infrared studies show that the formyiation takes
alimost completely ta give poly(vinyl formates; (IIL
demved from erystailizable I is erystaliizable, while IIT desiv

from noncrystallizable I is nonerystallizable. The crystaliizable
I1I gives a shagp fiber diagram and the fber pericd is 6.33 A..
which corresponds tg the isotactic configuration. Syndiotact!

propagation iu the free-ra.lical polymerization of vinyl esters it
enhanced over isotactic propagation by decreasing the poiy-
Stretched films of isotactic and syndintactic
The I £lm:

merization temp.
UI were subjected ta heterogeneous nydrolysis.
obtained have similar fiber diagrams; they hath
Eber period of 2.5 A.

Eichi Wada

V. Infiuence of the polymerization
Luper Alexandcu 20d M. Opris.  Reo.
Chim. (Bucharest) 13, No. 5, 279-81(1962); cf. CA 57, 16857b.
Vinyl acetate was poly i various sqlveuu. While in
EtOH the degree of polymerization is 200, in glycerol it can
reach 5000. The depolymerization of the poly(vinyl acetate)
during hydrolysis to poly(vinyl ale.) is highly dependent on the
reaction madium. The solvent used for polymerization affccts
the degree of crysty. of the poly(vinyl ale.). Thus,in MeCOER,
a poly{vinyl alc.) with 659, relative crystallinity was obtained.
Erwin Glotter

Poly(vinyt alcobol).
solVERT IC .

4662

Hydrolysis of polv(vinyl esters). Eugene C. Mfartin and
Jose N STITSER Tangard Oil Co. (ladiazz)). _U.S.
3,066,121 (Cl, 260~91.3), Nov. 27, 1962, Appl. Julr 3, 193¢; 2
pp. Homogeneous poly(vinvl alc.) solns. are prepd. Sy the hy-
drolysis of poly(vinyl esters). Anbyd. poly(vinsl ace:ate; (1
part) is dissoived in S.3 purts abs. MeOH and guazidize cai-
Lonate cat~"yst, 0.01-0.05 g./g. ester, is added. Hydreiysis is
carried out at 25°, first under anhyd. conditinns and later in the
presence of H,O. The reaction is terminared by AcOH. The

—

224

11478
Syndiotactic poly’rinyl formate) and L 50~
hol” T ¥ G, K. ‘lcCain, X. L. Eadrey. and C. L, Srurm
(Diarnond Aikali Co., Painesvilie, Ohio). /. Polymer Sci. P AL

1, 931-6471963). Low temp. polymerization of vinyl formate,
tnitiated Ly ultraviolet light-activated 0.1 mo'e <7 {Me.CiCN)-
N:!; yielded a polymer having considerable symdiotacticity.
After the polymerization proceeded to 10-20%; conversion, the
polvivinyl formate) (I} was isolated. purified, an8 hydrolyzed to
the corresponding polyivinyl alc.) ({ITI). The intrinsic viscosities
{n] of I in CHCly were proportional tn those of the corresponding
IIin H:O. Thus, for I, therelation [p} = $.42 X 1072 DP** was
used todet. theav. degree of polymerization { DP), DU increased
with polymerization temp., {rem which the difference between
the energy of activation for propagation and termination was
caled. as 4.3 kcal.,/mole. Detn. af the Huggins const. indicat- d
essentially na branching of the polymer. Detr. of the 1,2-g'vcol
content showed that a lowering of the temp. reduced head-to-
head addn. X-ray difiraction patterus of oriented samples of I,
and the color of indinze complexes of the corresponding I, in-
dicated a higher stereoregularity for lower poiymerization temps.
A higher stereoregularity did not result in a higher crystaliinity
ar higher 4., but lowered the swelling and soly. in solvents. Ia-

‘rared spectra of I polymerized at difierent temps. were identical.
A. G. Tsuk

irmed by the value of 1,../%,° L8
1o reach equil. turbidity . and 2, i+ m
of I). Thus. Ing. Ilin 8 g. MeOH was
>f 2 g HLBO, by u<ing 0.01¢; azamlijsn
1t 60 for 21 hrs. to give a polviner in
ibove polymer had a 2.2 value of 1,48
contrary, I prepd. by un ordinary methid
value of 2-5 X 10° hrs.

11487

Irmai).
By ao irradiatinn
- lj

y Masakazu Mutsumoto and  KiooXazu Japan.

(50 parts) in LV €3 (L S
at 315 % 10 ¢ shr.oat 30-3° 0
69.257 yield.  Poly(vinyl Je.o pi

luw degree of swellGZ, S(Zgrsiing it

ut the polymner had u
1 ory stallinity.
H. Kawazura
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Poly(vingl tat i British Celanese Ltd,
‘b enals Grady, U]
Biit. 834,191, Nov. 16, 1060. Poly(
sicea of fine particle size are prepd.

vinyl acetate) (I) emul:
by the catalytic poly:

the polymerization of

2.2%7 of u tecti olloid, and (b) 0.5-2.5% by wt. of ¢ thear ' 2
2.2%, of u pratective c (%) o e hednide (V) as smblhlﬂ'sx 725 The s

plasticizer for the I, and thereafter adding

i . of during the polymerization rut greate. IV;
ing tlie conen. of IT 4 poly: O s TV
cellulose ethers are the YN only 457%
and di-Bu phthalate (L} 5 sions contg. 907
Thus, hydroxycthyl cellulose 160. higher than 30% 1.

than 12757, -
are not avcessary. The IH,O-sol.
peeferred protective colloids,
the prefecred plasticizer.

bated on the wt. of the emulsion.

s Hawtin, and Kenneth Jones) /v

ELor an

Novaky, Pl
i H tion o

maiizzatioa of vinyt cetate (I1) in emulsion form by starting suspension polymenza o,

II in an emulsion contg. (6) at leas. (he presence

11047

Effect of stabilizers o.»
olym

AT =S D

Cli:e\ma.\';ra:im,il. 10, 669-71(1960).—The

L GUATT
e f vinvl acetate (I) was studied it

1 ly(vinyl nlcol}nl) (Ill). or
i O{sng.l't":?‘:c})polysloer of styrene with jnplem an=
V) 8 at 72°. The most efficient was

50752 £0.1%
the suspeasion of 305 l?r?ne;“::i?h 0.6‘72
35, 11 {caled. on the aq. phase), wher Tith 0.6%
or 0.3 1 couid be suspenced. ~ With 0.5% IV, suspe
69 I could be polymerized, bfut a;dc:rrﬁr:;.
i the polymer form -
the particles of poly ¥ S_c;h_enda

II 72, N2,COy 4.8, and H;0 up to 3075 parts were heated to perfect.

°, 83 parts by wt. of
(SNH.),S:F)OA was added, and then 348 parts of I wn_sr::dded_.
The temp. was raised to 68° and then slowly to 75 until
refux ceased. 11(3436 parts) was addd at a uniform rate to
Leep the temp. =t 82—4°. Alter 165 mia., 24 p:\n’s mare of
I was added slowly, the temp. was raised to 007, and 12
parts more of I was added. After 35 min. more heating, the
emulsion was cooled to 30°. The particle size of the emul-
sion was 0.5-1.5 u. John H. Dittmar

echsler anc

Polymerization of vj Harry ¥
; U.S. 2,965,623, Dec. 20,

StaT ovy (o Horden Co.j.
1860. 'l esiers are suspended as the dispersed phase
in I.O. The process is esp. useful for preducing poiy-

{vinvl acetaic) of low mol. wt., and making possik'e the
prepn. of poymerized beads baving surfaces that resist
aggzlomeration. Vinyvl esters of Cr~Cia monocarboxylic
alipliatic acids may be used. Polyg vinFl alc.) is used as the
dispersicy or suspending agen¥ zan pophilic org. per-
oxide as a nclyinerizaticn initiator fer the suriaces of the
particles.  Results are given which shew the effect of varia-
tions in propotions on the properties of the polymerized
susnension, csp. the need for an org. peroxide, H;Oy, anud an
alkali as well as poly(vioyl ale.) in preventing instabiity
of the suspension. AcH, EtCHO, or PrCHO are used to
decrease tbe av. mol. wt. of the polyester. The niixt. is
warmerd with a H-O-sol. alkali, adénl. portions of alkali
being added to maintain the pi at 4.5~10. The approx.
proportions by wt. are: vinyl ester 100, H:0 25-1000, org.
peroxide 0.02-2, H.Op 0.0103-0.3 part (anhyd. basis), poly-
(viny! cle.) U.04-55% of the wt. of H.O, and alkali in an amt.
sufficient to establish the pH of the aq. phase initially at

>7 Arthur Lyzan
8638
Poly{vinyt acetate] of low molecular weight Romaoia,
A Stry of Petroleum an temucal [naustry {by Costescn
Dan, Opresca Niculae, and Mateescu Minaela). Ger.

1,060,142, June 25, 1959 (CL. 39¢). Thirty L. of a 155 2q.
solt. of poly(vinyl ale.) was heated to 66-9°. Vinylacetate

30 L), wt whicn 450 g. Bz.Qs and 133.7 g. butyraldehyde
The temp.
The tltered and dried polymer
Richard ‘Seekircher

were dissulved, was added at a'rate of 6 I /hr.
was then raised to 953°.
beads had a K-value of 35 & 3%.

ntaca Nvyzhora and 3
. Nagoyw). NVippon Kegiku Zasshi 81, 602-4
y {vinyl acetate) wus diseolved in various sol-
vents (CH.CICH:CI, cyclohexanune, Cyfls, toluene, acetone,
JMe e ketone, and MeOH), and the propagatinn velocities
of ultrasonic waves in these solas. were mcasured. The
values of partial specific compressihility (p.s.c.) of the solute
in these media were detd., and the possibie relation of p.s.c.
to the shape and size of macromols. in soln. is discus

«oln. of the poly(vinyl al.

