
CHAPTER I 
INTRODUCTION

P o ly o le f in s  are th e  p r in cip a l c o m m o d ity  th e r m o p la s t ic s . M a jo r  ty p es  o f  
p o ly o le f in s  are p o ly e th y le n e  (P E ) and p o ly p r o p y le n e  (P P ). P E  is  w id e ly  u se  in  
a u to m o b ile s , h o u se h o ld  a p p lia n c e s , co n str u c tio n , and  e le c tr ic a l in d u str ie s  b eca u se  o f  
its h as e x c e lle n t  lo w  tem p era tu re  f le x ib ility , lo w  c o s t  and  a w id e  ra n g e  o f  p h y sica l  
an d  c h e m ic a l p rop erties . A  large p ortio n  o f  PP  is  u se d  as e x tr u s io n  p rod u cts, 
e s p e c ia lly  as fla t f ilm  p ro d u cts  b e c a u se  o f  its  g o o d  p rop erties  s u c h  as e x c e lle n t  
c h e m ic a l r e s is ta n c e , h ig h  su r fa c e  q u a lity , h ig h  a p p lic a tio n  tem p era tu re  an d  r e la tiv e ly  
lo w  p rice  re su lt  in  c o n tin u o u s  g ro w th  o f  its p ro d u ctio n  an d  e x p a n s io n  o f  its  m arket.

H o w e v e r , their  u s e s  in  p o ly m e r  b le n d s  h a v e  b e e n  lim ite d , b e c a u se  o f  their  
la c k  o f  r e a c tiv e  fu n c tio n a l gro u p  for  in ter fa c ia l a d h e s io n  and  b o n d in g . T h e  w e a k  
in tera ctio n  b e tw e e n  th e tw o  c o m p o n e n ts  , th e se  b le n d s  w e r e  p h a se  sep a ra ted  resu lts  
in  p o o r  in ter fa c ia l a d h e s io n  an d  m e c h a n ic a l c o u p lin g  b e tw e e n  p h a se s . In ad d itio n , 
th e  m o r p h o lo g y  is  u su a lly  u n sta b le , w h ic h  c a u se s  b ad  m e c h a n ic a l p rop erties . T h e  
a d d itio n  o f  b lo c k  or graft c o p o ly m e r s  as c o m p a tib iliz e r s  in  p o ly m e r  b len d , as  
a d h e s io n  p ro m o ters  and  as b o n d in g  a g en ts  for  p o ly m e r  b len d  c a n  p r o d u ce  a fin er  
m o r p h o lo g y  an d  in crea se  th e  in ter fa c ia l a d h e s io n . T h e ir  c o m p a tib iliz a t io n  e f f ic ie n c y  
w il l  a lso  d e p e n d  o n  th eir  g ra ft in g  d eg ree , m e lt  f lo w  in d e x  an d  r h e o lo g ic a l p rop erties.

