
CHAPTER I
INTRODUCTION

S in ce  th e  d isc o v e ry  o f  Z ie g le r -N a tta  c a ta ly s ts  fo r  a lp h a  o le fin  
p o ly m e riz a tio n , th e se  c a ta ly s ts  h av e  b ec o m e  th e  m o s t fa m o u s  an d  m a rv e lo u s  
in  th e  las t fo u r  d ec a d es . In  1953 h ig h -d e n s ity  p o ly e th y le n e  w a s  m a d e  a t low  
p re ssu re  w ith  a b in a ry  m ix tu re  o f  m e ta l a lk y ls  an d  tra n s itio n  m e ta l sa lts  in  an  
in e rt h y d ro c a rb o n  m e d iu m  in  the  lab o ra to rie s  o f  K arl Z ieg le r . G iu lio  N a tta  
e x te n d e d  th e  ab ility  o f  th e se  ca ta ly s ts  by  s lig h tly  m o d ify in g  th e  c a ta ly s ts  to  
a llo w  fo rm a tio n  o f  h ig h ly  s te re o sp e c if ic  p o ly m e r fro m  o th e r  a lp h a  o le fin s  
(e .g ., p ro p y le n e )  (B o o r, 1979; Y erm a k o v  et al. , 1981). T h e re  h as  b ee n  
c o n tin u in g  in te n s iv e  re se a rc h  e ffo rt to  im p ro v e  th e  p e r fo rm a n c e  an d  to  k n o w  
th e  m e c h a n is m  o f  th e  c a ta ly s t in te n s iv e ly , b o th  in in d u stry  an d  a c ad e m ia .

Z ie g le r -N a tta  c a ta ly s ts  a re  a  m ix tu re  o f  a m e ta l a lk y l o f  b a se  m e ta l o f  
g ro u p  I to  III (e .g ., L i, A l, M g ) and  a tra n s itio n  m e ta l o f  g ro u p  IV  to  V III (e .g ., 
T i, V , C r, Z r). T h e  p o ss ib le  c o m b in a tio n s  are  ac tiv e  o n ly  fo r  c e rta in  m o n o m e rs  
o r u n d e r c e rta in  o p e ra tin g  co n d itio n s .

A fte r  Z ie g le r -N a tta  ca ta ly s ts  w ere  d isc o v e red , m u ch  re se a rc h  to  gain  
h ig h e r  e ff ic ie n c y  o f  th e  c a ta ly s ts  h as  b een  done. T h e  c a ta ly s ts  h av e  e v o lv e d  
in to  a  su p p o rte d  fo rm  by  d isp e rs in g  the  tra n s itio n  m e ta l o n to  so lid  su p p o rts  
w h ic h  p ro v id e  th e  e ff ic ie n t u se  o f  th e  tra n s itio n  m eta l as an  a c tiv e  cen te r. 
M a n y  ty p e s  o f  su p p o rts  su ch  as m a g n e s iu m  co m p o u n d s , s il ic a  an d  a lu m in a  
h av e  b ee n  e m p lo y ed . B u t th e  m o s t w id e ly  u se d  su p p o rts  a re  m a g n e s iu m  
c o m p o u n d s , e sp e c ia lly  M g C l2. D u e  to  th e  fie rce  c o m p e titio n  in  th e  p o ly o le fin  
in d u stry , m u c h  o f  th e  re se a rc h  in re c e n t y ea rs  h as  fo c u sed  o n  a h ig h ly  ac tiv e  
M g C L  su p p o rte d  c a ta ly s t w h ic h  is th e  m o st co m m o n  c o m m e rc ia l c a ta ly s t. 
T h u s , th e  M g C l2 su p p o rte d  c a ta ly s t is u sed  in th is  th esis .
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T h e  su p p o rte d  c a ta ly s ts  a re  m u ch  m o re  ac tiv e  th a n  th e  u n su p p o rte d  
c a ta ly s ts . H o w e v e r, th e se  su p p o rted  c a ta ly s ts  c a n n o t p ro d u c e  h ig h ly  iso tac tic  
p o ly p ro p y le n e  w ith o u t any  m o d ifie r. T h e  L ew is  b a se  c o m p o u n d s  a re  u sed  to  
fu lfill th is  re q u ire m e n t. A  la rg e  n u m b e r  o f  L e w is  b ases  su c h  as e th e rs , es te rs , 
a m in es , a n d  s ilan e s  h av e  b een  u se d  as a m o d ifie d  ag en t. T h e  L e w is  b ases  h av e  
b ee n  u se d  d u r in g  c a ta ly s t p re p a ra tio n  (in te rn a l d o n o r) as w ell as d u rin g  
p o ly m e riz a tio n  (e x te rn a l d o n o r) to  im p ro v e  s te re o sp e c if ic ity  o f  th e  c a ta ly s ts . 
B u t th e se  m o d if ie rs  u su a lly  h av e  a d v e rse  e ffec ts  on  c a ta ly tic  a c tiv ity . In th is  
s tu d ie d  w e  u se  d ib u ty lp h th a la te  as an  in te rn a l d o n o r an d  c y c lo h e x y lm e th y l-  
d im e th o x y s ila n e  as an  ex te rn a l don o r.

M a n y  re se a rc h e rs  h av e  in v e s tig a te d  p ro p y le n e  p o ly m e riz a tio n  w ith  
Z ie g le r -N a tta  c a ta ly s ts  in the  p as t. T h e  b as ic  p rin c ip le  o f  k in e tic s  an d  the  
m e c h a n ism  w e re  su g g e s te d  by  N a tta . M o re o v e r m an y  w o rk s  h av e  s tu d ie d  the  
p o ly m e riz a tio n  k in e tic s , m e c h a n ism  o f  p o ly m e riz a tio n , c a ta ly s t p e rfo rm a n c e  
w ith  re sp e c t to  a v a r ie ty  o f  c a ta ly s t sy s tem s and  s te re o sp e c if ic ity  o f  p o ly m e r. 
T o  a s ig n if ic a n t ex ten t, the  n a tu re  o f  the  c a ta ly s t an d  m an y  e ffe c ts  on  
s te re o sp e c if ic ity  a re  n o t c o m p le te ly  k n o w n .

In  th is  re se a rc h , w e  w ill in v e s tig a te  th e  e ffe c t o f  e x te rn a l d o n o r/T i 
ra tio  (c y c lo h e x y lm e th y ld im e th o x y s ila n e )  an d  e th y le n e  c o n te n t in th e  ra n d o m  
e th y le n e  p ro p y le n e  c o p o ly m e r on th e  iso ta c tic ity , m e ltin g  te m p e ra tu re , and  
c ry s ta llin e  te m p e ra tu re  on th e  ra n d o m  e th y le n e  p ro p y le n e  co p o ly m e r. 
F u rth e rm o re , th e  sy n th e s iz e d  c o p o ly m e rs  w ill be  c h a ra c te r iz e d  fo r  th e ir  
m o le c u la r  w e ig h ts  an d  m o le c u la r  w e ig h t d is tr ib u tio n s .
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