. polymerization of vinyl

a freshly prepd. 10% aq. sol. of = =

20490
chlymerizat'lon of vi.iyl ester .Zurashiki Rayon Co.,
T s S vlay 3, A nitrile which does

.
ot polymerize with the vinyl esters is used as a pol i

ion {nedxum. Theresulting polyvinyl ester maypgcys,:;lrf;
to yield an aq. solo. of poly(vinyl alc.) which is higbl);
resistant to gelation.  Thus, a mixt. of vinyl acetate 70
acetonitrile 30, and azodiisohutyronitrile 0.01 part was poly-
merized in a sealed tube 2t 60° for 48 hrs. The pol Yy
acetate) obtained was sapond. to -

[}

)sht:\“edo elatic et
0 y ved no gelation aft,

ays at 30°. Bql. 866,882. Ethylene carbo::m:er 13
sed as the polymerization medivm John T. Byrne

20506

United States Rubber
Ca 3y ) . Ger, 1,003,558, Nov. 24,
1960 (Cl."39c). . Poly(vinyl acetate) dispersions are de.
scribed which resist freczing, vigorous stirring, and ppta. by
salts. The dispersions are polymerized in the presence of
3-8 parts/100 parts monomer of aa emulsifer (I, which is
made by the reactiod of polypropylene glycol (800-2100
mol. wt.) with enough ethylene oxide to give 40-90%, poly-
(oxyethylene) in the emulsifier. Vinyl acetate may. Ls co-
polymerized with 409, dialkyl maleate or fumarate, vinyl
esters of fatty acids, or alkyl acrylates or methacrylates.
The discoloratjon of films of these dispersions is avoided by
adding 0.1-0.4 part NaOH, LiOH, or MgO, but not KUH
or NHLOIL.  For example, H,0 836.5, 1 5.2, K-S0s 4.2, aud
a mixt. 109 kg. from vinyl acetate 7.7, Bu maleate 2.3, and
10.4'5 part were mixed and heated for 0.5 hr. to 65.5~71.0°.
During 10 hrs., a mixt. of vinyl acetate 721.6, di-Bu male-
ate 216.0, and I $2.2 kg. was introdoced, and the whnle
was heated for 4 more hrs. The I was made from polypro-
pylene glycol (mol. wt. 1300-1800) and ethylene oxide to ob-
tain 809, by wt. m the emulsifier. This dispersion had 55.2%,
solids.  ARer stirring 100 g. of the dispersion with 15,000
r.p.m., for 30 min., 0.05 g. coagulum did not pass 2 100-mesh
screen.  The adda. of 30 ec. soln. contg. 3% alum or CaCly
caused no pptn. i{. J. Schiinemann

26530 .
Kurashiki Rayon Co. Ltd. Brit.
The starting material for catalyte
acetate (I) is d:oxyghe.natcd beft:;e
erization by countercurrent coptact with gases geoer=
ﬁmy decompn?o{ the poly'merizau?n catalyst, thus s!_'(m"}.—
ening the reaction time. If 2,2 -azobxs_xsobutyromm e
(II) is used as a catalyst, N is tiberated, while 1}740. gc:e_r-
ates CO; by decompa. during the polymenu&uan.‘:h’l‘ ues(i

0.03%, O in 136 kg. Iand 34 kg. MeOH at 20 was'_b arg
hourly into a deoxygemation preheater. Aﬂe_r pr &kﬂ\‘:-xlg
to 60°, the material was chzrgegi to a polymerizatioa kettle
and the reaction proceeded continuously at ls%zconve'fsmu.
"The temp. at tae top of the preheater was 60° and in tl!;!e
Zooler tower 25°. The amt. of O dissolved ia the som.
charge was 1.0 X 107? ‘mole/1. and that in the mixed soln.
caharzed into the polvmerization kettle had been rcducedb;o
5 % 10~ mole/l. The amt. of waste gas qu%;IL;]./ .

contg. 95% O and 365%™ John H. ar

i acetate).
872,773, July 12,

225



14295

aceeleration cffect far sipnn. of I was mainly duc to the
catalyst adzorption by k2 Ot groups in the same mol, and
tie steric hindrance.

Eiichi Wada

partly due to the decrease of

Tuarbwerke rfoecrst
. Kabprs. Alfred Kith

Gev. 1.094.477, June 50,
{ _29¢).  Polyvinyl esters, wp. poly(vinyl acetate),
are sapond. in the prescnce of 5-15%, {0 and 1 of the follow-
ing sclvents: Acetone, eri-BuOH, McOAc, or (glruhycro—
fururan. or their mixts. ut 10-95° by the usc vl }I:SO. as
sapoll. catalyst. The process vickds nowd antufvinet A1

14991

<t. hy f@luation of
from acid residues
The acid, esp-
. procTss is re-
Heinz Sontag

h is removed {rora e reaction mi

ton und which is d iree fro
oly{vinyt ale.) of nizn pusity.
el is reieased during tae sapuil
‘mwust tree of Lupurities.

Heat-hurdenable gpoly{vingt

g M s e s
The process of \ving poly(vinyl ace-
rate) and a2 metal b ¢ ia a suitable solvent, casting the
.on 2 b izce in a thin layer and evaps. the
wlvenr gives @ ~depabla film.  Thus, G=iva v-10
{pulvlvinyl acetate), ibcp. viscosity] 33, di-Bu plithalute 2.
el BeCl.6H.0 1.63 part, ware dissolved in fi5 patts Me-
OH. The soln. wis cast on a smooth pelished belt and
subjected to 105-40°F. for about 8 min. to cvap. the sol-
vent and leave a filin abcut 2 mils thick, This film wus
ased to join th2 ends of 2 webs of puper by overlapping the
emls, ¢ g che dried (Glm between the overlappad ends,
and app! a net iren. Jobn T. Byrne

Poly(vinlz(l alcohol) Era.(t Cogolgen. Tsukuwo Tomo-
T TAohaTa, and Xyao Apemiya. Japan.
3388(’61),. Apr. 18, Wetspun poly(vinyl alc.) fiber is
socaked m a 10% ag. soln. of 2-methyl-5~vinylpyridine, ir-
radiated with Co®, “HLOH.

50

ond geutralized with 1% XN
Then MeOH is completely removed by using a Soxhlet ex-

tractor, and the fiber is dyed with an acid dye.
Hiroshi Kataoka

21671

Low-molecular-weight poly(vinyl

L e ARa éu .Lcuau::m(o and M
T 3| g 1% yon Co., Ltd.). U.S. 2,983,759,
Aay 9, 190l.  The prepn. of the title p)roduc:s having-,le?'-
minal CO groups is accomplisbed by partially oxidizing 0.1-
10 mole $, of the OH groups of high-mol.-wt. poly{viayl
ale.) (I) followed by cleaving the oxidized I with NaOH at
%:USCCL) gn;upsI in : reverse aldolcondensaton reaction.
, treating I with an av. degree of polymerizati

af quO with ‘200%_by wt. N—bromosuicix{imide :log()('PfI:n)'
40 min. gave an oxidized product, in which 0.255% of the
OH groups was oxzidized. Treating 350 g. of a 195 oxidized
1 soln. with 10 cc. 5V NaOH at 85° for 10 min. gave a I
with an av. DP of 320 and contg. 0.433 mole &, CO groups.
These compds. are used as cross-linking agents for I through
uce‘_tzl formatioa. P. E, Templin

27983
Modified poly(vinyl llcohols‘. rarbwerke Hoechst Akt.-
Ge3T - atirs, Wwougang Zimmermann, and
Alfred Ktiblkampf). Ger. 1,081,229, May 3, 1960 (Cl.

19:).  HiO-sol. modified poly(vinyl alcs.) with improved
surface and interface activities contg. at least 30 wt. %

poly(vinyl alc.) units are prepd, by acid or allk., complete-

or partial sapon. or reesterification of spedial graft copoly-
mers (CA _55. 12935¢). Films made of these products are
softer in air on account of absorbed water. Addaol. soft-

efiers, e.g. giycerol, are desirable. Dieter Greiber

226
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e poly(vinyl acetate). Herculess Powder Co.

nt. ] . 2, . cryst. poly(vinyl acetate)

(1) is made by bringing vinyl acetate (1) into contact with

__a catalyst prepd. by mixing a V compd. with an organo-

melallic compd. of an alkali metal, alk. earth metal, Zn,

or Al. The new I has a cryst.-type x-ray q:ﬁracuon powder

pattern and on hydrolysis yields a poly(vinyl alc.) (L) of

a high degrec of crystallinity. The Iis used in the prepa.

d of films, fibers, plasticy, or as a film-forming coating compan.,

or in ke pepn. of a new type of III.  Thus, Et,0 2‘.).30.

11 10, and iso-Bu:Al 0.4 in beptane 1.3 were warmed to 30°,

and a suspension of VCl 0.18 in r-heptane & parts was

" added. After 19 hrs. agitation, 4 parts anhyd. EtOH was

~ added to stop the polymerization. Thesepd. inscl. polymer

of [ was extd. with boiling cyclahexane, dried at 80° for 16

hrs. 197 vacuo, and then dissolved in boiling xylene. The hot

xvlene soln. was filtered, and the xylene was removed.

