
CHAPTER IV
RESULTS AND DISCUSSION

4.1 Characterization the % Grafting Degree of Maleated Polyolefin
4 .1 .1  E ffe c t  o f  D C P

Figure 4.1 E ffe c t  o f  D C P  c o n te n t o n  % G D  o f  1 -H D P E  and  h -H D P E .

G ra ftin g  d e g r e e s  (G D ) o f  H D P E -g -M A H  a s a  fu n c t io n  o f  th e  ad d ed  D C P  
c o n c e n tr a tio n  (co n sta n t M A H  at 4  phr ) is  sh o w n  in  F ig . 4 .1  It c a n  b e  s e e n  that 
in c r e a s in g  th e  am o u n t o f  D C P  d ifferen t m a x im u m  o f  g ra ftin g  d e g r e e  o f  H D P E -g -  
M A H  are o b ta in e d , d e p e n d in g  on  the in itia to r  (D C P ) le v e l  and  M F I o f  H D P E . F or 1- 
H D P E , th e  m a x im u m  p ercen t gra ftin g  at 2 .3%  w a s  o b ta in e d  b y  th e  a p p lic a tio n  o f  4  
p h r o f  M A H  an d  0 .1 2 5  phr o f  D C P . F or h -H D P E , th e  m a x im u m  p er c e n t gra ftin g  at 
2 .4 4 %  w a s  o b ta in e d  b y  th e  a p p lic a tio n  o f  4  phr o f  M A H  an d  0 .1 2 5  ph r o f  D C P .

F rom  th e  fig u re  th e se  resu lts  im p ly  that at a c o n sta n t M A H  co n cen tra tio n  
th e  G D  in it ia l in cr e a se d  w ith  in crea sin g  in itia to r  c o n c e n tr a t io n  (D C P )  is  c a u se d  b y  an  
in c r e a se  in  co n ce n tr a tio n  o f  rad ica ls fo rm ed  th rou gh  th e  d e c o m p o s it io n  o f  in itia tor. 
T h u s, th e  h ig h e r  c o n cen tra tio n s  o f  D C P  rad ica ls, th e  h ig h e r  c h a in  tran sfer to PE  
b a c k b o n e  an d  th e  h ig h er  th e  p ercen t gra ftin g . A b o v e  w h ic h  th e G D  d ecr e a se d , th e se  
resu lts  in d ic a te d  that there w a s  an in itia to r  co n ce n tr a tio n  a b o v e  w h ic h  there w a s  n o
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a p p rec ia b le  e ffe c t  o n  in cr e a s in g  G D , but it d e c r e a se d  th e G D  as a resu lt o f  a 
c o n tin u a tio n  o f  the c r o s s lin k in g  rea c tio n s .

In the free -ra d ica l m e lt  gra ftin g  o f  M A H  o n to  P E , th e  d ic u m y l p e ro x id e  
(reactan t co n c e n tr a tio n ) p la y ed  a  m ajor  ro le  in th e  d e term in a tio n  o f  the gra ftin g  
y ie ld . (R a z a v i, M  K  .et al. (2 0 0 6 ) )

Figure 4.2 E ffe c t  o f  D C P  c o n ten t o n  % G D  o f  1-PP and  h -P P .

P ercen t g ra ftin g  o f  P P -g -M A H  as a fu n c t io n  o f  c o n c e n tr a t io n  o f  D C P  as  
in itia to r  (co n sta n t M A H  at 5 phr) is  sh o w n  in  F ig u re  4 .2 . F or  1-PP, the m a x im u m  
p ercen t g ra ftin g  at 2 .6 7 %  w a s  o b ta in e d  b y  th e a p p lic a t io n  o f  5 p h r o f  M A H , 0 .3  phr 
o f  D C P  an d  th e m a x im u m  p ercen t gra ftin g  o f  h -P P  at 2 .3 8 %  w a s  o b ta in ed  b y  the  
a p p lic a tio n  o f  5 phr o f  M A H  and  0 .3  phr o f  D C P .