G ra ftin g  o f  p re fo r m e d  p o ly m e r  is  an im p ortan t m e th o d  fo r  p rep ara tion  o f  
p o ly m e r s  w ith  su ita b le  fu n c tio n a l gro u p s. G raftin g  in v o lv e s  c o v a le n t  c o u p lin g  o f  
s p e c ie s ,  u su a lly  m o n o m e r s  or c h a in  e x te n d e r s , o n to  an  e x is t in g  p o ly m e r  b a ck b o n e . 
M a le ic  an h y d r id e  (M A H ) h a s b een  w id e ly  u se  as a  g ra ftin g  m o n o m e r  to  
fu n c t io n a liz e  p o ly o le f in s  b e c a u se  o f  th e  h ig h e r  r e a c tiv ity  o f  th e  a n h y d r id e  group . 
T h ere  are se v e r a l te c h n iq u e s  to  m o d ify  p o ly o le f in s , in c lu d in g  s o lu t io n  gra ftin g , 
p h o to g r a ft in g , so l id -p h a se  g ra ftin g , u ltr a so n ic -in itia te d  g ra ftin g  and  free -ra d ica l m e lt  
gra ftin g  ca n  b e  u sed . T h e  free -ra d ica l m e lt  gra ftin g  is  u su a lly  p referred  as th e  m o st  
r e lia b le  and  s u c c e s s fu l  m e th o d . T h e  g ra ftin g  m o d if ic a t io n  o f  P E  an d  P P  b y  m a le ic  
an h yd rid e  (M A H ) th ro u gh  free -ra d ica l g ra ftin g  in  th e  p r e se n c e  o f  o r g a n ic  p e ro x id e  
h a s r e c e iv e d  m u c h  a tte n tio n  d u rin g  th e p a st tw o  d e c a d e s . P o ly e th y le n e  grafted  w ith  
m a le ic  an h yd r id e  (P E -g  M A H ) and p o ly p r o p y le n e  g ra fted  w ith  m a le ic  an h yd ride
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(P P -g -M A H ) are u su a lly  a c c o m p a n ie d  b y  s id e  r ea c tio n s , in c lu d in g  c h a in  s c is s io n  for  
p o ly p r o p y le n e  (P P ) an d  ch a in  b r a n c h in g /c r o ss lin k in g  for p o ly e th y le n e  (P E ). M an y  
attem p ts h a v e  b een  m a d e  to stu d y  th e p aram eters e f fe c t in g  th e  M A H  gra ftin g  
rea c tio n  and a lso  s tu d ied  the p rop erties  o f  in s itu  c o m p a tib iliz e d  b len d s. R a za v i  
A g h je h  e t  al. s tu d ied  p aram eters a ffe c t in g  th e  free -ra d ica l m e lt  g ra ft in g  o f  M A H  on to  
lo w -d e n s ity  p o ly e th y le n e  (L L D P E ) w ith  d ic u m y l p e r o x id e  (D C P )  in an internal 
m ix er . T h e  order o f  fe e d in g , rotor sp e e d , tem p era tu re, in it ia to r  and M A H  
c o n c e n tr a tio n  had  e f fe c t  o n  th e gra ftin g  d eg ree . Y ils e r  G u ld o g a n  et al. s tu d ied  
gra ftin g  o f  P P  in  tw o  fo r m s (p o w e r  and  granular) w ith  M A H  in  tw in -s c r e w  extru d er  
w ith  D C P  as a rad ica l in itia tor . M o u sa  G h a e m y  e t al. s tu d ied  g ra ft in g  o f  M A H  on to  
P E  for  v a r io u s  in itia tor; b e n z o y l p e r o x id e  (B P O ), a z o b is iso b u ty r o n itr ile  (A IB N ) and  
d ic u m y l p e r o x id e  (D C P ). Z en  ch e n  stu d ie d  e f fe c t  th e  graft y ie ld  o f  M A H  o n  the  
r h e o lo g ic a l b eh a v io rs . C h a o q in  Li et a l. s tu d ied  e f fe c t  o f  M A H  g ra fted  lo w -d e n s ity  
p o ly e ty le n e  (L D P E ) b len d  w ith  PP in  d if fe r e n c e  ratio  o n  the v is c o s ity .  It is  e s se n tia l  
to  k n o w  th e  v is c o s it y  b e h a v io r  o f  p o ly m e r , n o t o n ly  for  r e a c h in g  p r o c e ss in g  
c o n d it io n s , but a lso  for  c o l le c t io n  v a lu a b le  in fo rm a tio n  on  th e f lo w  m e c h a n ism  and  
its e f fe c t  on  b oth  m o r p h o lo g y  and u ltim a te  m e c h a n ic a l p ro p er tie s . In p h y s ic a lly  
c o m p a tib iliz e d  b len d s , th e  r h e o lo g ic a l p ro p erties  are in f lu e n c e d  b y  th e am o u n t, 
m o le c u la r  w e ig h t , and  arch itectu re o f  th e  ad d ed  c o p o ly m e r s . T h e  literature o n  the  
r h e o lo g y  re la tio n  in  c h e m ic a lly  c o m p a tib iliz e d  is , rather l im ite d . H o w e v e r , f e w  
rep orts are o b se r v e d  o n  th e re la tio n sh ip  o f  g ra ftin g  e f f ic ie n c y  and  r h e o lo g ic a l  
p ro p erties  in  m e lt  f lo w  in d e x  (M F I) o f  H D P E  and  PP.

T h e  p u rp o se  o f  th is  w o rk  is  to  s tu d y  g ra ftin g  o f  m a le ic  an h yd rid e o n to  
p o ly o le f in s  b y  m e lt  g ra ft in g  m eth o d . T h e  e f fe c t s  o f  in flu e n tia l p aram eters o n  th e  
free -ra d ica l m e lt  g ra ftin g  o f  M A H  o n to  h ig h -d e n s ity  p o ly e th y le n e  (H D P E ) and  
p o ly p r o p y le n e  (P P ) w ith  d ic u m y l p e r o x id e  (D C P )  as a fr ee -ra d ica l gen era tor  in  a 
tw in  s c r e w  ex tru d ers, th e  d if fe r e n c e  o f  M F I o f  H D P E  and  P P , M A H  c o n ten t, in itia tor  
c o n c e n tr a tio n , d e g r e e  o f  gra ftin g  , m e lt  f lo w  in d e x  (M F I) and  p ro p er tie s  o f  m a lea ted  
p o ly o le f in s  su ch  as th erm al p rop erties and  r h e o lo g ic a l p ro p er tie s  w e r e  a m o n g  the  
p aram eters in v e stig a te d .
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1. T o  stu d y  th e  gra ftin g  o f  m a le ic  an h yd rid e  o n to  p o ly p r o p y le n e  and  
p o ly e th y le n e  b y  m e lt  sy s te m a tic  gra ftin g  m eth o d .

2 . T o  stu d y  th e  e f fe c t  o f  D C P  and  M A H  o n  th e gra fted  H D P E  and  p p .

OBJECTIVES

SCOPE OF RESEARCH

T h e s c o p e  o f  th is  re sea rch  w ill  c o v e r  th e  fo llo w in g :
1. P rep ara tion s o f  graft m a le ic  an h yd rid e o n to  p o ly o le f in s  (H D P E  and iP P ) by  

u s in g  m e lt  gra ftin g  m e th o d  in  c o -r o ta tin g  tw in  s c r e w  extruder. D ic u m y l  
p e r o x id e  (D C P )  w a s  u se  as in itia tor  an d  v a r ie s  m o le c u la r  w e ig h t  o f  H D P E  
an d  P P , M A H  con ten t an d  in itia to r  c o n cen tra tio n  and

2 . M e a su r e m e n t o f  d eg ree  o f  gra ftin g  b y  b a ck -titra tio n  te c h n iq u e  and M F I o f  
ea c h  sa m p le .

3 . M ea su r e m e n t o f  th e  p ro p er tie s  o f  p o ly o le f in s  gra fted  w ith  m a le ic  an h yd rid e  
u s in g  r h e o lo g y  and therm al p rop erties  w e r e  carried  ou t.
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