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SUMMAR Y

T h i s  t h e s i s  d e s c r i b e s  v a r i o u s  a s p e c t s  o f  p o l y m e r - p o L y m e r

b l e n d s  o f  p o l y ( v i n y l i d e n e  f l u o r i d e )  ( P V F Z )  w i t h  s t e r e o r e -

g u l a r  p o l y ( a l k y l  m e t h a c r y l a t e ) s ,  l i k e  m u t u a l  m i s c i b i l i t l ' ,

na tu re  and  s í ze  o f  t he  i n te rac t i ons  be tween  the  comp lemen-

t a r y  p o l y m e r s ,  L o w e r  C r i t i c a l  S o l u t i o n  T e m p e r a t u r e  ( L C S T )

behav iou r ,  comp lex  f o rmac ion  and  remp laËe  po l ymer i za t i on .

I n  c h a p t e r  1 ,  a  m o r e  o r  l e s s  g e n e r a l  t r e a t m e n t  o f

po l ymer -po l ymer  compa t i b i l i t y  i s  g i ven ,  i nc lud ing  the

b a s i s  o f  t h e  n e w  " E q u a t i o n  o f  S t a r e "  t h e o r y .

F r a *  ^ L ' ^ ^ F e r  2 ,  i t  a p p e a r s  t h a Ë  P V F .  i s  c o m p l e t e l y! r u r u  L r r d P L E r  L t  r L  4 P P s a r o  
-

c o m p a t i b l e  w i t h  i s o t a c t i c ( i t - ) ,  a t a c t i c  ( . t - )  a n d  s y n d i o -

t a c t i c  ( s t - )  p o l y ( m e t h y l  m e t h a c r y l a t e )  ( P M M A )  i n  t h e

m o l t e n  s t a t e .  M e a s u r e m e n t s  o f  t h e  m e l t i n g  p o i n t  d e p r e s s i o n

o f  PVF .  po in r  t o  a  s t ronge r  i n te rac t i on  o f  PVF .  w i t h  i t -
z '  -  /

PMI,ÍA than !í ith st-PMMA.

I n  c h a p Ë e r  3 ,  m o r e  a t t e n È i o n  i s  p a i d  t o  t h e  n a t u r e

of  the in teract ion between PVF, and PMMA. Computer ízed

i n f r a - r e d  m e a s u r e m e n t s  d e m o n s t r a t e  t h a t  a  s p e c i f i c  d i p o l e -

d ipo le  i n te rac t i on  i nvo l v i ng  the  ca rbony l  g roups  o f  PMMA

i s  c h a r a c t e r i s t i c  f o r  t h i s  s y s t e m ,  e s p e c i a l l y  f o r  b l e n d . s

of  PVF, wi th i r -Pt ' f fA.

I n  chap t .e r  4 ,  t he  rn i x i ng  behav iou r  i s  desc r i bed  o f

b l e n d s  o f  P V F ,  w i t h  i t - ,  a E -  a n d  s t -  p o l y ( e t h y l  m e t h a -

c r y l a t e )  ( P E M A ) .  P V F 2  a p p e a r s  t o  b e  c o m p l e E e l y  c o m p a t i b l e

w i t h  b o t h  a t -  a n d  s t - P E I 4 A  i n  t h e  m o l t e n  s t a t e .  B l e n d s  o f

PVF2  w i th  i t -PEMA howeve r ,  exh ib i t  l i qu id - l i qu id  phase

s e p a r a t i o n  u p o n  r a i s i n g  t h e  t e m p e r a t . u r e .  T h i s  s o - c a 1 1 e d