T h e  in itia l in c r e a se  in  th e  p ercen t g ra ftin g  w a s  c a u se d  b y  an  in crea se  in 
c o n c e n tr a tio n  o f  ra d ica ls  fo rm ed  th ro u gh  th e d e c o m p o s it io n  o f  in itia tor . T h u s, the  
h ig h er  c o n c e n tr a tio n  o f  D C P  r a d ica ls , th e  h ig h er  c h a in  tran sfer  to  p p  b a ck b o n e  and  
the h ig h e r  th e  p ercen t gra ftin g . F u rth erm ore, an  in crea se  in  D C P  co n cen tra tio n  
d e c r e a se s  th e  p ercen t g ra ftin g  b e c a u se  o f  the term in a tio n  r e a c tio n s  b e tw e e n  th e  p p  
rad ica ls . T h u s, the lo w e r  co n ce n tr a tio n  o f  ra d ica ls , th e  lo w e r  th e p ercen t gra ftin g  o f  
P P -g -M A H .
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In a d d it io n , it can  b e s e e n  that the p ercen t gra ftin g  o f  P P -g -M A H  prepared  
from  5 phr o f  D C P  w a s  lo w e r  than  that from  0 .1 2 5  phr o f  D C P  at co n sta n t M A H  
co n c e n tr a tio n . A t  h ig h er  D C P  co n cen tra tio n  c a u se s  s id e  r e a c tio n s  (su c h  as ch ain  
tran sfer  to  m o n o m e r ). T h ere fo re , th e  p ercen t gra ftin g  at D C P  co n ce n tr a tio n  o f  5 phr 
o f  is  lo w e r  than th at o f  0 .1 2 5  phr.

In the free -ra d ica l m e lt  gra ftin g  o f  M A H  o n to  p p , th e  d ic u m y l p ero x id e  
(reactan t c o n c e n tr a tio n ) p la yed  a  m ajor ro le  in th e  d e term in a tio n  o f  the graftin g  
y ie ld . (S h i, D  .et al. ( 2 0 0 1 ) )
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4 .1 .2  E ffe c t  o f  M A H

Figure 4.3 E ffec t  o f  M A H  con ten t o n  % G D  o f  1-H D P E  and  h -H D P E .

G raftin g  d e g r e e s  (G D ) o f  H D P E -g -M A H  a s a fu n c t io n  o f  the ad d ed  M A H  
c o n c e n tr a tio n  (c o n sta n t D C P  at 0 .1 2 5  phr) is  sh o w n  in  F ig . 4 .3 .  It can  b e s e e n  that 
in c r e a s in g  the a m o u n t o f  M A H  m a k e  d ifferen t o f  % gra ftin g  d e g r e e  o f  P P -g -M A H  
w er e  o b ta in ed , d e p e n d in g  on  the M A H  le v e l an d  M FI o f  p p . F or 1-H D P E , th e  
m a x im u m  p ercen t gra ftin g  at 0 .4 8 4  % w a s  o b ta in ed  b y the a p p lic a t io n  o f  2 phr o f  
M A H  an d  0 .1 2 5  phr o f  D C P . F or h -H D P E , the m a x im u m  p er c e n t gra ftin g  at 0 .5 2 4  % 
w a s  o b ta in e d  b y th e a p p lic a tio n  o f  10 phr o f  M A H  and  0 .1 2 5  ph r o f  D C P . H o w e v e r ,  
the M A H  co n ten t 2 , 6  and  10 phr o f  tw o  k in d s o f  H D P E  sh o w n  th at th e  % o f  g ra ftin g  
d e g r e e  h ad  q u ite  th e  sa m e  G D .

A s  sh o w n , th e  G D  in crea sed  w ith  in c r e a s in g  th e M A H  c o n ten t to  so m e  
e x te n t, a b o v e  w h ic h  it rem ain ed  a lm o st  u n ch a n g ed . T h e se  r e su lts  in d ica te  that there  
w a s  a  M A H  co n ce n tr a tio n  a b o v e  w h ic h  there w a s  n o  a p p rec ia b le  e f fe c t  o n  in cr e a s in g  
G D  a s a resu lt o f  th e  lim ite d  o f  so lu b ility  o f  M A H  in  th e p o ly m e r  m e lt. (R a z a v i, M  
K .et al. ( 2 0 0 6 ) )
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MAH content (phr)

Figure 4 .4  E ffe c t  o f  M A H  c o n te n t o n  % G D  o f  1-PP and h -P P .

