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C ry s ta lliz a tio n  o f  s e m i-c ry s ta llin e  p o ly m e rs  is o f  g re a t im p o rta n c e  in  
p o ly m e r  p ro c e ss in g , b e c a u se  th e  re su ltin g  p h y s ic a l p ro p e rtie s  a re  s tro n g ly  re la te d  to  
th e  m o rp h o lo g y  fo rm e d  an d  th e  ex ten t o f  c ry s ta lliz a tio n . T h e  c ry s ta lliz a tio n  o f  
p o ly m e rs  is m a in ly  c o n tro lle d  b y  n u c lé a tio n  an d  g ro w th  m e c h a n ism s . T h e  n u c lé a tio n  
ra te  d ep en d s  o n  th e  n u m b e r  o f  h e te ro g e n e o u s  n u c le i (e .g ., im p u rity , c a ta ly s t re s id u e , 
ad d itiv e , n u c le a tin g  ag en ts )  p re se n t in  th e  p o ly m ers .

A d d itio n  o f  n u c le a tin g  ag en ts  in to  p o ly m e rs  h a s  b e c o m e  an  im p o rta n t 
m e th o d  to  a c c e le ra te  c ry s ta lliz a tio n  p ro c e ss , c o n se q u e n tly  re d u c in g  p ro c e ss in g  tim e  
a n d /o r im p ro v in g  o p tic a l an d  m e c h a n ic a l p ro p e rtie s  su ch  as  m o d u lu s , h e a t s ta b ility  
th ro u g h  th e  re d u c tio n  o f  th e  sp h e ru lite  size . H o w ev e r, th e  p h y s ic a l  p ro p e rtie s  o f  
p a r tic le  (i.e ., sh a p e  an d  su rfa c e  a rea ) as w e ll as ch em ica l c h a ra c te r is tic s  a re  im p o rta n t 
fac to rs  a ffe c tin g  c ry s ta lliz a tio n  o f  p o ly m ers . G en e ra lly , v a r io u s  o rg an ic  an d  
in o rg an ic  p a r tic le s  a re  u se d  as n u c le a tin g  ag en ts . S o m e  o f  th e  w id e ly  u se d  o n es  are, 
fo r e x am p le s , ta lc , m ica , c a lc iu m  c a rb o n a te  (C a C 0 3 ).

S y n d io tac tic  p o ly p ro p y le n e  (s-P P ) w a s  su c c e ss fu lly  sy n th e s iz e d  la te  in  th e  
la s t d e cad e  b y  u s in g  n o v e l m e ta llo c e n e , in s te a d  o f  Z ie g le r-N a tta , c a ta ly s is . T h is  
n o v e l c a ta ly s t sy s te m  h a s  p ro d u c e d  S-PP w ith  m u c h  im p ro v e d  s te re o re g u la r  s tru c tu re , 
p u rity  an d  y ie ld . P o ss ib le  a p p lic a tio n s  o f  S-PP a re  in  a reas  su c h  as  fib e rs  an d  film s. 
S in ce  S-PP is  a  v e ry  s lo w  c ry s ta lliz in g  p o ly m e r, it is n e c e s sa ry  to  e n h an ce  its  
c ry s ta lliz a tio n  ra te  in  o rd e r  to  sh o rten  th e  p ro c e ss in g  tim e . In  i-P P , C a C Û 3 is 
f re q u e n tly  u se d  as  a  n u c le a tin g  fille r. It is  u se d  to  a c c e le ra te  th e  c ry s ta lliz a tio n  
p ro c e ss , im p ro v e  m e c h a n ic a l p ro p e rtie s  an d , a t th e  sa m e  tim e , re d u c e  m a te r ia l an d  
p ro c e ss in g  co st. T h e re fo re , i t  is  o f  o u r  in te re s t to  u n d e rs ta n d  th e  p ro c e ss in g -s tru c tu re - 
p ro p e r ty  in te r-re la tio n sh ip s  o f  C a C 0 3 -f illed  S-PP co m p o u n d s .

T h e  e ffe c t o f  n u c le a tin g  ag en ts  o n  c ry s ta lliz a tio n  a n d  m e c h a n ic a l p ro p e rtie s  
o f  p o ly m e rs  h a s  b e e n  e x te n s iv e ly  s tu d ied . T h e re  h a v e  b e e n  m a n y  re p o rts  o n  i-P P , b u t 
v e ry  few  o n  S-PP. O n  s-P P , no  re p o rt o n  th e  e ffe c t o f  n u c le a tin g  ag en ts  o n  
c ry s ta lliz a tio n  o f  S-PP is  av a ila b le  in  th e  o p e n  lite ra tu re . T h e  o b je c tiv e  o f  th is  w o rk  is 
to  s tu d y  th e  e ffe c t o f  C a C Û 3 w ith  v a ry in g  p a rtic le  s iz e s , co n te n ts  an d  su rface



2

m o d if ic a tio n s  to  th e  c ry s ta lliz a tio n  b e h a v io r  o f  S-PP u n d e r b o th  iso th e rm a l a n d  n on - 
iso th e rm a l c o n d itio n s , in c lu d in g  m e c h a n ic a l p ro p e rtie s  an d  p ro c e s sa b il i ty  o f  th e  
re su ltin g  co m p o u n d s .
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