¢ The polymer was dﬁie&l 101;14 hrs. atdSO" snvacro. Thelbad

;st.-type x-ray diffraction powder pattern.

acmstotyn Y P palohn H. Dittmar

Crystalli

13741

Vinyl emulsion polymers. Badische Anilin- & Soda-
Fabrik Akt.-Ges. (by Hellmut Scholz and Fritz Kieferle).
Ger. 1,026,962, Mar. 27, 1958 (Cl. 30¢). Polymeric meta-
phosphates (1) are used as protective colloids in the poly-
merization of vinyl emuwsions. The I do not incorporate
into the polymer mols. and therefore do not detrimentally
affect their stability and soly. properties. They are ob-
tained by meiting hydrated cryst. K mono-orthophosphate
and are dissolved in a soln. of & Na salt. Thus, 10.75, Na
tripolyphosphate 0.5, and primary Na phosphate 0.125 were
dissolved in HaO 300 parts in a stainless-steel autoclave.
‘The aq. soln. of pH 7.3 had a relative viscesity of 5.1,
Lauroyl peroxide (0.25 part) and 100 parts vinyl chloride
(II} were added. and the reaction mixt. was stirred and
heated. After 1¢ hrs., tke pressure dropped and the mixt.
was cooled down. A bead polymer of K-value 71 was ob-
tained which was sol. in cyclohexanone and possessed good
stability to light and heat. Vhen the polymer was pressed
at 250 ctm. and 150°, no discoloration was observed after 3
miu. aud only a slight reddish lint was observed after @ min,
A similar polymer, prepd. with 025 part poly(viay] alc.)
as the protective colloid, sitowed a red tinge alter 3 nun.
and was colored deeply violct after 9 min. Similarly prepd.
were poly(vinyl propionate) (L) of K-value 73.5 and a co-
polvmer of 1I and LII of K-value 62. F. Franks

Polymerization of vinyl compounds. Wolfgang Jurgeleit
(to Vercinigte Glanzstofl-Fabriken Akt.-Ges.). U.S. 2,-
924,589, Feb. 9, 1960. See Fr. 1,134,751 (C4 51, 9213%).

P.M. B.

Plasticized vinyl resin composition containing vinylcyclo-’
hexanol esters. Allied Chemical Corp. {(by Robert C. Ku-
der). Brit. 827,388, Feb. 3, 1960. See U.S. 2,754,281
(CA 30, 16184a).. P. M. B.

Deodorization of poly(vin)xl acetne? dj?ersions. Farb-
wer) TSy XRL.-Ges. YOrmt, Master Lutius & Brivling

by Erich Feld aud Hujo Eilers). Ger. 1,029,155, Apr. 30,
1958 (Cl. 39¢). Poly(vinyl acetate) dispersions are deo-
dorized by treating them with steam or hot air. The steam
or air is mixed 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,
18490- R. W. Rosner

16024

. uc
B X1, L0y Liaus , Edua Dergmeiste
Joseph ‘Hecknaier). er. 1,026,074, A\rl.ur.
W0e).  Purtialty (5-20%) alkylated poly(viny s ) (L,
derived from the copnlymerization of vinyl "lﬁ:lu‘—"(l dlld
isopropenyl ucetate and mbscqueul._h)‘r!r' ysis, provide g‘.f‘ !
dispersing agents for the free radical-initinted pn|_\min/:f.
Lion of vinyl mononers. The amt. of Lto E-.c added \IJ_- s
fromn 0.03%, to 0.2 fur suspension- to 2-10%, for emu s&)xs
polymerization. Thus, IL 3000 COl\l";.oBL:O: Q. and h
40 parts was licated with reflux to 63°. After 1 hr:, 3 le
upper layer consisted of monomeric L dissolved in a low -gg)oc,.
potymer. Then 0.2 part I (1% isopropenyl :uc:..[I 3%
vinyl alc.) in 15 purts H.0 was stirred in so that the ,-“u
dispersed in the aq. phase. The polymerization was —O{ri_<
plete during an addnl. 4 hrs. After cooling, the bead poly-

iner was Altered off, washed, amd dried. A m'.\l:u' snh\'; W
1L OAe wars coanpletely ransparent antdd Tree owing.  \ien
—

xn partly acetylated vinyl ale. was uscd os dispersiug agent,

the polymeric 11 vielded an opaque, jellylike solu._anjl. “"ll]‘Tu-

vinyl ale. was used, black polyiger was obl.mn_vl' d 1€
i i ati sseribed.

uses of Lin emulsion-poly merizatians are also dLE.“Erunks
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' Brapching and cross-linking during vinyl scetate poly-
merization. Jobn T. Clarke (Dewey and Almy Chem.
Co., Cambridge, Mass.). Kunststoffe-Plastics 3, 151-4
(1956)( Enzhsh) ~—The intrinsic-viscosity data of Wheeler,

a al. (C.A. 46, 11760d) obtained from polymesization,

nponiﬁaﬁon, md reacetylation of CHy:CHOAc was re-,

talcd. The no. av. of polymerization, P., for poly(vinyl
scetate) () was s high as 7700, but P, far the poly{vimyl
alc.) reached a limiting value of 810. Consideration of ail
possible branching and cross-linking reactions led to the
coaclusion that the very bigh mol. wts. were produced by a
transfer reaction that gives saponifiable branches. The
a H is the principal point of attack in this reaction since this
rate is-3 times as fast as any other. saponification of I
much lower mol. wt. alcs. were obtained, and reacetvlation
did not produce the sriginal mol. wt. of the polymer.
Tragsfer consts. were evaluated for a series of agents, the
ralues Iorlandlso-PrOAcbdn:OOOWnnd0.000nz resp.
Prom the consts. of the different rates involved and the
concn. of monomer were calked. the mol. chain lengths and
idnetic chain lengths. From the kinetic chain-length calea.,
P, for the basic chain of I was found to be 830, which agrees
with P., above, for poly(vinyt alc.).  Claire Bluestein

228
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a a Kiyo~
ji i d Takao
2 Tnai, Masayasu Maeda, Yasuji Oyanagi, an 2
Snto (Rucashild Rayon Co., Kurashiki). Chem. High
Polymers (Japan) 12, 398-401(1955).—The relation dw(h H
intrinsic vi ity [n]a of poly(vinyl ale.) (I) and tha
prepd. by the acetylation
from data in the literature
The same relation was also ob-
by the sapon. of IL. Prot::l,
P D) remains const.
deme.(it is)concluded that
Eiichi Wada

yoTeTl

s = 0.897 [n]g.*°"-
:nhgﬂrbetwcen I{ and I prepd.
the fact that the polymerization
during the acetylation of polyvinyl alc.
PD is not affected bv the sapon.

8473

o e

s s e

. oo “
Pa’l.A vinyl alcohol) a5 an emrﬂsT Ja 8ECA- gl 22
o ington, Del.y. Ind. Eng. Chem. 49, 382-5

ts as a nomionic emulsifying
prep. fluid polystyrene
Leon Sternberg

1937).—Poly(vinyl ale.) ac
Slkmt and as such can be u_scd to
Jatexes contg. 30 to 40% solids.

9218 B .
Poly(vinyl acetate)emulsj Société Nobel Frangaise,
*1,0U0,37%7 =z, 1952. Oil-in-water emulsions of
poly(vinyl acetate) (I) are made from monomeric vinyl ace-
tate by use of protective colloids which also act as emul-
sifiers, e.g. poly(vinyl alc.) contg. some Ac groups, together
with gelaticn agents for poly(vinyl alc.) solns., especially
H,;BO, and its derivs. A small amt. of a solvent for I which
is somewhat sol. in water is also adced. The product iy
neutralized by addn. of an ethanolamine. Thus, a mixt. of
100 kg. 5% aq. poly(vinyl alc.) soin., 4 kg. of 2 0.5% aq.
N2,BO;, 8 kg. EtOH. 3 kg. 33% aq. (NHu):5:04, and 1 kg.
Na sulforicinoleate was heated to 55° under redux, 100 kg.
viny! acetate being added then with cooling and the temp.
being kept for 3 min. at 80°. On cooling, the product was

neutralized. Friedrich Epstein

15175
Polvmerization of vinyl acetate. David H. Coffev and
John M, Phillipson (to Imperial Chemical Industries Ltd.).
Brit, 776,181, June 5, 1957. To an agitated soln. of pely-
(glyceryl miethacrylate) (I) 3.1, Na,CO, 0.63, and water 59
parts at £53-7° were added concurrently vinyl acetate (II)
137 and 4 saln. of 1 3.1, (NH:S:0a 0.83, and water 84 parts
over a period of 2-3 hrs, The temp. was allowed to rise
gradually to 83°. Steam-stripping removed unreacted IT
and left a dispersion of poly(viny! a te) with particles of
30 u, which recunined stabBIe on prolooged Storage.
E. D. Witman
vinyl acetate) at hich viscosi
Lonzx ztAtiwe

2 un 15 ~abr Ho-lr

Swiss 314 752, Dac. 1956 (Cl. 41). The viscosity of
24 :721e) dispersions may be controlled during

by varying the ratio of poly(viny!t alc.) (or
-e colloid) to the amt. of vinyl acctate mono-
artion,  Thus 360 g. of 10% aq. polyfvinyl
ale.) soln. (2 7. solids of 389, virylacetate) having & vizens-
jty of 25 centipoises in 5% aq. soln. at 20° and 200 g. water.
fn a closed vessel, are purged with.H and heated at §5-70°
with stirring. From a separate vessel there are introduced
0.2 z. glucose dissolved in 50 cc. water and 60 cc, (56 g.)
cinvl acetate monomer (having dissolved in it 2.0 cc. 30%
H:0, in 639 g.} 2nd an addal. 0.5.ce. 309, H,0, for this first
portioa. On further heating at 68-70°, the internal pres-
surc reaches 1.%-2.0 kg./sq. cm. Yhen the pressure id
stabilized at 1.5 kg./sq. cm., an addnl. 60-cc. portion of
d. 1In this way, a total of 650 . monomer

