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D ue to the requirm ent o f  high quality polym er, there are m any 
research  w ork  have been studied  about po lym er b lend ing  and try to find the 
w ay to  have a good com patib ilizer by using  m aleic anhydride as a part o f  
com patib ilizer.

G aylord  e t  a l. (1987) studied the effect o f  m aleic  anhydride and 
peroxides on degradation  and crosslinking o f  ethylene propy lene diene 
rubber. T here are th ree types o f  peroxides, dicum yl peroxide (D C P), benzoyl 
perox ide  and t-butyl perbenzoate. The reactions occurred  at tem perature  
1 8 0 °c , 1 6 0 °c , and 140°c  respectively  by m elt m ixing in B rabender 
P lasticoder. T hen  the reaction  products w ere extracted  by using cyclohexane 
at 2 2 ° c  for 60 hr and xylene at reflux  tem perature  for 5 hr and m easuring  the 
v iscosity  and M A  content. T hey found that the m oderate  am ount o f  peroxide 
resu lted  in  the chain extension o f  the p roduct (crosslinking) and at h igher 
am ount o f  peroxide, the chain scission w ould  occur. I f  M A  w as at constan t 
concen tration , gel content decreased w ith  am ount o f  peroxide and M A . A t 
constan t D C P concentration , am ount o f  cyclohexane insoluble p o lym er (gel 
conten t) decreased  w hen M A  content increased.

H udec e t  a l. (1993) studied the ro le o f  m aleic anhydride-grafted  
polypropy lene that w as used as com patib ilizer in the ethy lene-propy lene  
(PR P) trib lock  copolym er and ethylene-vinyl acetate copolym er (E V A ) 
b lends. T he m aleic anhydride, w hich w as grafted onto propylene, could  react 
w ith  E V A  and m ade EV A  disperse m ore in the PRP phase. M oreover, at 
sm all am ount o f  M A -g-PP , the blends w ere im proved in m echanical 
properties, im pact resistance, low tem perature  brittleness and in terfacial



in te r a c t io n .  B y  in c r e a s in g  a m o u n t  o f  M A - g - P P ,  th e  m e c h a n ic a l  p r o p e r t ie s  
w e r e  d e te r io r a te d .

S a m a y  e t al. ( 1 9 9 5 )  s tu d ie d  th e  g ra f t in g  o f  m a le ic  a n h y d r id e  o n to  
h ig h  d e n s i ty  p o ly e th y le n e  (H D P E )  in  th e  p r e s e n c e  o f  v a r io u s  c o m o n o m e r s  
b y  u s in g  a n  in te r m e s h in g  c o r o ta t in g  tw in  s c re w  e x t r u d e r s  a t  te m p e r a tu r e  
180°c a n d  r o to r  s p e e d  5 0  rp m . T h e  p e r o x id e  in i t ia to r  w e r e  2 ,5 -d im e th y l  
p e r o x id e  2 ,5 - d i ( t - b u ty l  p e r o x y ) h e x a n e  p e ro x id e .  T h e  c o m o n o m e r s  w e r e  
s ty re n e ,  a c r y l ic  a c id ,  f u m a r ic  a c id  e tc . T h e n  th e  s a m p le s  w e r e  c h a r a c te r iz e d  
b y  F T I R  a n d  In s t r o n  c a p i l la r y  rh e o m e te r .  T h e y  fo u n d  th a t  th e  v in y l  
m o n o m e r s  w e r e  th e  m o s t  e f f e c t iv e  in  in c r e a s in g  th e  m o le c u la r  m a s s  o f  th e  
g r a f te d  H D P E . E s te r  o f  m a le ic  a n d  f u m a r ic  a c id  s h o w e d  n e a r ly  th e  s a m e  
p o s s ib i l i ty  a s  d id  m a le ic  a n h y d r id e  b u t  th e y  c o u ld  p r e v e n t  c r o s s l in k in g .  
C y c l ic  d ic a r b o x y l ic  a n h y d r id e  s h o w e d  le s s  te n d e n c y  th a n  m a le ic  a n h y d r id e  
in  g r a f t in g  o n to  P E .