LCST behav iou r  was  a l ready  p red i c ted  fo r  po l y rne r -po l ymer

t a l

b l e n d s  o n  t h e o r e t i c a

f e w  b l e n d s .  T h e  P V F ,

wh ich  th i s  t ype  o f  I

p e r c e p t i b l e  w i r h o u t

a c t i o n ,  o r  s o m e t h i n g

I n  c h a p t e r  5 ,

b l e n d s  o f  P V F ^  w i t h
z

a  s p i n o d a l ,  c o m p u t e d

t h e o r y .  I t  i s  o b s e r v

a t  t h e  P V F ^  s i d e  o f
.1-

h igh  u ro la r  mass  i t -P

can  i ndeed  accoun t  f

c e n t r a t i o n  i n  b l e n d s

C h a p t e r  6  d e s c

PMMA in coutrnon solve

mer i za t i ons  o f  me t ' . rY

o f  P V F ^  a r e  d e s c r i b e
L

comp lex  f o rma t i on  be

t h e  m u t u a l  i n t e r a c t i

growing PMIA chain a

temp la te  po l )Tne r i za t

F i n a 1 1 y ,  i n  t h

t - h o  m r r ' l  r ' i n l o  m o l  r i n o-  " ' - _  
-  ^ ^ ^ e

È h r e e  s t e r e o i s o m e r i c

a l f Y f l r r r í - o d  n r r f  lr . . -  -  l y  f c

d . s . c .  s c a n .



b lends  on  theo re t i ca l  g rounds ,  bu t  was  on l y  obse rved  i n  a

few  b lends .  The  PVFZ  / í I -PEMA sys tem i s  t he  f i r s t  one  i n

w h i c h  t h i s  t y p e  o f  l i q u i d - l i q u i d  p h a s e  s e p a r a È i o n  i s

p e r c e p t i b l e  w i t h o u t  a p p l i c a t i o n  o f  a r t i f i c e s  l i k e  r a d i o -

a c t i o n ,  o r  s o m e t h i n g  a l i k e .

I n  chap te r  5 ,  t he  expe r imen ta l  c l oud  po in t  cu rve  o f

b lends  o f  PVF ,  w i rh  l ow  mo la r  mass  iË -PEMA i s  compared  w i th

a  s p i n o d a l ,  c o m p u t e d  w i t h  f l o r y ' s  " E q u a t i o n  o f  S t a t e "

t h e o r y .  I t  i s  o b s e r v e d  t h a t  t h e  c r i t i c a l  c o n c e n t r a t i o n  l i e s

a t  t he  PVF ,  s i de  o f  t he  phase  d iag ram,  bo th  w i t h  l ow  and

h igh  mo la r  mass  i t -PE l " ÍA .  The  "Equa t i on  o f  S ta te r r  t heo ry

can  i ndeed  accoun t  f o r  t he  asynune t r y  o f  t he  c r i t i ca l  con -

cen t ra t i on  i n  b lends  o f  PVF2  r ^ / i t h  l ow  mo la r  mass  i t -PEMA.

Chap te r  6  desc r i bed  the  m ix ing  behav iou r  o f  PVF ,  and

PMMA in  co rmnon  so l ven ts .  A l so  i n  t h i s  chap te r ,  some  po l y -

mer i za t i ons  o f  me thy l  me thac ry la te  (MMA)  i n  t he  p resence

o f  P V F ,  a r e  d e s c r i b e d .  A l t h o u g h  s o m e  i n d i c a t i o n s  f o r

comp lex  f o rma t i on  be tween  PVF ,  and  i t -PMMA were  ob ta ined ,

the  mu tua l  i n te rac t i on  i n  so lu t i on  be tween  PVF ,  and  the

growing PMl, lA chain appears to be too weak to achieve

temp la te  po11 ' rne r i za t  i on .

F i n a l l y ,  i n  t h e  a p p e n d i x  a  d e s c r i p t i o n  i s  g i v e n  o f

t h e  m u l t i p l e  m e l t i n g  b e h a v i o u r  i n  b l e n d s  o f  P V F ,  w i t h  t h e

th ree  s te reo i somer i c  f o rms  o f  PMMA.  Th i s  phenomenon  can  be

a t t r i b u t e d  p a r t l y  t o  r e c r y s t a l l í z a t i o n  o f  P V F ,  d u r i n g  a

d . s . c .  s c a n .
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