3 g. glucnse is allowed to react over a period of 2 hrs.
to give an conling & dispersion contg. 55% solids, 1.5%, re-
sidual mannmer and having 1.5 u av. particle diap., pH

4.15, and 150 poise viscosity. \With the use of 120<c.
13 0 anmier in the above example, the dispersinn
contained 3 solids. 1.6%, residual manomer. and har a

2 p av. oarticle dinm., pH 4.2, and 100 poise viscosity.
With 180-cc. partions of manomer, the dispersinn contained
54,077 =olids, 1.7°% recidual monomer and had a 2-2.5 pav.
particle diam., nH 4.3, and 30 poisc viscosity.- With the
addn. of the ~hole A3N-g, monomer in one portion, the dis-
persinn cont -ined 339 solids and had a 3 u av. particle
diam., pH 4.}, and 10 poise viscoxity. Mark Plunguian

GEn:ulsion ool e. Darothy J.

v onn ~. Phillip to Imperial Chemieal Indus-
tries Ltd.). Brit. 777,484, June 26, 1057. Anr aq. dispersion
of palvivi 2 3 : uls‘lm%ﬁﬁ'ﬂ_m&-
s ~water in tae presence ol partially hydrolyzed poly-

(viny! acetate), an alkali salt of poly(methacrvtic acid), and
a'pnlymerization catalyst. Thus, a2 mixt. of 2.5 parts of 87%,
hydrolvzed poly/viayl acetate), 0.63 part of .NH, polv-
methacrylate (viscosity of a 15% aq. soln. at 20°, 700
pnises), and 0.63 part of Na,CO; was dissolved in 5% parts
of'water and charged into a polymerization fask fitted with a
thermometer and 2 dropping lunnels. Vinyl acetate (138
parts) was charged to ons dropping funnel; a soln. of 2.5
pas of 8T hudrolyzed poly(viny! acetate), 0.63 part of
YH. polvmethacrylate, and 0.63 part of (NH,)5.0y (cata-
Ivst} in 3% parts of water was charged to the other. The
the content of the flark was raised to 65-7°, and
ner 2nd catalyst soln, were started and con-
, during which the monamer refluxed and
3 allowed ta rise to 80°. The ratio of monomer
ot const. during the addn. period. After
. omplete, heating was continued until the
temp. reached’83 ‘refluxing ceased. Polymerization'was
then substantialiv complete. Traces of residual monomey
could e remoaved by 'steamn distn.  The product wasa smooth,

14324

creamy dispersion. . The av. particle size was 15 . Na
polyraethacrylate can be ;u:,:('iitll“ﬂ!ih lo(rN!I.WLH. polymeth-
acrylate and KS:0y substitu or the .

e ’ J. K. Sullivan
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Studies on the branching of vinyl polymers. I. %ﬁt
sis of branched polyvinyl acetate. Jumji , uro
> urashiki Rayom Co.,
Toyama). Chem. High Polymers (Japan) 11, 332-8
(1954).—For the purpose of synthesizing branched poly-
vinyl acetate, the condensation reaction between polyvinyl,
acetate-acetylacetate coester and polyvinyl acetate baving
carbonyl group at the end of the mol. was carried out in
benzene in the presence of triethylamine. Formation of
branched polymer was postulated by measuring the viscosi-
ties of the products. Eiicht Wada
Studies on the sfett of uldchydes on tre polymerization
of vinyl acetate with heavy hydrogen as a tracer. Toshizo
Chitani, Gisuke Meshitsuka, and Arika Matsumoto (Osaka
Univ.). Chem. High Polymers (Japan) 11, 337-43(1954).—
In a'study of the effect of aldehyde and O on the polymreriza-’
tion reaction of vinyl acetate with dilatometer, it was con-
firmed that these 2 substances markedly accelerate the re-
action velocity. To elucidate the reaction mechanism,
2ldehirde having heavy H in its component was used. Poly-
vinyl acetate mols. thus obtained combined about 3 atoms
.of teavy hydrogen/mol. Eiichi Wada
Relaxaton processes in polyvinyl acetate. P.F. Veselov-
sm%ﬂﬂﬁmﬁrZS, 1204-8(1935).
—Botx for hard and for highly elastic polyvinyl acetate (1}
the results of measurements are presented for the dielec. loss
(tan 5) and for the dielec. permeability (¢) as a function of
temp. Thus, for hard I at 1.6 kilocycles at about 82°tan 3
reackss its max. of 0.20. Another max. (Dot so high) is
reached at about —58°. These measurements were con-
ducted, as far as the elastic I is concerned, with I which was
plasticized with 40% naphthalene. =. Werner Jacobson
Swelling of polyvinyl formal films in binary mixtures of
methylal, ethylal, methanol,-acetone, and water. Osamu
Yoshizald (Univ. Kyoto). Chem. High Polymers (Japan)
11, 363-11(1954).—Swelling of polyvinyl formal films baving
various degrees of formalization asstudied in binary mixts.
of water and other solvents, i.e. methylal, ethylal, methanol,
and acetone. Max. 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 satd. aq. soln. of
methylal. Eiichi Wada

6833
. Poly(vinyl acetate) emulsi 1

” an an nna. . Hdowell. and,
Chem. Rev. 118, No. 25, 12, 14, 16(1865).—Poly-
merization of vinyl acetate is characterized as a free-radical
addn. reaction initiated by radicals resulting from the de-
compn. of initiators such as K;5;:On, (NHL%:S:01, HtOs, or
other peroxides. Emulsions of poly(vinyl acetate) contain
water, surface-active or Isifying agents, colloids, cata-
lysts, and a buffer to maintain the pH at about 5.. Proc-
esses are classified as batch, delayed action, and continnous.
Most widely used is the delayed-action system in which
5 to 10%, initial monomer is added to start and the remainder
is added during polymerizatien 10 to 15° above the azeo-
trope temp. Adda. i vary from 2 to 4 hrs,, finer
particles being obtained in the 3—¢-hr. period. With low
colloid content, these give improved water resistance, and
better coalescence and pigment wetting. The films have
greater tensile strength and better adhesion. G. K. H.

Farbwerke
Hoect . vorm. Meister Lucius & Brining (Werner
Starck, inventor). Ger. 915,744, July 29, 1954 (Cl. 39¢,
25n). Polymerizing AcOCH:CH, (I) in 2n aq. soln. of a
surface-active agent and (or) protective colloid, e.g. poly-
(vinyl ale.) (IT) or its water-sol. deriv., and in the presence
of a polymerization catalyst and a2 small amt. of CCl,
gives aq. polyivinyl acetate) dispersions yielding clear,
lustrous coatings of good water resistance. Thus, 1 part
by wt. €, .0, was added to 30 parts of a 5% aq. Il
soln.  The pH was adjusted to 3.5 by addu. of HCOOH,
the mixt. heated at 75, and a sols. of 1.5 parts CCl in
) parts I introduced in 43 min. The mixt. was then
heated N.5 hr. at ®)° to give a dispersion (III) of a creamy
consisteacy. The coatiug comnpn. obtained by triturating
I with a mixt. of 62.5 pasts di-Ba and § parts

1956
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McOH gave clear, lustrous filins fast to wiping even in the
moist state. G. Staigard
Dispersions of poly(vinyl esters). Farbwerke Hoechst
Akt.-Ges. vorm. Meister Lucius & Brining (Werner Langz-
bein, inveator). Ger. 901,936, Jan. 18, 1954 (Cl. 222, 2q).
Dispersions of poly{vinyl csteis) of high mol. wt. which can
casily be applied by brusking are prepd. by polymerization
of vinyl esters in a bath contg. poly(vinyl alc.) (1) in the
presence of 2 nonjonic emulsiter, -ulkylation

& Rydroxy
*product of a higher-mol. alc. ur alkyl-phenol. Thus, 0.165

part 40°Bé. sulfite liquor and 0.1 part of an al#)"lpb-:uyl
polyglycol ether were added to 23 parts of a 5% [ soln.
having a viscosity of about 100 centipoises and a pH of 6.3
and from wlich the O 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 was added. The mixt.

was heated to the b.p., 1.5 parts 1% H;0, soln. was slowly
dropped in with agitation, and heating was continued for

