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ABSTRACT

A s e r ie s  o f  t r ib l o c k  cop olym ers, p o ly (s i lo : :a n e -b ~  

s ty r e n e -b -s i lo x a n e )  were sy n th es ized  by th e  s e q u e n tia l a n ion ic  

p o ly m eriza tion  o f  s ty ren e  and c y c l i c  s i lo x a n e  monomers/ l ik e  

h e x a m e th y lcy c lo tr is ilo x a n e  O c ta m e th y lcy c lo te tra -

s ilo x a n e  (D^) and h e x a p h e n y lc y c lo t r is i lo x a n e  (P^) w ith  

lith iu m  o r  sodium b ip h en y l as i n i t i a t o r .  The e f f e c t  o f  i n i t i "  

a to r  con cen tra tion #  gegen ion  and the p o ly m e r iz a t io n  tem perature 

f o r  styren e  on m o le cu la r  w eigh t d is t r ib u t io n  (MWD) has been 

in v e s t ig a te d  by g e l  perm eation  chrom atography (GPC). GPC 

data  show broad er MWD o f  p o ly s ty re n e  and b lo c k  copolym ers 

prepared  by sodium b ip h en y l in  com parison t o  th a t  produced  by 

lith iu m  b ip h e n y l.

The in t r in s i c  v i s c o s i t y  o f  b lo c k  cop olym ers was d e te r ­

mined in  so lv e n ts  o f  v a ry in g  s o l u b i l i t y  p aram eter. In  to lu e n e , 

h ig h e r  { /I  lv a lu e s  are observed  in  a l l  the s ty re n e -d im e th y l-  

si-loxane copolym ers i r r e s p e c t iv e  o f  th e c o m p o s it io n . These 

r e s u lt s  su ggest expan sion  o f  th e  polym er c o i l s  by  p o lym er- 

s o lv e n t  in t e r a c t io n s .  In cy c loh ex a n e , how ever, agglom eration  

o f  p o ly s ty re n e  i s  r e s p o n s ib le  f o r  the l e a s t  P ?] v a lu e  in  

cy c lo h e x a n e . C o n v e rse ly , p o ly (d ip h e n y ls i lo x a n e -b -s t y r e n e -b -  

d ip h e n y ls ilo x a n e ) copolym ers showed h ig h e s t  ( ' ! ]  v a lu e  in  0 -  

d ich lorob en zen e  and low est  in  t o lu e n e .
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The f i lm s  o f  p o ly (d im e th y ls ilo x a n e -b -s ty r e n e ~ b -  

d im eth y ls ilox a n e ) copolym ers c a s t  from d i f f e r e n t  s o lv e n ts  

showed s ig n i f i c a n t  changes in  b o th  the phase m orphology and 

t e n s i l e  b e h a v io r . The u se  6 f  THF and cy c loh exa n e  which 

s e l e c t i v e ly  s o lv a te  e i t h e r  the p o ly s ty re n e  segment o r  p o ly ­

d im ethyl s ilo x a n e  b lo c k  r e s p e c t iv e ly  gave f i lm s  which show 

b e t t e r  sep a ra tion  o f  m icrop h a ses . On the o th e r  hand, in  

to lu e n e , a mutual s o lv e n t  f o r  b oth  th e  segm ents produced  

la m e lla r  type  s t r u c tu r e .

I t  i s  in t e r e s t in g  t o  n ote  th a t  m eth y le th y l ketone 

and :tetxa  hy d ro  fu r  an which are s e le c t iv e  s o lv e n ts  f o r  p o ly ­

sty ren e  segment produ ced  f i lm s  w ith  h igh  i n i t i a l  modulus 

c h a r a c t e r i s t i c  o f  p l a s t i c  .''rather than o f  a ru b b e r . The 

in f lu e n c e  o f  s o lv e n ts  on dynamic e l a s t i c  modulus o f  b lo c k  

polym er f i lm s  (ca S t from  d i f f e r e n t  s o lv e n ts )  has a ls o  been 

observed* ' ' .

As b lo c k  copolym ers have unique a b i l i t y  t o  show p a r t ia l  

c o m p a t ib i l i t y  w ith  t h e i r  co rre sp o n d in g  hom opolym ers, an 

attem pt has been made t o  b le n d  p o ly d im e th y ls ilo x a n e  d io l  

w ith  h yd roxy l term in ated  (s i lo x a n e -b -s t y r e n e -b -s i lo x a n e )  

cop o lym ers . The c r o s s l in k in g  o f  b len d s  was a ccom p lish ed  a t  

room tem perature by  r e a c t in g  h y d ro x y l chain  ends w ith  . 

t e t r a fu n c t io n a l  s i la n e  u s in g -d ib u t y lt in  d ila u r a te  as c a ta ly s t*  

The c r o s s l in k  d e n s ity  was e v a lu a te d  by  s w e llin g  s t u d ie s .
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V ariou s f i l l e r s '  l ik e  C a b -O -s il , D i c a l i t e  and titan iu m  d io x id e  

were a ls o  in c o r p o r a te d . The t e n s i l e  stren g th  o f  c r o s s lin k e d  

p o ly d im e th y ls ilo x a n e  was found t o  in c re a se  b y  b le n d in g  w ith  

b lo c k  polym ers o r  f i l l e r s .  The t e n s i l e  f a i lu r e  o f  th ese  

b len d ed  samples has been e x p la in e d  from  th e  fr a c tu r e d  s u r fa c e s  

s tu d ie d  by scann ing e le c t r o n  m icro sco p y .

E f f e c t  o f  therm al ag in g  on t e n s i l e  p r o p e r t ie s  o f  

b lo c k  polym ers has a ls o  been r e p o r t e d . Thermal s t a b i l i t y  o f  

b lo c k  polym ers as s tu d ie d  by therm ogravim etry i s  in flu e n ce d  

by th e nature and s iz e  o f  th e  b lo c k  segm ent.
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