P ercen t gra ftin g  o f  P P -g -M A H  as a  fu n c tio n  o f  co n ce n tr a tio n  o f  M A H  
c o n te n t (co n sta n t D C P  at 0 .3  phr) is  sh o w n  in  F ig u re  4 .4 . F or  1-PP, th e  m a x im u m  
p ercen t gra ftin g  at 1 .27%  w a s  o b ta in e d  by th e  a p p lica tio n  o f  6  phr o f  M A H , 0 .3  phr 
o f  D C P  and th e m a x im u m  p ercen t gra ftin g  o f  h -P P  at 1 .3 0 %  w a s  o b ta in ed  b y the 
a p p lic a tio n  o f  6  phr o f  M A H  an d  0 .3  phr o f  D C P . H o w e v e r , th e  M A H  c o n ten t 2 , 6  

and  10 phr o f  tw o  k in d s  o f  p p  sh o w n  that th e  % o f  gra ftin g  d e g r e e  had th e sa m e  G D .
A s  s h o w n , th e  G D  in cr e a se d  w ith  in cr e a s in g  th e  M A H  c o n te n t to  so m e  

e x te n t, a b o v e  w h ic h  it rem ain ed  a lm o st  u n ch a n g ed . T h e se  resu lts  in d ica ted  that there  
w a s  a M A H  co n ce n tr a tio n  a b o v e  w h ic h  there w a s  n o  a p p rec ia b le  e f fe c t  o n  in crea sin g  
D G  a s a resu lt o f  a co n tin u a tio n  o f  th e  s id e  rea c tio n .

In the free-ra d ica l m e lt  gra ftin g  o f  M A H  o n to  p p , th e  M A H  con ten t  
(reactan t co n c e n tr a tio n ) p la y ed  a m ajor ro le  in  th e  d e term in a tio n  o f  th e  graftin g  
y ie ld . (R a z a v i, M  K  .et al. ( 2 0 0 6 ) )
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4.2 FT-IR Spectra of Maleated Polyolefins

4 .2 .1  E ffe c t  o f  D C P

(a)

(b )

Figure 4.5 FT-IR spectra of HDPE-g-MAH: (a) h-HDPE (b) 1-FIDPE.
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(a)

(b)

Figure 4.6 FT-IR spectra of PP-g-MAH: (a) h-PP (b) 1-PP.
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F ig u res 4 .5  s h o w  th e  F T IR  sp ectra  o f  H D P E  and H D P E -g -M A H . It sh o w s  
that n e w  p eak s o f  gra fted  m a ter ia ls  ap p ear at 1 7 2 5 -1 7 1 1  c m ' 1 and  1 7 9 0  c m '1. T h e  
band at 1 7 9 0  c m ' 1 is  d u e  to  a sy m m e tr ic  s tre tc h in g  m o d e s  o f  ca rb o n y l ( C = 0 )  o f  
satu rated  m a le ic  an h yd rid e , w h ile  th e  band at 1 7 2 5 -1 7 1 1  c m ' 1 b e lo n g s  to the  
sy m m e tr ic  s tre tch in g  o f  carb o n y l ( C = 0 )  o f  m a le ic  ac id . T h e  b a n d s at 1 8 7 0 -1 8 4 5  c m ' 1 

are d u e  to  sy m m e tr ic a l s tre tch in g  m o d e s  o f  ca rb o n y l ( C = 0 )  o f  saturated  m a le ic  
an h yd rid e . It can  b e  se e n  that a ch a ra cter istic  p ea k  o f  ca rb o n y l grou p  ( C = 0 )  is 
o b se r v e d  in  th e  g ra fted  p o ly o le f in  sp ectru m , w h ic h  is  n o t p resen t in  or ig in a l 
p o ly o le f in  (D C P  =  0  phr). T h is  s h o w s  that the M A H  h as su c c e e d e d  in gra ftin g  on  the  
b a c k b o n e  o f  PE . (M u sa , M . et al. ( 2 0 0 3 ) )

F ig u res 4 .6  s h o w  th e F T IR  sp ectra  o f  p p  co m p a r e d  w ith  P P -g -M A H . It 
s h o w s  that n e w  p ea k s  o f  gra fted  m ater ia ls  ap p ear at 1 7 2 5 -1 7 1 1  c m ' 1 for carb on yl 
( C = 0 )  o f  m a le ic  ac id . T h e b an d  at 17 83  c m " 1 is  d u e  to a sy m m e tr ic  stre tch in g  m o d es  
o f  ca rb o n y l ( C = 0 )  o f  satu rated  m a le ic  an h yd rid e , T h e  b an d s at 1 8 7 0 -1 8 4 5  c m ' 1 are 
d u e to  sy m m e tr ic a l stre tch in g  m o d e s  o f  ca rb o n y l ( 0 = 0 ) o f  saturated  m a le ic  
an h yd rid e  that d em o n str a te s  s u c c e s s fu l  gra ftin g . (M u sa , M . et al. ( 2 0 0 3 ) )
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4 .2 .2  E ffe c t  o f  M A H

(a)

(b )

Figure 4.7 FT-IR spectra of HDPE-g-MAH: (a) h-HDPE (b) 1-HDPE.
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(a)

(b)
Figure 4.8 FT-IR spectra of PP-g-MAH: (a) h-PP (b) 1-PP.