A x te l l  e t al. ( 1 9 9 6 )  s tu d ie d  th e  e f f e c t  o f  m o d if ie d  n a tu r a l  r u b b e r  
c o m p a t ib i l i z e r s  o n  p o ly a m id e  6 (P A 6 )  a n d  n a tu ra l  r u b b e r  b le n d s .  N a tu r a l  
r u b b e r  w a s  f i r s t  r e a c te d  w ith  m a le ic  a n h y d r id e  b y  u s in g  a  w a te r  c o o le d  tw o -  
ro ll  m il l .  T h e  b le n d s  w e r e  p r e p a r e d  in  a n  in te rn a l  m ix e r  a n d  th e n  w e r e  p u t  in  
th e  s in g le  s c r e w  e x tru d e r .  A m o u n t  o f  m a le ic  a n h y d r id e  w a s  c h a r a c te r iz e d  b y  
p o te n t io g r a p h ic  t i t r a t io n .  T h e  g ra f te d  le v e l o f  0 .7 5  a n d  1.2 %  M A  w e re  
f o u n d  fo r  5 a n d  10 %  b y  w e ig h t  o f  M A  r e s p e c t iv e ly .  T h e  b le n d s  w e r e  
in v e s t ig a te d  f o r  m e c h a n ic a l  p r o p e r t ie s ;  i .e . im p a c t  s t r e n g th ,  t e n s i le  
p r o p e r t ie s ,  m o r p h o lo g ie s ,  s h r in k a g e  te s t in g ,  m e l t  r h e o lo g y ,  m o la u  te s t ,  a n d  
F T I R  c h a r a c te r iz a t io n .  T h e y  fo u n d  th a t  th e  b le n d s  o f  P A 6  a n d  N R  w e re  
c o m p a t ib i l i z e d  b y  N R - g - M A  c o p o ly m e r s .  T h e  h ig h e r  a m o u n t  o f  
c o m p a t ib i l i z e r  g a v e  h ig h e r  d e g r e e  o f  d is p e r s io n  a n d  th e  s m a l le r  r u b b e r  
p a r ic le s  s u c h  a s  im p a c t  s t r e n g th ,  te n s i le  s t r e n g th ,  e tc .

N a c h t ig a l l  et al. ( 1 9 9 9 )  s tu d ie d  g r a f t in g  o f  m a le ic  a n h y d r id e  o n to  
p o ly p r o p y le n e  b y  u s in g  d ic u m y l  p e r o x id e  a s  a n  in i t ia to r .  T h e  e f f e c t  o f  M A
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c o n c e n t r a t io n ,  D C P  c o n c e n t r a t io n ,  t e m p e r a tu r e ,  a n d  t im e  w e r e  d e te r m in e d  to  
c o r r e la te  w i th  d e g r e e  o f  fu n c t io n a l iz a t io n  a n d  m o le c u la r  w e ig h t  o f  p p .  T h e  
r e a c t io n s  w e r e  c a r r ie d  in  a  m ix in g  c h a m b e r  a t  50 rp m . T w o  te m p e r a tu r e s  
w e r e  u s e d ,  170°c a n d  180°c. T h e n  th e  s a m p le  w e r e  c h a r a c te r iz e d  b y  F T IR , 
G P C , t i t r a t io n ,  a n d  to r q u e  m e a s u r e m e n t .  T h e  r e a c t io n  t im e  w e r e  n o t  s h o w e d  
th e  s ig n i f ic a n t  e f f e c t  w h i le  th e  c o n c e n t r a t io n  o f  M A , D C P , a n d  te m p e r a tu r e  
p la y e d  m o r e  im p o r ta n t  ro le s  o n  d e g r e e  o f  f u n c t io n a l iz a t io n  a n d  m o le c u la r  
w e ig h t .  M o r e o v e r ,  i f  c o n c e n t r a t io n  o f  M A  a n d  te m p e r a tu r e  w e r e  c o n s id e r e d  
to g e th e r ,  th e y  fo u n d  th a t  th e s e  p a r a m e te r s  p la y e d  im p o r ta n t  r o le  in  th e  
r e a c t io n  p ro d u c t .

In  o r d e r  to  u n d e r s ta n d  th e  b le n d  p r o p e r t ie s ,  s e v e r a l  w o r k s  h a v e  tr ie d  
to  r e la te  m o r p h o lo g y  a n d  m e c h a n ic a l  p ro p e r t ie s .

