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S Y N T H E S I S  OF POLY(V1HYLENE SULPHIDE) 

Y U K I H I R O  I K E D A ,  MASARU O Z A K I ,  AND TATSUHI ARAKAWA 
Technica l  Research Labora to ry ,  Asahi Chemical I n d u s t r y  Co., 
L tg . ,  2-1 Samejima, F u j i - c i t y ,  Shizuoka-ken 416 Japan 

A b s t r a c t  
was syn thes i zed  f r o m  1 ,2 -d i ch lo roe thy lene  and sodium s u l p h i d e  
anhydr ide us ing  d imethy l  s u l f o x i d e  as a s o l v e n t .  

Pure and h i g h  mo lecu la r  po l y (v iny1ene  s u l p h i d e )  

I N T R O D U C T I O N  

Poly(v iny1ene su lph ide ) ,  {CH=CH-Sjx , (PVS) i s  t h e  s i m p l e s t  s u l p h u r  

c o n t a i n i n g  unsa tu ra ted  polymer. 

nethod o f  t h i s  novel polymer! 

prepare h i g h e r  and more pure P V S  by u s i n g  w a t e r - f r e e  m a t e r i a l s  and 

d imethy l  sulfoxide(DMS0) as a s o l v e n t .  

We have r e p o r t e d  a p r e p a r a t i o n  

We have r e c e n t l y  succeeded t o  

PREPARATION OF pvs 

PVS was prepared by the  condensat ion p o l y m e r i z a t i o n  o f  sodium 

s u l p h i d e  anhydr ide and 1 ,2 -d i ch lo roe thy lene  as f o l l o w s ,  

Dimethyl su l fox ide(DFS0) was used as a s o l v e n t .  DMSO(90ml) and 

NazS(15.2g) were added t o  a r e a c t e r  equipped w i t h  a powerful 

s t i r r e r  under an argon atmosphere. 

was s t i r r e d  v i g o r o u s l y  a t  20~50"C,  and then  t r a n s -  o r  cis-1,Z- 

d i c h l o r o e t h y l e n e ( l 9 . 3 g )  was added. 

d i c h l o r o e t h y l e n e  and 70 -100 hours f o r  t rans -1  ,2 -d i ch lo roe thy lene ,  

t h e  r e a c t i o n  m i x t u r e  was f i l t e r e d  and t h e  f i l t r a t e  poured i n t o  a 

l a r g e  q u a n t i t y  o f  methanol. P r e c i p i t a t i o n  o f  PVS i s  g i v e n  i n  

powder form which has l i g h t  brown c o l o u r  and i t  can be o b t a i n e d  as 

a f i l m  by h e a t  p r e s s i n g  a t  above 100°C. 

ClCH=CHCl + NazS + {CH=CH-SJ8 .t 2NaC1 

The sodium s u l p h i d e  s o l u t i o n  

A f t e r  1 2 ~ 3 5  hours  f o r  ci5-1,Z- 
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432 Y. IKEDA, M. OZAKI AND T. ARAKAWA 

The s t r u c t u r e  o f  PVS was examined by %-n.m.r. and i.r. 
spec t ra ;  I3C-n.m.r. data a re  shown i n  F igu re  1 and i .r. da ta  a r e  

shown i n  F igu re  2. 

"C n.m. r. spectrum: ( a )  cis-l,2-dichloroethylene 
based PVS;  ( b )  trans-l,2-dichloroethylene based PVS. 

3 3000 2000 1500 1000 50i 
cm-' 

FIGURE 2 i .r. spectrum: ( a )  cis-l,2-dichloroethylene based PVS; 
( b )  t rans -12 -d i ch lo roe thy lene  based PVS.  

D
ow

nl
oa

de
d 

by
 [

T
om

sk
 S

ta
te

 U
ni

ve
rs

ity
 o

f 
C

on
tr

ol
 S

ys
te

m
s 

an
d 

R
ad

io
] 

at
 1

2:
47

 2
0 

Fe
br

ua
ry

 2
01

3 



SYNTHESIS OF POLY(V1NYLENE SULPHIDE) 433 

The sharp s i g n a l  a t  ca. 121.9 ppm f o r  cis-lY2-dichloroethylene 
based PVS and 122 .2  ppm f o r  trans-l,2-dichloroethylene based PVS 
i n  I3C-n.m.r. spectrum i n d i c a t e s  t h e  presence o f  t h e  a l k e n i c  carbon 

atom. The i . r .  spectrum e x h i b i t s  a b s o r p t i o n  bands a t  3024, 1540, 

910, 800, 660 cm-'. The band a t  3024 cm-' i s  due t o  t h e  o l e f i n i c  

C-H s t r e t c h i n g .  A band cen te red  a t  1540 cm-' i s  c h a r a c t e r i s t i c  o f  

t h e  C=C double bond p o s i t i o n e d  between two s u l p h u r  atoms, such as 

S-CH=CH-S? A sharp band a t  300 cm-' i s  a l s o  c h a r a c t e r i s t i c  o f  

S-CH=CH s t r u c t u r e .  

ass igned t o  t h e  o l e f i n i c  C-H de fo rma t ion  v i b r a t i o n  o u t  o f  p lane  i n  

t r a n s  and c i s  conformat ion,  r e s p e c t i v e l y .  

PVS. The r e s u l t  i s  shown i n  Table 1. 

The two bands a t  910 and 660 cm" can be 

The e lementa l  a n a l y s i s  i s  a l s o  s u p p o r t i n g  t h e  s t r u c t u r e  o f  

c i s -  based PVS 

trans- based __I pvs - - 
C 2 . *  H Z . o o  So.qq C10032 -_ 
cZ.O ._ - . H 2 . 1 6  - 1.02 c10.006_ 

The mo lecu la r  ends a re  though t  t o  be c h l o r i n e  atoms and f rom these 

exper imenta l  formula m o l e c u l a r  w e i g h t  can be c a l c u l a t e d  as 2400 - 
3300 f o r  c i s - 1  ,Z -d i ch lo roe thy lene  based PVS and 1 0 0 0 0 ~ 1 4 0 0 0  f o r  

t r a n s - 1  ,2 -d i ch lo roe thy lene  based PVS r e s p e c t i v e l y .  
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