0.5 hr. A poly(vinyl acetate) emulsion of a high £ value
(3. s RN

was recov - G. Starvard
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4.2. The acid or the acid salt can be formed during th:
palymerization, e.g. by use as polyrmerizing catalysts of sulis
of strong peracids, ¢.g. K;5,04 orﬂ\'H.):S—O. Theresulring
potymer emulsions arc compatible with the nsual SuflL’n;‘r.\
and flling agents and give lms of high resistance to water.
Tiws, EtCHO 0.33, KIISO, 0.05, and 20% H,0, 1.3 were
added to a soln. of a partially acetylated I 6 in water 100
parts. The mixt. was leated to 6+4° und 100 parts AcOCH :-
CH; (IT) was added dropwise. A stable, creamy etnulsion,
pH 3.8, contg. 50% solids, was recovered. II similarly
copolymerized with vinyl butyrate gave a viscous, stable
emulsion yiclding clear, transparent, water-resistant coai-
ings. G. Stargard
Poly(vinyl others). 1. G. Farbenindustrie Akt.-Ges.
{Adolf Burgard, Hans Fikentscher, Friedrich Hdlscher, and
Hans Krzikalla, inventors). Ger. 751,603, May 11, 1953
(Cl. 39¢, 25a). Polymerization of decahydronaphthyl
vinyl ethers (I), possibly iz mixts. with similar vinyl
compds., gives polymerization products sol. in aliphatic
and aromatic hydrocarbons, chlorohydrocarbons, esters,
ketones, etc., and suitable as lacquer resins. I are obtained
by treating decahydro-1- or 2-naphthol with C,H; at an
elcvated temp. in the presence of strong alkalies. Thus, a
soin. of 1,2 parts of a BFEt,0 addn. corapd. in 98.75 parts

dioxane was gradually added to decahydro-2-naphthy! vinyl
ether (IT). The maixt. was gradually heated at 140° and
addnl. II and catalyst soln. (III) were added to give 25 parts
[ per 1000 parts II. A pale-yellow resinous product
(IV), m. 80°, was recovered. A 23%, [V soln. in ligroine is
useful for impreguating bark-tanned leather. I or deca-
hydro-1-naphthyl vinyl ether copolymerized with cresyl-
oxyethyl vinyl ether in the ratio 86:3+ in thi- presence of III
at 140% gives a product suitable for imr.* cuating wood.
‘The copolymer obtained from 30 parts I an.! 70 parts vianyl
chloride in a 2% aq. Na a-hydroxyoctadecanesulfonate soln.
contg. a small amt. of Nar5:0, 1s uselul for impregnating
.unsized paper. II (40 parts) similarly copolymerized with
_$0 parts Me acrylate givu a product whlch dissolved in ory.
solvents or dispersed in an aq. medium, is useful asa coaling
compn. A brittle, yellowish resistous product, softening
point about 70°, is obtained by copolymerizatioa of 360
parts Il and 240 parts vinyl isobutyl ether. G. Stargard
Polymerization products from vinyl etbers. Badische
Anilin- & Soda-Fabrik Akt.-Ges. (Eugen Miiller, inventor).
Ger. 846,794, Aug. 18, 1952 (Cl. 39¢, 250). The copolymeri-
zation of vmyl isobutyl ether (I) with diisobutylene (II) and
“(or) lrusobu(ylene (1) at low temps. with the use of cat-
alysts of thy friedel-Crafts type or addn. compds. thereof
gives copofcmenmtf_s having nonadhesive properties. A
weak flow of BF, is introduced into a mixt. of 80 parts by
vol. highly purified I, 20 parts II, b. 101-3°, and 3050 parts
liquefied propane cooled at —60°. The iutroduction 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 BF, is then once more bubbled
-through for 5 sec. The viscous, gluey, colorless muss is
treated with water to evap. the solvent. Thus, the poly-
werizate is converted to a white, nonzdhesive, readily
friable, swollen mass, which is disintegrated by cutting or
plucking, suspended in water, and treated with water in
order to remove the catalyst_ particles still present. th-
inz with water and drymg in streaming air at about 35°
gives a product, m. 74-8°, k value 83. A polymerizate, m.
85-90°, & value 90, is simila.rly obtained from I and III, b.
.178-8°%, in the ratio 75:25. Ger. 868,353, Feb. 23, 1953.
I along with olefins contg. more than 4 C atoms and an iso-
propylidene radical (except II and 1) are used as copoly-
merization components in the process described in Ger.
846,794 (cf. above). Thus, the BF;-catalyzed copolyrneri-
zation of 85 parts I and 15 parts of an olefin mixt. contg.
about 619, 2,3-dimethyl-2-butene and 7.5% 4-methyi-3-
pentene in liquid propane gw:s a produet, m. 70-5°,
value 82. A product m. 73-8°, & value 85, is simifarly ob-
tained from 85 parts I and 15 pans of an olefin mixt. contg.
“about 709, 2,4-dimethyl-3-pentenc. G. Stareard

t -Chemic G. m. b.
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Poly(vinsl acetals). Morris Kaufman (to British Oxygen
Co. Ltd.). Brit. 745,686, Feb. 20, 1936. Vinyl esters
are polymerized in aq. media in the presence of poly(vinyl
ale.) contg. 8-30 mole %, residual acetate groups and a
catalyst for producing suspensions of discrete particles of the
polymer. [f desired, the water may be removed and the
residual wet polvrer 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 ketonme. Thus, 100 parts by wt. vinyl acetate
contg. 0.8 part Bz;O; was added to 300 parts 0.04% aq.
poly(viayl alc.) contg. 12 mole % residual acetate groups.
The mixt. was stirred at 300 r.p.m. and boiled under reflux
for 5 hrs. The temp. was about 50° until the greater part
of the monomer had polymerized, after which it rose to
about 100° and was maintained at this temp. for 2 hrs.
The poly(viayl acetate) was present in the form of beads of
0.5-1 mm. diam. Water (212 parts) was removed and 176.5
parts glacial AcOH was added to the suspension aad stirring
resumed. After 20 min., the polymer dissolved to give a
homogeneous soln. and 19 parts coned. H,SO, and 19.3’
parts pa.ra!ormaldahydu were added. The temp. was raised
to 75° and maiatained for 24 hrs. The soln. was then cooled
to 43° and 7 parts 0.880 d. NH, was added. Stabilization
was complete after stirring for 0.5 hr. at 43°. The poly-
{vinyl formal} was pptd. by addn. of about 500 parts water
to the soln. Analysis of the polymer sho“cd that it con-
tained 9 mole % hydroxy groups, 9 mole %, acetate groups,
and 82 mole % lormal groups. Cf. C.4.32, 67875,

R’ E. Pemrick |
ﬁadxﬁed oly( vinyl nc tate John C.!
ra celer 1awinigan wms Corp.):

.-\pr 10, 1950 Styrene (I) is combined
with pol\\\ m) l acculc) {I1) by bead polywnerization to form
a polymer with better heut resistance and stiffoess at 40—
£0° than IT or mixts. of II and polystyrenec. Thus, a mixt.
of vinyl acetate 100, HyO 143, NaHCO; 0.3, H;04 0.03, and
pois{viurl ale.) 0.2 g. contg. 11% residual IT groups was re-
fluxed until polymerization was complete., The terap. was
raised 10°9$0° and 42.8 g I and 1.0 g. B2y0y were added
slowly. When the reaction was complete, the slurry was
covled and the beads were sepd. from the aq. layer. The
ipreducts are useful in adhesives and coa.hng: R.P. A.
Po{rmenzauon of vinyl acetate. Tsu io Kominami and
unji Ukida (/¢ to Omni Products _S. 2,740,947,
May 22,1053, The polvmcnzauon,ol vmy acetate (I) at
i ta.Les place rapidly in a homogeneous liquid phase by use
f a catalyst mixt. of 0.14-0.3% aromatic sulfinic acid, 0.13—-
0.2% Bz:0,, and sometimes 0.003-0. 001% Fe-
Cl, 4H:0. Compared to otiier catalysts, the induction
eriod 15 shortened and the rate of polymerization increased.
hus, a mixt. of I 70, MeOH 30, and Bz;0; 0.2% poly-
merized at 60° and 40° showed induction periods of 3 and 13
hrs., polymerization periods of 5 and 15 hrs., and yields of
3) and 509, resp.  The same mixt. with 0.15% p-chloro-
Fenzenesulﬁnic acid was polymerized at 40° with an in-
uction period of 4 hrs., a polymerization period of 10 hrs.,
ind a yield of 70%. P. Dreyfuss
Heat-stable poly(vj Wacker-Chemie G. m.
p. F maler an uard Bergmeister, inven
ors). Ger. 928,558, Junc 2, 1955 (CL. 39¢, 25n). Heat~
table poly(vinyl alcs.) are prepd. from products obtained
by alkali ester interchange or sapon. by neuntralization
n ale. suspensions or solns. with strong acids. Thus, a
{eOH-contg. poly(vinyl alc.) prepd. by an alkali ester in-
erchange in MeOH was suspended in MeOH and exactly]
cutraiized with 1% methanolic HCl with potentiometric!
:ateol.  The product was sepd. from the mother liquor by
filtration. It contained 0.65% Na,SO, and remained pure
white even after heating for 10 min. at 220°.  G. Stargard
Emulsion polymerization of vinyl esters. Wacker-
H. (Eduard Bergmeister and Josef Heck-|
maier, inventors). r. 936,063, Dec. 1, 1955 (CL 39,/
»). The polymerization of vinyl esters in aq. medla
Lu'llg poly! 1 ale.) (I) or partially esterified I derivs.
acting as emulsifiers is improved by partially acetalizing
the emulsifier during the polymerization by addn. of a small|
amt. »f an aliphat: aldehyde having 2 or more C atoms, e.g.
515 AcH or EYCHO, and a small amt. of an acid or an
acid sult in urder to obtain a pH of 2.5-4.2, preferably 3.5—
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_Measurement of Lhe How behavmr of
e NETERC TOCLRy, Frank
MTI.PE C (Féd. assoc. tech. inds. peml.ure:
'v:mu, émaux et encres imprimerie Europe Continental).
i2° Congr. 1953, 15+-8(in German).—Polyvinyl acetatc ‘aq.
lchsp:rswns were manufd. with 25%, and 30% dibutyl phthal-
lawor protective colloids such as po yvinyl alc., and their .

flow properties were detd. in a falling-ball viscometer. The
|particles were 2 u and 0.3 u, resp. The flow behavior of the
l'dxspcrsxon contg. protective colloids was thixotropic; the

reiura of the liquid phase to the gel state after stirring pro-
ceeded slowly and depended upon the amt. of agitation.
amn. of thixotropy by means of flow curves was facili-
tited by a rotational viscometer eqlupped with a recorder
for the continuous measurement of variations in stress with

Lie. Raymond R. Myers
11106
Vingl acetate. VII. Average de 2
ot' lhe unal :amﬂ d e akizawa
2 Research Inst.,

Tokyo) J. Chem 5ﬂ£ Japan Ind Chem Sect. 56, 468-9

11107

(1733); of. C.A. 48, 103749, —Polyvinvl acetates (I), having
a degree of po‘)‘rncrha(10| (D.P.) of 2800, 1700, and 300
were sapond. up to varicus degrees of sapon. (A).
and appareat viscosity were mensured to cale. the inlrinsic-
\|.Lo~m (n). The relatinn between 4, n, and the av. D.P.
@ log 2 = 1.613 log (7 X 10%/-
‘i 87) - lo" (0.011 A/i0.021 A — 1)). Katsuya Inouye

Emulsions of vinyl polymers and their application.
Turner. Chim. peintures 17, 209-14(1954). J.H.E. H.