27

F ig u re  4 .7 - 4 . 8  p resen t F T IR  sp ectra  o f  H D P E , H D P E -g -M A H , p p  and  P P -g -  
M A H  u n d er  d iffe r e n t M A H  c o n ten t. It sh o w s  that n e w  p ea k s  o f  grafted  m ater ia ls  
appear at 1 7 2 5 -1 7 1 1  c m ' 1 for ca rb o n y l ( C = 0 )  o f  m a le ic  a c id . T h e  b an d s at 1 8 0 0 -  
17 15  c m ' 1 w e r e  d u e  to  u n sy m m etr ica l stre tch in g  m o d e s  o f  ca rb o n y l ( C = 0 )  o f  
saturated  m a le ic  an h yd rid e , and w e  can  fou n d  that n o  g ra ftin g  c o p o ly m e r iz a t io n  
o ccu rs  w ith o u t  th e  p r e se n c e  o f  M A H .

It ca n  b e  s e e n  that a ch a ra cter is tic  p eak  o f  ca rb o n y l gro u p  ( C = 0 )  is  o b se r v e d  
in  th e  g ra fted  p o ly o le f in  sp ectru m , w h ic h  is n o t p resen t in  o r ig in a l p o ly o le f in  (M A H  
=  0 ph r). T h e  ca rb o n y l grou p  c o n f ir m s  that M A H  h a s b e e n  g ra fted  o n to  p o ly o le f in s  
ch a in . (M u sa , M . et al. ( 2 0 0 3 ) )



4.3 Characterization of the MFI of Maleated Polyolefin
4 .3 .1  E f fe c t  o f  D C P
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Figure 4.9 MFI of HDPE-g-MAH: (a) h-HDPE (b) 1-HDPE.
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F ig u re  4 .9  s h o w  th e  va r ia tio n  o f  M F I o f  th e  gra fted  sa m p le s  a s  a fu n ctio n  o f  
th e  in itia to r  co n cen tra tio n  o n  H D P E . A s  sh o w n , th e  M F I o f  th e  M A H -g ra fted  
sa m p le s  d e c r e a se d  w ith  in c r e a s in g  the in itia to r  co n c e n tr a tio n . T h e se  resu lts  w ere  in  
a g reem en t w ith  th o se  o f  C a lla is  and K a zm ie r c z a k . T h e se  resu lts  in d ic a te d  that the  
in itia to r  c o n cen tra tio n s  h a v e  e f fe c t  on  d e c r e a se d  th e M F I a s  a  resu lt o f  a  con tin u a tio n  
o f  th e  c r o s s lin k in g  reaction .
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Figure 4.10 MFI of PP-g-MAFI: (a) h-PP (b) 1-PP.
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F ig u re  4 .1 0  s h o w  the resu lts  o f  in cr e a s in g  D C P  c o n te n t  o n  the M F I o f  
gra fted  p p . T h e se  resu lts  im p ly  that at a co n sta n t M A H  co n c e n tr a tio n , in crea sin g  
D C P  c o n te n t  led  to s lig h t  d ecr e a se  in  th e  M F I. A t h ig h er  co n ce n tr a tio n  o f  in itia tor, 
th e  h ig h er  M F I b e c a u se  th e  d egra d ation  o f  p p . T h e se  resu lts  in d ic a te  that the in itia tor  
c o n c e n tr a tio n s  h a v e  e f fe c t  o n  the M F I a s  a resu lt o f  a  c o n tin u a tio n  o f  the s id e  
reac tio n . (S h i, D  .et al. ( 2 0 0 1 ) )

