
CHAPTER I 
INTRODUCTION

P o ly  (m e th y l m eth a cry la te );  P M M A , is  an im p ortan t u n m o d if ie d  acry lic  
m a ter ia ls  m an u fa ctu red  in  a v a r ie ty  o f  ty p e s  su ch  as a  c lea r , c o lo r e d , tran slu cen t, and  
se m i-o p a q u e  sh e e t. T h e se  tran slate  in to  a n u m b er o f  p ro d u cts  su c h  as a p la st ic  g la ss , 
a u to m o tiv e  parts, to y s , etc . In ord er to  im p r o v e  th e  a p p o s ite  p ro p er tie s  o f  p rod u cts  
for  k in d s  o f  u sers , a d d it iv e s  are a v a ila b le . T h e  a d d it iv e s  are a lso  u se d  to  red u ce  c o s ts  
and m a k e  th e  p r o c e s s e s  easier .

P M M A  is  p ro d u ced  th ro u gh  free-ra d ica l p o ly m e r iz a tio n  that is  carried  out 
in  b u lk , e m u ls io n , su sp e n s io n , and so lu t io n  p o ly m e r iz a tio n  u s in g  a p e r o x id e  or a zo  
in itia tor . P M M A  sh e e t  can  b e  p ro d u ced  in  th ree  m a in  p r o c e s se s . C e ll  c a s t in g  or  
b a tch  p r o c e s s  is  th e  e x te n s iv e  p r o c e s s  for P M M A  sh e e t  p r o d u ctio n  d u e  to  its  s im p lify  
and  f le x ib ility . G en era lly , a b atch , sh e e t-c a s t in g  p r o c e s s  ca n  b e  d iv id e d  in to  three  
step s: 1) p re -p o ly m e r iz a tio n ; 2 ) p o ly m e r iz a tio n ; and 3 )  a n n e a lin g  s tep s .

In th e  p r e -p o ly m e r iz a tio n  step , m eth y l m e th a c r y la te  (M M A ) w h ic h  c o n s is ts  
o f  10  p p m  o f  in h ib itor , and 2 ,2 ’-a z o b is iso b u ty lo n itr ile  (A I B N )  are u se d  as m o n o m e r  
an d  in itia to r , r e sp e c tiv e ly , and are m ix e d  in  a reactor. H ea t is  a ls o  n e c e ssa r y  to  
p r o c e s s  to  in itia te  and  a c ce lera te  reac tio n . T h e  p rod u ct is  c a lle d  syru p , o lig o m e r ic  
p o ly m e r  in  liq u id  form . In ord er to u se  th e  su ita b le  in itia to r  at tem p era tu re o f  
p o ly m e r iz a tio n , 2 ,2 ’-A z o b is - (2 ,4 -d im e th y l v a le r o n itr ile )  ( A D V N )  is  ad d ed  to th e  
syru p  and m ix e d . A c tu a lly , the a d d it iv e s , su ch  as c o lo r , uv s ta b iliz e r , lu b rican t, e tc ., 
are m ix e d  in  th is  step . A fte r  filtra tion  and v a c u u m  to  e lim in a te  c o n ta m in a tio n  and  
b u b b le s , syru p  is  p o u red  b e tw e e n  tw o -g la s s  m o ld s  s e a le d  b y  a p o ly  (v in y l c h lo r id e )  
(P V C ) g a sk e t. In th e  p o ly m e r iz a tio n  step , the f i l le d  g la s s  m o ld  is  th e n  tran sferred  to  
a h ea t so u r c e  w h e r e  th e  syrup  c o n tin u e s  to p o ly m e r iz e . O n c e  th e  p o ly m e r iz a tio n  
r ea c tio n  c o n tin u e s  to  a p o in t w h e r e  th e  a v era g e  m o le c u la r  w e ig h ts  are h ig h  en o u g h  
su c h  that th e  g la s s  tran sition  tem p era tu re Tg o f  m o le c u le s  is  grea ter  than  th e  reac tio n  
tem p era tu re , th e  rate o f  ch a in  p ro p a g a tio n  r e d u c e s  a p p rec ia b ly . In ord er  to  a c h ie v e  
h ig h  m o n o m e r  c o n v e r s io n , the tem p era tu re o f  th e  p rod u ct is  ra ised  to  a tem peratu re, 
w h ic h  is  grea ter  than Tg o f  P M M A  ( i.e .,  a n n e a lin g  s tep ). T h e  P M M A  sh e e t  prod u ct  
is  in sp e c te d  for th e  ap p earan ce , th e  th ic k n e ss , and cu t th e  P V C  g a sk e t  b efo re
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d e liv e r y . A lth o u g h  th is  p ro c e ss  is  c o m m e r c ia l ly  u sed  to  p r o d u ce  th e  P M M A  sh ee ts , 
th e  s tu d y  o f  o p tim u m  c o n d it io n s , rea c tio n  t im e s , and  d e v e lo p e d  p r o c e s s e s  e x tr e m e ly  
n e e d s  to  en h a n c e  p ro d u ctiv ity .

N o w a d a y s , b e c a u se  th e  e c o n o m ic  w o r ld  is  o n  d e c lin e  th e  P an  A s ia  
In d ustria l C o ., L td ., o n e  o f  th e  P M M A  sh eet m an u factu rers in  T h a ila n d , n e e d s  to  
d e v e lo p  p r o c e ss  o f  m a k in g  P M M A  c a s t in g  sh e e t  to  in c r e a se  c o m p e t it iv e  w o r ld  
m ark et b y  r e d u c in g  o v e r a ll p ro d u ctio n  t im e  w h ile  m a in ta in in g  th e  g o o d  q u a lity  o f  the  
p rod u cts . T w o  s tr a te g ie s , a m o n g  o th ers, w er e  p la n n ed  out. F irst, it w a s  to  e s ta b lish  
a d e ta iled  stu d y  o f  its  current P M M A  sh e e t-c a s t in g  p r o c e ss  and  it w a s  to  ex p lo re  
a ltern a tiv e  p r o c e s s e s  to  b e  u sed  in  th e  future.

D u e  to v a r io u s  ty p e s  o f  th e  P M M A  sh ee t, w h ic h  d ep en d  o n  th e  a p p lica tio n s , 
th e  e f fe c ts  o f  th e  th ic k n e ss  and th e  a d d it iv e s  (p ig m e n ts )  are th e  a ttra ctiv e  factors that 
sh o u ld  b e  s tu d ied  for in sp e c tin g  th e op tim u m  c o n d it io n  and re a c tio n  to  red u ce  the  
t im e  o f  p ro d u ctio n  and  a lso  to  im p r o v e  the m e c h a n ic a l p rop erties .
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