Vinyl plastics. Their derma!ologlca.l and “chemical as-
pects. George E. Morris (Tufts Coll.- Med. School, Bdston).
Arck. Ind. Hyg. Occupational Med. 8, 535—9(1953) cf.
C.A. 46, 10679i.—Plastomers of the vmyl or polymerization
type mclud: polyvinyl, polyacrylate, polyvinylidine, pcly--
elhﬂene. polystyrene, and coumarone and indewe resins.
Workers incurring exposures to partially polymerized resins
of this class may develop sensitization dermatitis. Only
rarely does dermatitis occur from contact with the finished
form of thesc resins. C. L. Campbell

M.

- of polyvinyl acetate was not obtained.
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|polymerization of vinyl acetate with cation-type emulsifier.
Takuhiko Motoyama und Scizo Okemura (Kyoto Univ.).
\Chem. High Polymers (Jupan) 10, 10:3-3(1933}; of. €..4.48,
P102i,—With a cation surface-active agent as emulsider, the
emulsion polymerization of viny] acctate was stuctied. When
* |the surface-active agents such as dodecyIpyridinium chloride
and dodecylpicolinium chloride weie used, stable emulsion
When quaternary
ammonium salts, e.g. trimethylammonium bromide s used,
‘a stable emulsion was obtained. The particle cize, coagula-
tion value,.and the mixing behavior toward plg’mgnt or the
cmu(slou were studled Emulsion

&;e_g%lmd-— T oy Yamamoto. and
cizo Okamura. Ibld 108—16 —With water-sol. high-mol.
compds. as protective colloid, the emulsion polymerization
of vinyl acétate was studied. The rate of polymerization
and the stability of the resulting emulsions were studied.
The protective colloids used were: (1) polvvinv] ales. and
their dedivs. polyacrylic acids, polyvinyl Amine, copolymers
of anhyd. maleic acid, (2) Na salts of alginic acids, cascin,
zum arabie, ete. T. Rutsurit

| Color reactions and simole chemical reactions for

Most vinyl polymus give a eoter reuc
ition when a small a:at. (finely grouad) is added to n melt
(approx. 5 cc.) of CICiHCOH (I) or CLLCHCO:IL (I1) in a
test tube. Polyvinyl ethers are tested in the forin of a
coned. soln. in CH.Cl: (3-5 drops). The eolors obtaiued
with hornopolymers by using I and II, resp., are: polyvinyl
chloride, blug, reddish purple; polyvinyl chiorids, post-
chlorindted, nqne, none; polyvinyl chloroacetate, bluish
purple, reddish purple; Wr«ldish pucpic;
bluish purple; methy! pol¥vinyl ether, green, bluish green;
ethyl and isopropyl polyvinyl ether, bluish green, greenish
biue; dodecyl, hexadlecyl, and octadecyl polyvinyl ether,
|grcen. greenish blue; polyvinylearbazole, light green, blue;
and polyvinylpyrrolidone (careful heating with I), mpid tran-
sition from pink-purple ta blue-green. Copolymers of vinyi
chloride (II1) and viny! acetate (IV)(13-40%); a copolymer
of I 90, IV 4, and vinyl alc. 6%; a copolymer of III 86,
13 and maleic acid 1%;. and a copolymer of ITI 80 aud iso-
propyl vinyl ether 20% give a maroon to purple color with I,
a blue to purple color with II; a copolymer of I 33.3,
IV 33.3, and butyl acrylate 33.3%, becomes weakly red, then
bluish purple when added to I. The presence of polyviny}
alc. (V) is detd. by adding 2 drops 0.1N I-KI sola. to 5 ce.
of neutral aq. soln., dilg. with H,O uatil the blue, green, or
yellowish green color formed is barely visible, ndding a pinch
of borax to B cc. of this soln. and then 5 drops of coned.
HCl; V gives a strong green color. The reaction can be
used to det. V colorimetrically in amts. to below 5%, to
detect as little ag 20 v V in 5§ cc., or to detect 5 mg. borax.
Aromatic polyvinyl ethers give nonspecific colors from yellow
to red. Decahydronaphthyl polyvinyl ether can be de-
tected by the Molisch reaction for callulose, cellulose and 5
H:SO, areadded, and the mixt. is slightly heated, giving
t..yurple color. Maria X. W. Torok
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1379

;E%#ﬂ?TﬂquknWLlemﬂﬂpﬂﬂﬁ—Jmm E.
Bristdland soms lurnbull (to E. I. du Pont de Nemours &
Co.). U.S. 2,614,088, Oct. 14, 1932. Stable Bolm'nzl

acetate emulsi arg, prepd. for use in castuig nonredis~
persibic Blms. }o an aq. soln. contg. 2~10%, by wt. of a hy-
drophilic dispersing agent, such as a completely hydrolyzed
polyvinyl alc. or sol. starch, is added 1.5-3.0%, vinyl acetate
(I) and an activated peroxide catalyst, suchas H,0;, combined
with Zn lormaldehydesulfoxylate. The mixt. is heated, and
further small amts. of I are added so a5 to maintain a mono-
mer concn. below 5% when the polymer concn. is less than
20% and below 3% when the polymer concn. exceeds 20% by
wt. ThepHisheldbetween4and6. The resulting compns.
have polymer concns. of about 40% and are useful for water-
base paints and adhesives. R. G. Shepherd, Jr.

2542
Pol 1 acetate Norris Turnbull (to E, 1.
du’ e .\cmours U.S. 2,614,087, Oct. 14,
1952. Polyvinyl acetate emulsions having high dila.

stability are prepd. by stepwise polymerization of vinyl
acetate in the presence of an ag. soln. contg. 2-10%, by wt. of
a completely hydrolyzed polyvinyl alc. (as dispersing agent),
an activated peroxide catalyst such as HyO; and Zn formals
dehysulfoxylate, and a high-mol. alc, such as lauryl ale.
pH is held between 4 and 6. R. G. Shepherd, Jr.

3615

Polymerization _of vinyl scetate emuls . Tsuguo
Komm ashn yon S). Japan. $346(’'51),
Sept. 15. A ¥o|yvinyl acetate gﬁg sion .prepd. by
polymerization of vinyT acctate is mixed with vinyl acetata
contg. H;O or an aq. suspension of catalyst. The latter is
adsorbed by the polyvinyl acetate and the mixt. is pqu-
merized. The catalyst increases the rate of polymerizatiou
and makes it possibic to obtain a more uniform product.
K. Kitsuta
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1290

Insoluble vin;l acetete gg F:;. Scizo Vkamura and
Ta amasinia, i High Polyviers 6, 44471
It was found that the degree of polyinerization o o
Z_CS.KF&.LI} increased by heat treatment with
vinyl acctate, EtQAc, or CiH¢ soln.  When the amr. of
catalyst increased above a certain limiting value, the 1
beca'mc'insol. in acetone or MeOi. The degres of oly
merizution of pulyvinyl ale. obtained by sspon. of 1 was
almm;t' const. ‘L'hese chaoges are assumed to be caused by
cross-linkage at the active H atom attached to C in the a-
position to the Ac group ix the side chain o7 I. The insol.
polvmer can be changed to a sol. polymer by heaticg in
glacial AcOH contg. Ac:O and H,SO,. The pelyvinyi ale.
obtained by sapon. of the solubilized I wus often nsol. in
hot water. 1. Sakurada
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3195