4 .3 .2  Part 2: V a ry  M A H
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Figure 4.11 MFI of HDPE-g-MAH: (a) h-HDPE (b) 1-HDPE.
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Figure 4 .1 2  M F I o f  P P -g -M A H : (a ) h -P P  (b ) 1-PP.
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F igu re 4 .1 1  s h o w  the va r ia tio n  o f  M F I o f  th e  g ra fted  sa m p le s  a s  a fu n ctio n  
o f  th e  in itia tor  c o n cen tra tio n  o n  H D P E . A s  sh o w n , th e se  re su lts  in d ica te  that the  
M A H  c o n c e n tr a tio n s  h av e  e f fe c t  o n  d e c r e a se d  th e  M F I as a  resu lt o f  a co n tin u a tio n  
o f  th e  c h a in -b ra n ch in g . T h e h ig h e r  co n cen tra tio n  o f  M A H , th e  h ig h er  M F I o f  grafted  
m a ter ia ls  b e c a u se  th e  lim ite d  o f  so lu b ility  o f  M A H  in  p o ly m e r  m e lt . W h en  th e  M A H  
co n ce n tr a tio n  e x c e e d e d  the req u ired  am o u n t for PE  m e lt  sa tu ra tion , th e  rem ain in g  
M A H  form ed  a sep ara te  p h ase . T h is  a llo w e d  th e D C P  to  b e a b so rb ed  in  th e  separated  
M A H  p h ase  d u e  to its greater m isc ib ility  w ith  M A H  co m p a r e d  to  PE , resu lted  in le ss  
D C P  rem a in in g  for  gra ftin g  and ch a in -b r a n c h in g / c r o s s - lin k in g  rea c tio n s . (R a z a v i, M  
K  .et al. ( 2 0 0 6 ) )

F ig u re  4 .1 2  sh o w  th e resu lts  o f  in c r e a s in g  M A H  c o n te n t  o n  th e  M FI o f  
g ra fted  p p  sa m p le s . T h e se  resu lts  im p ly  that at a c o n s ta n t  D C P  co n cen tra tio n , 
in c r e a s in g  M A H  c o n te n t led  to d ecrea se  M F I as a re su lt  o f  d eg ra d a tio n  o f  p p . 
(R a z a v i , M  K .et al. (2 0 0 6 ) )
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4.4 Characterization the Viscosity of Maleated Polyolefin
4 .4 .1  E ffe c t  o f  D C P

(a)

30 300
Shear rate (ร"1)

3000

(b )

Figure 4.13 Viscosity of HDPE-g-MAH: (a) h-HDPE (b) 1-HDPE.
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Figure 4.14 Viscosity of PP-g-MAH: (a) h-PP (b) 1-PP.
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T h e  e f fe c t  o f  D C P  c o n te n t o n  the m e lt  v is c o s ity  o f  P E , p p  and  m alea ted  
sa m p le s  is  sh o w n  in  F ig u re  4 .1 3 - 4 .1 4 .

T h e  c r o s s - lin k in g  s id e  rea c tio n  in crea sed  w ith  in c r e a s in g  D C P  c o n te n t in the  
M A H  gra fted  P E , th e  e x ten t o f  w h ic h  w a s  r e f le c te d  b y  th e  in c r e a se  in  th e  m elt 
v is c o s ity  (a s  sh o w n  in  F igure 4 .1 3 ) .

H o w e v e r , th e  D C P  c o n te n t had litt le  e f fe c t  o n  th e m e lt  v is c o s ity  o f  M A H  
gra fted  p p  is  sh o w n  in  F igu re 4 .1 4 . T h e e x te n t  o f  s id e  r e a c tio n  o f  p p  d egrad ation  
w o u ld  in crea se  w ith  in crea sin g  D C P  co n ten t. T h e  d e c r e a se  in  th e  m e lt  v is c o s ity  
c a u se d  b y  p p  d eg ra d a tio n  w o u ld  b e co u n tera c ted  b y  th e  in c r e a se  in  th e  v is c o s ity  
c a se d  b y  c r o ss - lin k in g . (L i, c .et al. (2 0 0 3 ) )
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Figure 4.15 Viscosity of HDPE-g-MAH: (a) h-HDPE (b) 1-HDPE.
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Figure 4.16 Viscosity of PP-g-MAH: (a) h-PP (b) 1-PP.
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T h e  e f fe c t  o f  M A H  c o n te n t o n  the m e lt  v is c o s it y  o f  P E , p p  and m alea ted  
sa m p le s  is  s h o w n  in  F ig u re  4 .1 5 -4 .1 6 .