N a m i ta  a n d  A n il  (1 9 8 9 )  s tu d ie d  th e  b le n d s  o f  n a tu ra l  r u b b e r  a n d  
p o ly o le f in s  in  r a t io  o f  7 0 /3 0  b y  w e ig h t .  B o th  p h a s e s  w e r e  m o d if ie d  in  o r d e r  
to  m a k e  th e m  c o m p a t ib le .  T h e  m o d if ie d  r u b b e r s  th a t  th e y  u s e d  w e r e  e th y le n e  
p r o p y le n e  d ie n e  r u b b e r  (E P D M ) , e p o x id iz e d  n a tu ra l  r u b b e r  ( E N R ) ,  a n d  
s u l f o n a te d  E P D M . M a le ic  a n h y d r id e  w a s  u s e d  to  m o d if y  p o ly o le f in s  b y  
u s in g  b e n z o y l  p e r o x id e  a s  a n  in i t ia to r .  T h e  b le n d s  w e r e  in v e s t ig a te d  fo r  
a d h e s io n ,  m e c h a n ic a l  p r o p e r t ie s  a n d  m o r p h o lo g y  b y  e le c tro n  m ic r o s c o p e .  
T h e y  fo u n d  th a t  b o th  m o d if ic a t io n  o f  th e  p la s t ic  p h a s e  a n d  th e  r u b b e r  p h a s e  
im p r o v e d  m e c h a n ic a l  p r o p e r t ie s  in  N R /P E  s y s te m  b u t  n o t  in  th e  N R /P P  
s y s te m . T h e  m o r p h o lo g ie s  s h o w e d  th e  c o n t in u i ty  o f  b o th  p h a s e s  th a t  
c o r r e la te d  w i th  th e  m e c h a n ic a l  p ro p e r t ie s .

M o n ic a  a n d  H u s to n  (1 9 9 1 )  s tu d ie d  th e  p r o c e s s  fo r  th e  
f u n c t io n a l iz a t io n ,  p r e f e r a b ly  m a lé a t io n  o f  p o ly p r o p y le n e  b y  th e  u s e  o f  
s e le c te d  c la s s  o f  p e r o x id e s .  T h e y  w e r e  t-b u ty l  p e r o x id y p iv a la te  a n d  
i s o n o n a n o y l  p e r o x id e ,  w h ic h  d id  n o t  c a u s e  th e  m o le c u la r  w e ig h t  o f  th e  
p o ly o le f in s  to  b e  s ig n i f ic a n t ly  d e g r a d e d .  T h e  m a le a te d  p o ly p r o p y le n e  
r e s u l te d  f ro m  th e  in v e n t io n  h a v in g  m o re  th a n  0 .3  w e ig h t  p e r c e n t  g ra f te d
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m a le ic  a n h y d r id e  o n  th e  p o ly m e r  c h a in .  I ts  M e l t  F lo w  R a te  ( M F R )  w a s  le s s  
th a n  1 00 .

B r a u n  e t a l. ( 1 9 9 6 )  s tu d ie d  e f f ic ie n c y  o f  c o m p a t ib i l iz e r s ,  b lo c k - g r a f t  
c o p o ly m e r s ,  in  P S /P V C  b le n d .  N o r m a l ly ,  th e  b lo c k  c o p o ly m e r s  a r e  b e t te r  
th a n  th e  g r a f t  o n e s  b u t  th e y  a re  p r o d u c e d  f ro m  th e  n o n - v e r s a t i l e  t e c h n iq u e  
a n d  e x p e n s iv e .  T h e n  g r a f t in g  o f  p o ly m e r  o n to  r e a d i ly  a v a i la b le  b lo c k  
c o p o ly m e r ,  s u c h  a s  s ty r e n e - è - b u ta d ie n e  ( S è B )  c a n  b e  s u i ta b le .  In  th is  s tu d y ,  
p o ly s ty r e n e  ( P S )  a n d  p o ly ( v in y l  c h lo r id e )  (P V C )  w e r e  b le n d e d  b y  u s in g  
s ty r e n e - b - b u ta d ie n e - g - c y c lo h e x y lm e th a c r y la te  ( S ô B g C H M A )  a n d  s ty r e n e - ô -  
b u ta d ie n e - g - m e th y lm e th a c r y la te  ( S è B g M M A )  a s  c o m p a t ib i l i z e r s .  
T r a n s m is s io n  e le c t r o n  m ic r o s c o p e  s h o w e d  th a t  th e  b lo c k - g r a f t  c o p o ly m e r s  
a c te d  a s  g o o d  c o m p a t ib i l i z e r s  b y  r e d u c in g  th e  s iz e  o f  d is p e r s e d  p h a s e  a n d  
c o v e r in g  th e  in te r f a c e s  b e tw e e n  P S  a n d  P V C  w ith  m o n o la y e r .  M o r e o v e r ,  th e  
r e s u l t in g  s t r u c tu r e s  w e r e  f in e r  th a n  th e  p r e d ic te d  m o d e l  d u e  to  s h e a r in g  o n  
p h a s e  d o m a in s  d u r in g  m ix in g  in  th e  k n e a d e r .