Polymarizing vinyl acetats in graoular form. Gwym
BASTH and Robert L. Perks (to Skawinigan Chcmmb
Lad.). U.S. 2,535.132, Dee. 23, 1930. Coarse-grained
woymer pacticles that can he dried quickly without fusing
together ure obtained by the polymerization of vinyl ace-
tate in suspension in aq. medium in the presence 0{0 12~
0.14%, on the total suspension, of cmul;nﬁng agent, such
*3 polyviuyl alc., and preferably 0.2-0.5%5 of an anion-

active dispersing agent. The Jatter is the condessation
product of 2 mols. of sulfonic acids of aromztic b rma:bon.s
with 1 mol. HCHO (C.A. 30, 5740%%, 86919 the poly-
merized \a salts of alky| naphthalenesuilonic acids (*'Dar-
#L7, “Daxad’ ot *'Triton R-100"". 1ts 157 aq. soln.
shiould have a surface tension of not less than 3 dynes/cm.
8% 277~ CI. CA 34, 4834‘ 40, 10634 5 Hk.l Fox
ames . yde and
Osear K. ﬂmm (to Dow (gom Corp.). Brit.
7107 . 6, 1950. See U.S. 2,4\;-) W’éCLA D“
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7103
olymerization of vinyl acetate. Distillers
Co., LT, Demmant e et Y . P. Stawl-
inger. Brit. 601,191, Apal 29, 1914, An aq. emulsiou

contg, between W) and GO, by wt., of viayl acetue is
polymerized at atm. pressure under nonturbulent condi-
tiuns at temps. between 40 and G3°, The reaciion is
run at an overall rate of 8-109; by wt. pes hir. in 2 tubalac

vessal having a high ratic of cooling area to vol.
ga e R. G. Sasphecd, Jr.
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o i - EIdWm.R.
" g . Lryant (to E. I. du Poat d
Ncemours & Co.). U.S. 2,485,141, Oct. 18, 1949?
Appmx: 1% Me:CO or otlher ketone of less thon 10 C
atoms js added to ClI;:CHOAc before emulsion poly-
merizing which limits the mol, wt. Tbhe pol

3300

Polymerizatjon of vinyl esters in an aqueous emulsion.
Ed\\_.x%mﬁ‘l und CP?:\rles L. Doyee (to Shu\viuixan
Resins Corp.). U. 2,486,855, Nov. 1, 1040 Vinyl
esters of satd. aliphatic acids are polymecized in aq. dis-
persion with a heteropolymer of vinyl acetute and maleic
anhydride as the dispersing agent. 1. D, Matlack

Yolymenzation _and J  resistance.  Masiimo
Relfer=—"TTalrric_plastiche 15, TS Tm0) .—The av.
chem. resistance of org. compis. is expressed as thce suwmn

- of the internal bond energics of the compd. divided by the
product of -the total no. of its’ tenuinal atoms and their
valencies; ©.g. in compds, CaNimes, in which X ix I{ or
halogen, the av. chem. resistance is [(2n + NEc—x + (u
— 1)Ec—cl/(2n + 2). By using bond cuergics givon by
Rawick (Electrouic Inlerpretation of Qrg. Chemisirs, 1947,
p. M4R), it is culed. that the I rises toward a limiting
value with increasing chain length in homologous series,
and a formula js given for the caten. of the limiting value.
The av. chem. resistunce of the series CaFiny 2 is greate.,
and that of the series CaClingg Smaller, than the I ol

“H:ne:. DBy dividing the av. chem. resistanct of au
compd. by the av. chem. resistance of the corresponding
hydrocarboa, the relative medium chem. resistance is ob-
tained. In the case of alcs., the relative mediurm chem.
resistance falls to a min. for BuOEH; it rises slowly with
increasing chain len;th in fatty acids. NH; groups raise
1, CO groups lower it. The chem. stability of higi polv=
mers is expressed by the av. chem. resistance and the rel-
ative medium chem. resistance of its unit cells: polyethyl<

3872

8. BOORD, R. ¥, BOST, EDGAR C. RRITTON, AND G. BE. GOHEEN

@ enc, 118.6, 1.00; polvisobutylene, 115.G, 1.00; polytetru-
chloroethylene, 105.8, 0.9L: \ml,\'tctmﬂuon?:(l{y\:rnt‘:,

., 14_7.3. 1.26; poly(vinylidene chlaride), 1:31.9, 1.13; poly-
(vinyl chloride), 113.9, 0.8 poly (vi 6

- poly(acrylic acid), 108.6, 0 poly
110.3,0.93; poly(vinyl Me ether), 11t
acetate], 110.4, 0.95; poly{dlc acrylate),
W'l_ﬂklc: methacrylate), 115.6, 0.99; polystyrene, X
1.65. Several hypothetical unit cells are also given. Thc.
concept of the av. chem. resistance is also applied to ex-
plain the comparative chem. stability of certain compds.
the effect of cross linking, and the polymerizatioa mech:
anfsm. H.A.G.
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3, 1045,

polyvinyl acetate.
and suspended in

an aq. vehicle.

E. [. du Pont de Nemours
A process is de-
= the agglomeration of fincly divided
The fincly divided materinl is prepd.
i It is then sepd. and

sticeed wirn added sebacie acid untit all the particies are

coated with it.

tainp. J. Davidson

1883

Wons of vinyl acetate polymers. joscph
E. S nd Wm. A Dounmond (to E. 1 du Pont «le
Nemours & Co.}.  U.S. 2,413,197, Ucc. 24, 1716. Stable
aq. dispecsions of vinyl acetate polymers which can be
stored foe 8- 65 months aee peeind. by ar ciulsiou-polyineri-
Zation techaigue. Vinyl acetate monomer contg, a poly-
merization cats i i o of its own wit.
of a refined petroletin hydracrhon oF w oxildized castor
al,  This mixt. is dispersed inan an. solu. contg. 1.8-
7204 of 4 lmg-bain ale, sulfaie, so that a partiele size of
2 y or less is ohtained.
of a loug-chiuin alkyl betaine or another entionic sirface-
active agent is added 10 the emulsion (figures based on
oil phasc). The cudsion is now heated to above 50°
to clfeet polymicrization.  The procluct is suitable for use
in the leather, textile, oc paper trade.  Cf. C..1. 39, 2008".

K. R. Hesse

2072

E. I.du Port d2 Nemours
& Con. mpena ical Industdes Lrd.). Brit.
567,464, Feb. 15, 1945. Vinyl esters, particularly vinyl
acetate, arc stabilized against polymerization by incor-
porating in them a small proportioa of ag anliycrous Ni,
salt of an org. carboxylic acid. Y. Davidson

© Improved catalysts for vinyl esters, The Distillers
Co. Ltd., Johann J. P. Staudinger, Phillip U. Coppock,
.and David J. Hadlcy. Brit. 578,403, June 27, 19165, Zn
oc Zn compds. or Cd or Crd compds. suppnrted on activated
alumina secve as catalyst, for the syntlesis of viayl esters
from CiHs (I) and org. ocids. The exit gases, after
the removal of the product, are enriched and recircutaged,
Due to aa accunulation of by-product gases, chiedy COy,
the exit gases are occasionally vented. Thus 3% g. ace
tivated alwinina, 4-8 mesh, is heated [2 hrs. at 2(0)* and

tion of viny]

2745

inyl esters. E. I. du Pont de Nemours
vl Allan n, Jr. Brit. 567,879, March
Poiymerization of vinyl esters, such as mono-
meric vinyl acctate, is inhibited by ircorporating in them
a small propuriion of quaternary onium compds. contg. a
quinquevalent giom of Group V of the periodic table,
e.g2., N, P, As, or §h. Particularly satisfactory compds.
arc the tetrzalkyiammonium salts. This trcatment
stabilizes mononceric vinyl acetate and other vinyl esters
of carboxylic acils against polym: jon during storage,
especially where they are liable to be exposed to heat, or
during 1ectificution. CI. C.d4. 41, 2072k, J.D.

The grmues ace thea dried at an elevated

An ag. soln, contg. 0.37-2.2537%,, _

-8a acctate group content of 37 = 20
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21 lodustries Ltd.  Bnt! 43, Feb.
sparsions of vinyl oceiate pofvmers, whicl
storage for 3-G micnths, can be prepd. by

yinarization. A mixt. of vinyiacetate mono-
-1, by wi. of a polymerization catalyst, e.g.,
acd 3-10%, of a stabilizing agent, c.g., & refined’
jeuny bydroearbon or an oxidized castor oil, is added
high-epeed agitation to an aq. soln. contg. 1.8-7.29%,
i uaq. plasc} of a long-chain (12-18 C atoms)
&2, suifate ester (]), e.g., Na salt of sulfated oleyl acctate.\
Agitation is continued until a particle size of 2 ju or less is
obtzired. The dispurrion can contain 1040% of result-
icg resin.  An aq. solu. contg. 0.37-2.25% (bascd om
uq. phase) of a lung-chain (12-I8 C atoms) alky) be-,
Waie or alkyl ammouiwn or pyridinium cationic surface-
active agent {II), c.g., cctyl betaine (C.A. 32, 8G31%) is
added to the emulsinu, which is then heated to 50-80° to
induce polyroerization. [ and II comprise a composite
duspersitiy agent, The process js applicable also to the :
prepa. of dispersions contg. plasticizers for the vinyl ace-
wite. The products are useful as fiuishes for lcalher,
teaviles, arnd paper. The patent containg 5 examples.

Ned L. Jaa

4334

Emulsion polymerizat: Collin:

2m 'S to
IS( AWIDigan S l_.). Brit. 568,684, April 55,
¢45. A stable aq. emulsion of e polywer is made by
polymierizing, witl heating under refiux, an aq. emulsion of
2 Hz0-insol. vinyl or acrylic ester in presence of a peroxide
catalyst, a surface-tension depressant, such as the Ne

Bewry M.