T h e  m e lt  v is c o s it y  o f  M A H  grafted  P E  d e c r e a se d  w ith  in crea sin g  M A H  
c o n ten t as a resu lt o f  th e  lim ite d  o f  s o lu b ility  o f  M A H  in  p o ly m e r  m e lt, (as s h o w n  in  
F igu re 4 .1 5 ) .  T h e  m e lt  v is c o s ity  o f  M A H  gra fted  p p  a lm o s t  u n ch a n g ed  w ith  
in crea s in g  M A H  c o n ten t as a resu lt o f  b e ta -sc is s io n  rea c tio n , (a s  sh o w n  in F igure  
4 .1 6 ) . (L i, c .et ๔ . ( 2 0 0 3 ) )



39

4.5 Characterization the Thermal Properties of Pure and Grafted Materials
4 .5 .1  E ffe c t  o f  D C P
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Figure 4.17 M e ltin g  tem p era tu re  o f  H D P E -g -M A H : 1-H D P E  and  h -H D P E .
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Figure 4.18 Percent crystallinity of HDPE-g-MAH: 1-HDPE and h-HDPE.
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Figure 4 .1 9  M e lt in g  tem p era tu re  o f  P P -g -M A H : 1-PP an d  h -P P .

Figure 4.20 P e rcen t c r y s ta llin ity  P P -g -M A H : 1-PP and h -P P .
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4 .5 .2  E ffe c t  o f  M A H

Figure 4.21 M e ltin g  tem p era tu re  o f  H D P E -g -M A H : 1-H D P E  an d  h -H D P E .
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Figure 4.22 Percent crystallinity of HDPE-g-MAH: 1-HDPE and h-HDPE.
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Figure 4.24 Percent crystallinity of PP-g-MAH: 1-PP and h-PP.
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F ig u re  4 .1 7 - 4 .2 0  s h o w  m e lt in g  tem peratu re and p e r c e n t c r y s ta llin ity  (T m) o f  
p ure m a ter ia ls  an d  all grafted  m a ter ia ls  as a fu n c tio n  o f  D C P  c o n ten t. It w a s  fou n d  
that th e  m e lt in g  tem p era tu res and  p ercen t c r y sta llin ity  o f  g ra fted  m a ter ia ls  are ten d  to  
d e c r e a se d  b e c a u s e  th e  in tro d u ctio n s  o f  D C P  d isru p ted  th e  ch a in  and s lo w e r  
c r y s ta lin ity  retard ed  b y  c h a in  b ran ch in g  in  graft c o p o ly m e r  and  h e n c e  T m  and  
c r y s ta llin ity  are d ea rea sed .

F igu re 4 .2 1 - 4 .2 4  s h o w  m e lt in g  tem peratu re and p e r c e n t c r y s ta llin ity  (T m) o f  
pure m ater ia ls  an d  all grafted  m a ter ia ls  as a fu n c tio n  o f  M A H  c o n ten t. It w a s  fou n d  
that th e  m e lt in g  tem p era tu res and  p ercen t cry sta llin ity  o f  gra fted  m a ter ia ls  are 
c h a n g e d  a litt le  b it  b e c a u se  th e  in tro d u ctio n s  o f  M A H  o n to  H D P E  and p p  ch a in s  lead  
to  d isru p ted  th e c h a in  structure.
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4.6 Characterization the Crystalline of Pure and Grafted Materials (Compared 
between DSC and WAXS)

4 .6 .1  E ffe c t  o f  D C P
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Figure 4.25 Percent crystallinity of HDPE-g-MAH: (a) h-HDPE (b) 1-HDPE.
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Figure 4.26 Percent crystallinity of PP-g-MAH: (a) h-PP (b) 1-PP.
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Figure 4.27 Percent crystallinity of HDPE-g-MAH: (a) h-HDPE (b) l-HDPE.
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Figure 4.28 Percent crystallinity of PP-g-MAH: (a) h-PP (b) 1-PP.
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F ig u re  4 .2 5 - 4 .2 8  s h o w  p ercen t c r y sta llin ity  o f  W A X S  an d  D S C  a n a ly s is  o f  
pure and g ra fted  m a ter ia ls  a s  a fu n c tio n  o f  D C P  and M A H  c o n ten t. It w a s  fou n d  that 
p ercen t o f  p ercen t c r y s ta llin ity  o f  g ra fted  m ater ia ls  h a v e  a trend d e c r e a se  d u e to the  
m o re  d e fe c ts  fro m  th e  in trod u ction  o f  D C P  and M A H  o n to  p o ly o le f in s  ch a in  and  
s lo w e r  c r y s ta lliz a tio n  retard ed  b y  th e  c h a in  b ran ch in g  in  gra fted  c o p o ly m e r s . T h e  
va ria tio n  o f  th e  p ercen t o f  c r y sta llin e  m ea su red  b y  D S C , it h a v e  th e  sa m e  trend w ith  
th e  W A X S  resu lts .
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