
CHAPTER I 
INTRODUCTION

In r e c e n t  y ea rs , a r tific ia l m arb le  m a d e  o f  in o r g a n ic  p a r tic le  f i l le d  
p o ly m e r  h a s r e c e iv e d  m u ch  a tten tio n  s in c e  it  ca n  o v e r c o m e  th e  w e a k  p o in ts  o f  
m a rb le  s to n e  su ch  as; w e ig h t , c o lo r , sh a p e , and p r ice . M a n y  s tu d ie s  h a v e  b e e n  
c o n d u c te d  fo r  th e  d e v e lo p m e n t  o f  th e  m a ter ia l in  ord er  to  a c h ie v e  d e s ir a b le  
p h y s ic a l p ro p ertie s  in c lu d in g  th e ap p ea ra n ce  to  r e se m b le  th e  natural o n e .  
U n sa tu ra ted  p o ly e s te r , m eth a cry la te  res in , and  o th er  h ig h ly  tran sp aren t  
p o ly m e r s  are sh o w n  to  b e  a p p lica b le ; h o w e v e r , th e  p h y s ic a l p ro p er tie s  are s till  
u n d es ira b le . O n e  o f  th e  ap p roach  to  im p r o v e  th e  p h y s ic a l an d  m e c h a n ic a l  
p ro p er tie s  o f  th e se  p o ly m e r s  is  to  ad d  f ille r s . In o rg a n ic  f i l le r s  su c h  as 
ฝ น m in iu m  h y d r o x id e , m a g n e s iu m  h y d r o x id e , s ilic a , c d c iu m  ca rb o n a te , 
c d c iu m  s il ic a te , k a o lin , e tc .,  h a v e  b e e n  e x te n s iv e ly  s tu d ied  (Ish id a  an d  M ille r , 
1 9 8 4 -8 9 ;  P orro  and P a tta c in i, 1 9 9 2 ; G a rb a ssi e t  ฝ . ,  1 9 8 7 ) . A m o n g  th o se ,  
s i l ic a  s h o w s  d es ira b le  p ro p erties  o w in g  to  its  f in e  p a r tic le  s iz e  fo r  
h o m o g e n e o u s  d isp e r s io n , th e  c lo s e  re fra c tiv e  in d e x  to  p o ly m e r , th e  s ta b ility  in  
th e  c o m p o s ite , and  th e  r e a c tiv e  su r fa ce  fo r  d ir e c t c h e m ic ฝ  r e a c tio n  o n to  
p o ly m e r  ch a in . P lu ed d em a n n  rep orted  w id e  v a r ie ty  o f  th e  a p p lic a tio n  o f  
s ila n e  c o u p lin g  a g en ts  in  v a r io u s p o ly m e r  sy s te m s  (P lu e d d e m a n n , 1 9 8 2 ) .  
Ish id a  e t  ฝ .  e x te n s iv e ly  s tu d ied  th e  a d so rp tio n  and c h e m i n  r e a c tio n s  o f  s i la n e  
c o u p lin g  a g en ts  o n  th e  s i l ic a  su r fa ce  (Ish id a  e t  ฝ . ,  1 9 9 0 -1 9 9 1 ) .

F o r  th e  p a st d e c a d e s , m a n y  s tu d ie s  o n  P M M A /S il ic a  sy s te m  r e c e iv e d  
a tten tio n  fo r  its  p o s s ib il i ty  to  b e  an a r t i f i c ^  m a rb le . M o s t  r e se a r c h e s  w e r e  
p er fo rm ed  o n  p rec ip ita ted  s i l ic a  and san d  s i l ic a  w h ile  le s s  o f  s tu d ie s  w e r e  
c o n c e r n e d  w ith  fu m e d  s ilic a . P rec ip ita ted  s i l ic a  is  k n o w n  fo r  th e  h ig h  in tern a l 
an d  e x t e n d  su r fa ce  area  co m p a r in g  to  fu m ed  s i l ic a  w h ic h  h a s m m n ly  th e
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ex tern a l su r fa c e  area. T h u s, p rec ip ita ted  s i l ic a  are fo u n d  to  b e  l im ite d  fo r  
r e in fo r c in g  le v e l  in  th e  c o m p o s ite  m ateria l o w in g  to  its  s ig n if ic a n t  in tern a l 
su r fa ce  area w h ic h  is  in a c c e s s ib le  to  th e large m o le c u le s  su ch  as r e s in  or  
ru b b er and th u s ca n  b e  e x c lu d e d  fro m  re in fo rcem en t. W a so n  c o n c lu d e d  that 
th e  d e g r e e  o f  r e in fo r c in g  is  re la ted  to  th e ex tern a l su r fa ce  area w h ic h  is  
d ir e c t ly  re la ted  to  th e ty p e  o f  s i l ic a  (W a so n , 1 9 8 7 ) .

T h is  s tu d y  is  fo c u s e d  o n  th e  fu m e d  s il ic a  and to  s tu d y  th e  m o le c u la r  
co r r e la tio n  o f  th e s i l ic a  and p o ly m e th y lm e th a c r y la te  (P M M A ) s y s te m  v ia  
in teg ra l b le n d  te ch n iq u e . H ere , y -m e th a c r y lo x y p r o p y ltr im e th o x y s ila n e  (y- 
M P S ) is  e x p e c te d  to  p erform  n o t o n ly  as a c o u p lin g  a g e n t b u t a ls o  th e  
in terp en etra tin g  n e tw o rk  w ith  P M M A  o w in g  to  its  m eth a cry la te  en d  g ro u p . 
T h e  treated  fu m ed  s il ic a  is  s tu d ied  at th e  m o le c u la r  le v e l  in  term s o f  
p h y s iso r b e d  s ila n e  and c h e m iso r b e d  s ila n e  b y  S E C  and D R IF T  te c h n iq u e s ,  
r e sp e c t iv e ly . T h e  treated  s i l ic a  and P M M A  w ith  th e  in terp en etra tin g  n e tw o r k  
i s  a ls o  s tu d ied  fo r  th e  r h e o lo g ic a l p ro p erty  to  ev a lu a te  th e p h y s ic a l  p ro p erty  o f  
th e  a r tific ia l m arb le .
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