. xalt of the salfonic acid of dioctyl succinic cster, and at

least 2 bydrophilic org. colloids, such as meth,
i . N yl-and be -
cellulose, a partially hydrolyzed polyvinyl acctate b":;:}iilg

¢ — 43

gum arabic, ete, The total amt. of céﬂoid sh?)bél;t;;c:l'
leasct, 0.1%. Dy wt. of total charge and should not excecd
1.2%. Brit. 568,885, Stable aq. coarze-grained disper-
sions of polyvinyl esters are produced.  Brit. 568,886
DISPCTSIOD.S ln_d.slabl.e emulsions of polyvinyl 5tex:s of
)l)(r,gda‘dd viscosities of 1~150 are produced. Cf. C.4. 40
y J. Davidson
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Hmry M. Collins (to

K U.3. 2,385,600, Nov. §,
l‘.’)-lo. Thn.ky creauny, stable, cmul\mm of vulylp-\lymus
in water are described. A surface-tension depressant
(.17 of the total cirarge), e.g., Agrosol O.T., and the
emulsifying agent (I) (approx. 1%4) are lirst dispersed in
the water {(approx. 50%5) d the vinyl mouomer (ap-~
prox. aN%) slowly run in h snrnng Alter a suitable
peroxide catalyst is added (0.05%), heat i+ applied, and
temps. held to gentle ceflux, i.c., 6‘)—90 for 2 s, At the
el of the reactivn oaly abuut 1-6%5 of unreacted monomer
remains. I st be 2 protective colloid which will sta-
bilize the cmulsivn at all temps, l:ncnunl':rcd, say {rom 0°
to 9U°, and coniains scveral colluids hiaving complemen-
tary stabilizing propertics, .nul;mm conty. 50,,, solids
arc readily obtamned. E of ions

of colloids for Lare: methyl cellulnse (IT) -gum tragacanth
(ITI) (2:1), O-potato starch (1:1), hy(lrg};‘eed Ealyvinyl
{IV) with I(’c acctate content-IV  wi

k<
EE U)W G077 acerate) TT (3: B, X1V @37
acetate) (1:1), II-II-IV (339%; acctate) (3:1 l),nnd !II-
IV (31%% acetate) (1:3). Harold 1.

3
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1790
Gel formation in addition polymeri-atoa. Chzves
WIXmng. 7. Am. Chem. Soc. 63, 451-7(1945).-~Bazed on

Flory's method (cf. C.4. 36, 3127) an zquation was ca-
veloped predicting the gel point in Ltie 5.idu. paiymeriza-
tion of a mixt. ol mono~ and bifusctisnal mouoraers.
This cquatios is equiv. to that dzveloped by Stockmayer
(cf. C.d. 36, 2516”). Gel pnints for tae sy
methacrylate—ethylene dimsthacrylate azd
divinyl arhipate were detd. under a variety of exptl. condi-
tions. Results are in reasonubie izrezment with the
above equation only in the presencs of 0.2 moi. 95 or less
of bifunctional monomer. LExptl. resnics in the presence
of more bifunctional monomner ace explained qualitatively
on the basiy that the rcaction mixt. consists of discreie
swolleu polymer anols., the rate of dilfzsion of which is
slow compared with the fate of polyniee chain growth.
By use of a model based on this coucept, it is-caled. that
gelation can occur omly after thise swollen mols. have
filled 13-23% of the rcaction mixt. Kxptl. results indi-
cate 25469, in fair agreement with calen. A.B.G.
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4960,

. A C. Cuthbertson,
. Gee and E. K. Ri rec. Roy, Sec. (Lamlon)
AL70, 300-22(1930) .—AcH (I) and Bz.O: (II} are eficctive
catalysts for the polymcrization of viny! acetate ¢UI),
Tlhe course of the polyincrization has been followed by
dilatometric measurements, both for II as a catalyst and
in tolucue soin. The temp. risc in the dilatemncter is
appreciable for strongly catalyzed reactions. - Viscosity
data allow the compucation of chain lengths of varinux
polymers. Chain braaching occurs at high temps.  Cata-
Iytic decompn. takes place also during the reaction. The
reaction is characterized by an indnction period and the
reaction Kinctics are shown to be coansistent with the view
that a complex formed from catalyst and monomer breaks
down to give a reaction center.  “fermination involves the
interaction of 2 growing react m chains. A growiag
polymer inay terminate its life »  initiation of a new reac-
tion center on collision with @ m- 1omer, in a:dn. to propa-
gation on collision with a mouoineric mol. Toluene it
shown to be a participaat in thé transfer mechanisus.
The energy of activation for the decompa. of the catalyst
is found to be about 29 kg. cal./g- mol. and for the process
of polymerization sbout 17.2 kg. cal./g. mol. S.Z.

5093

Potyriav! pesi comg@siﬁon; The British Thomson-
Hoéuston Co. Lid. rit. =09,u31, Jan. 31, 1922, Poly-
vinyl halides are plosticized with esters of polymerized,
acetylated or acetylated polymerized ricinoleic acid: The
procucts may be mmade into shects or fikins, In examples,
a mixt, of polyvinyl chluride (1) and acetylated catlor
oil is swellen in MeAmCO and d into sheets, and
films are prepd. by dipping a glass sheet into o hot soln, of
I and weetylated castor il in MeAmCO or fenchone.

Sicbilizin reinyl resi Kodak-Pathé. Fr. 836,-

5 . ot ¢ resyn is treated io soln., before
or after sepn. from its reaction mixt. and before drying
at a raised temp,, to the action of a reducing agent in
such a manper that no reducing agent is Jeft in the resin.
Tle treatment may be a catalytic or az eléctrolytic hydro-
genation, or ‘it miay be a reduction with a noometallic
reducing agent, e. g., one contg. NOH, such as phenyi-
hydroxylmine, aceioxime, dimctbylglyoxime or sulicyl-
oxiine. The process is particularly applicable to the
stahilizing of polyviny! acetal resins.

5414
Lizh i . Sylvia M. Stoesser (to
Dow Clicnucal Co.j. 2,154,389, Apr. 11. Viayl
esters such as vinyl acetal nd aromatic vinyl compds.

such as styrvene are stabilized agains_l polymerization by
addn. of aboat 0.5% or more of a salicylate of Cu or Fe.

5949
ducts. The Dow Chemical Co-

Er\xw.Vl ,109, Feb..-£, 1939. Monomeric vinylidene ¢

4 ? N eted
hlori {b. .31.5—32'|spolymenzcdbybemgsul?_|ect_
i:lgntgrenop. olp25—!25' in the presence 0§ a mlyx_ncmum
catalyst, e. g., Os, Bz peroxid%.hmd lwv.l: u—ou‘; :;?::ye;;

i ight. e

pgsureju:ut‘he action of light : - pol Tl b h.d:r'- 2y e
porous solid or a hard bone-like material, whi _u‘unly
slightly sal. in boiling sym-tcmchla'roethnne and is st;I
n Clsy CS, ethylene dibromide and wd.d <
powd:fmdpomus(mmmybeuscdnlﬁk:r .

f

w

7449

ducts. The Distitiers Co. Ltd.,

VWﬁon pro
Hagns P. Staudinger and Ilenry

504,301

are plast

ing the

vh tic

Apr. 24, 1939- on\y\\nyl aromal : .
tici ially homogzencously incorporat
icized by l.yo( esters resuiting from the

rcin an ester or mix!

reaction of an aliphatic alc. contg.

d. or unsatd. O7g. acid coatsg.

:;.“%, Me Et olcate,‘stﬁaxa;te, palmn:

jzation of olefins. i

A GOlruLym-“(‘(o Glﬂ( Research & De\-eloﬁr,ne;t u‘;::)m IS
2, . Normally Zaseo <t

2,161,392, Juse O N mixt. of concd. 11:30,

jected
stroug

to contact with 2
H,PO, 99-90% at & temp.

M. Hutchinson. Brit.

aydeovarbons

1, 2 or 3 Catoms with a
more than 10 C atoms,

itate oc laurate. ;
Dousld R. Stevensaad Wm.

of 100~259°

U.s.
1-10 and
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Con el fin de sumarme a los esfuerzos, realizados en el pasado y el
Presente, para fabricar en nuestro pafs, el alcohol polivinilico, 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, decidf efecturar el presente trabajo, lo mias completo posible-

obteniendo los siguientes resultados.

a) Se 1llevé a cabo un estudio de la informacién reportada em la -
literatura en los afios de 1938 a 1965, la cual fué clasificada en tres -
adreas que comprenden la reaccién de polimerizacién de acetato de vinilo,
para la produccién del polimero requerido, la reacciémn de alcoh6lisis de
la cual se obtiene el alcohol polivinilico y el an&lisis de ambos produc
tos 1o cual confio seria de utilidad no solo para el desarrollo de esta -

tesis, sino para cualquier otra investigacién que se lleve a cabo.

b) En base a esta informacién, se probaron las diversas técnicas -
ahf expuestas, resultando finalmente un procedimiento para la polimeriza
cién de acetato de vinilo, que posee la particularidad de que utilizando
materias primas que se fabriquen enMéxico, tiene las caracteristicas -
adecuadas para producir el alcohol polivinilico de baja viscocidad y que
la emulsién puede romperse ficilmente obteniéndose asfi en forma sencilla
el acetato de polivinilo como s6lido. En cuanto al alcohol polivinilico
se refiere, se desarroll$ una reaccién que dio como resultado un alcohol

kpolivinilico de baja viscocidad cuyas propiedades fueron comparadas con—

un producto comercial, el cual se obtuvo tambieh en la forma sélida.

c) Teniendo como fumdamento lo anterior, fué seleccionado el equipo.

necesario para llevar a cabo industrialmente la técnica desarrollada y -

asf mismo una estimacién de las caracteristicas requeridas y el costo

del mismo, excepto el correspondiente a recuperacién de solventes.
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d) Contando con todos estos datos, se procedié a realizar un estudio
Preliminar del proyecto el cual arroja como resultado que es factible -~
fabricar el alcohol polivinfilico de baja viscocidad mediante la técnica -

desarrollada.
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