P le in e n  e t al. ( 1 9 9 6 )  d e te r m in e d  g r a f t in g  o f  m a le ic  a n h y d r id e  o n to  
p o ly e th y le n e ,  p o ly p r o p y le n e  a n d  e th a n e - p r o p a n e  c o p o ly m e r s  b y  u s in g  13c  
N M R . T h e  r e a c t io n  w a s  c a r r ie d  o u t  in  s o lu t io n  a n d  m e l t  s ta te  b y  u s in g  ter t-  
b u ty l  c u m y l  p e r o x id e  a s  a n  in i t ia to r .  T h e y  f o u n d  th a t  m a le ic  a n h y d r id e  
a t ta c k s  m e th in e  a n d  m e th y le n e  c a r b o n  in  th e  b a c k b o n e  fo r  r a n d o m  E P M  a n d  
a t ta c h e d  s o le ly  to  p o ly m e r  m e th in e s .  F o r  a l te r n a t in g  E P M  a n d  iP P ,  M a le ic  
a n h y d r id e  a t ta c h e d  to  th e  p o ly e th y le n e  in  fo rm  o f  s in g le  s u c c in ic  a n h y d r id e s  
r in g  a n d  a ls o  s h o r t  o l ig o m e rs .

R o s a le s  e t al. ( 1 9 9 8 )  s tu d ie d  g r a f t in g  o f  p o ly e th y le n e  b y  r e a c t iv e  
e x t r u s io n .  T h e  g r a f t in g  o f  v a r io u s  H D P E s  a n d  L L D P E s  w i th  d ie th y l  m a le a te  
( D E M )  w a s  c a r r ie d  o u t  in  tw o  c o r o ta t in g  tw in  s c re w  e x t r u d e r s  w i th  d i f f e r e n t  
s c r e w  c o n f ig u r a t io n s  a n d  e x t r u s io n  c o n d i t io n s .  T w o  in i t ia to r s  a t  d i f f e r e n t  
c o n c e n t r a t io n s  w e r e  u s e d .  I t  w a s  fo u n d  th a t  w h e n  th e  in i t i a to r  le v e l  w a s  r i s e n  
in  th e  L T D P E s ,  th e  g r a f t in g  d e g re e  in c re a s e d .  B e s id e s ,  th e  te r m in a l  v in y l
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g r o u p s  c o n c e n t r a t io n s  d e c r e a s e d  a t  th e  e x p e n s e  o f  in c r e a s in g  th e  t r a n s  
u n s a tu r a t io n  c o n c e n t r a t io n s .  T h is  w a s  c o n s is te n t  w i th  th e  f o r m a t io n  o f  lo n g -  
c h a in  b r a n c h in g .  A d d i t io n a l ly ,  th e  w e ig h t  a v e ra g e  m o le c u la r  w e ig h t  o f  
g r a f te d  h ig h - d e n s i ty  p o ly e th y le n e  d e c re a s e d .  T h e  g r a f t in g  e f f ic ie n c ie s  w e r e  
c o n s i s te n t  w i th  th e  a t ta in e d  r e s id e n c e  t im e  a n d  a ls o  w ith  th e  k in e t ic s  o f  th e  
d e c o m p o s i t io n  o f  th e  p e r o x id e s

P o ts c h k e  a n d  W a l lh e in k e  (1 9 9 9 )  s tu d ie d  th e  m o r p h o lo g y  a n d  
m e c h a n ic a l  p r o p e r t ie s  o f  th e  b le n d s  o f  th e r m o p la s t ic  p o ly u r e th a n e  a n d  
m a le ic  a n h y d r id e  g r a f te d  p o ly e th y le n e .  T h e  p o ly e th y le n e  w a s  f i r s t  g r a f te d  
w i th  m a le ic  a n h y d r id e  a n d  th e n  b le n d e d  w i th  th e r m o p la s t ic  p o ly u r e th a n e  in  a  
c o r o ta t in g  tw in - s c r e w  e x t r u d e r .  Q u a n t i ta t iv e  I R  w a s  u s e d  to  d e te r m in e  th e  
M A  c o n te n t .  T h e  m o r p h o lo g y  a n d  m e c h a n ic a l  p r o p e r t ie s  w e r e  in v e s t ig a te d .  
T h e y  fo u n d  th a t  a d d i t io n  o f  P E - g - M A  r e d u c e d  th e  p a r t ic le  s iz e  o f  th e  b le n d .  
M o r e o v e r ,  th e  m e c h a n ic a l  p r o p e r t ie s  o f  th e  b le n d  w e r e  im p r o v e d .
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