
CHAPTER I

INTRODUCTION

O n  a v o lu m e  b a s is , p la stic s  are o n e  o f  th e  w o r ld ’s m o st u sed  
m a ter ia ls  in  th e  w o r ld , e s p e c ia lly  in  the in d u stria l and  co m m e r c ia l sec to rs  o f  
m an u fa ctu r in g . T h e d em an d  fo r  p la s tic s  h as in c r e a se d  stea d ily . In 1994 , 
th e  p ro d u ctio n  o f  p la stic s  in crea sed  9%  o v er  1 9 9 3 . T h e a verage annual 
g ro w th  is  ju s t  o v er  5%  fo r  a ll p la stic  p ro d u ctio n  b e tw e e n  1985  and 1994 .
[1] T h at in c r ea se  h as b e e n  c a u sed  b y  th e  a d v an ta ges that p la s tic s  h o ld  over  
tra d ition a l m a teria ls  su ch  as w o o d  and g la ss  : d es ig n  f le x ib il i ty  (th e y  can  be  
m o d if ie d  fo r  a w id e  v a r iety  o f  en d  u se s ) , h ig h  r e s is ta n c e  to  co rro sio n , lo w  
w e ig h t, and  sh atter  re s is ta n ce .

A s  th e  u sa g e  o f  p la stic s  h as gro w n , th e ro le  o f  p la s tic s  in  m u n ic ip a l  
so lid  w a ste  (M S W ) h as b ec o m e  b oth  m ore o b v io u s  and m ore w o rr iso m e. 
P la st ic s  m ak e up a b ou t 8%  b y  w e ig h t o f  annual M S W  p ro d u ced . (F ig . 1 .1 )
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Figure 1.1  M ater ia ls  g en era ted  in  M S W  b y  w e ig h t. [2]
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B e c a u s e  o f  v a r io u s ch e m ica l stru ctures, p la s t ic s  are d iff ic u lt  to  
d estro y . T h e b e s t  c h o ic e  is  “R e c y c lin g ” . B u t, to  d ate , o n ly  2%  o f  all 
p la s tic s  p ro d u ced  in  1993 w ere  r e c y c le d . F o rtu n ately , a litt le  m ore than  3%  
o f  a ll p la s tic s  to  b e  p ro d u ced  in  1998  w il l  b e  r e c y c le d  [1 ],

L im its  to  r e c y c lin g  p la stic s  in c lu d e  th e  h ig h  c o s ts  and d iff ic u lty  o f  
c o lle c t in g  and sortin g  r e cy c la b le  p la s tic s . S m a ll a m ou n ts o f  P o ly v in y l  
ch lo r id e  (P V C ) resin s m ix e d  in  w ith  P o ly e th y le n e  terep h th a la te  (P E T ) can  
se r io u s ly  co n ta m in a te  the b atch . In cin era tin g  p la s tic s  to  re co v er  th e  en erg y  
v a lu e s  o f  p la s tic s  is  p o ss ib le , b u t can  g en era te  air p o llu tio n  and h azard ou s  
w a ste  b y -p ro d u cts , p articu larly  from  P V C .

H e n c e , it  is  in terestin g  to  รณ d y  th e r e c y c lin g  o f  m ix e d  p la stic  in  
order to  abate p o llu tio n , p reserve  th e en v iro n m en t, and  c o n se r v e  en erg y  b y  
th e r e p r o c e ss in g  o f  the r ec la im ed  w a ste  m ateria ls .

T h e p u rp o se  o f  th is  research  is  fo c u s  o n  th e  r e c y c lin g  o f  p o ly e th y le n e  
terep h th a la te . P E T  is  w id e ly  u se d  in  th e  p ro d u ctio n  o f  fib res , m o ld ed  
a rtic le s , and  p ack a g in g  m a teria ls . T h e in crea se  o f  im p o rted -ex p o rted  
q u a n titie s  b e tw e e n  1 9 9 2  and 1 9 9 6  is  sh o w n  in  T a b le  1 .1 . [3] P E T  d o e s  n o t  
d egrad e at a ccep ta b le  rates b y  n a t e a l  p r o c e s se s  in  th e  en v iro n m en t, and, 
h e n c e , p resen ts  b o th  a litter  and a d isp o sa l p rob lem .

O n e d esira b le  w a y  to  le s s e n  th e  am ou n t o f  P E T  re fu se  in  the  
e n v iro n m en t is  to  r e c y c le  th e p o ly m er  in to  n e w  P E T . B e c a u s e  o f  fo rtu ito u s  
c o n ta c t o f  so m e  p o st-c o n su m e r  PE T  w ith  h arm fu l su b sta n c es , su ch  as 
p e s t ic id e s , a s u c c e s s fu l r e c y c lin g  te c h n iq u e  w il l  a lm o st c er ta in ly  m and ate  
that th e  p o ly m e r  b e  d ep o ly m er iz ed  to  p u r ified  m o n o m ers. M u ch  o f  PET  
p ro d u ced  is  p rep ared  from  p u r ified  terep h th a lic  a c id  (P T A ) rather than  
d im eth y l terep h th a la te  (D M T ). T he q u a n titie s  o f  im p o rted  m o n o m ers are 
sh o w n  in  T a b le  1 .2  and 1.3 . [3] T h u s, a su ita b le  r e c y c lin g  m eth o d  sh o u ld  
p ro d u ce  P T A  fo r  p r o c e sse s  that u se  it as a starting  m ateria l.



Table 1.1 Im p orted -E xp orted  P o ly e th y le n e  terep h th a la te  
in  prim ary form s.

Im port E xp ort
Y ear Q u an tity

(K g )
V a lu e
(B a h t)

Q u an tity
(K g )

V a lu e
(B a h t)

1 99 2 5 ,4 9 6 ,1 6 0 1 7 1 ,8 4 4 ,1 6 7 5 ,4 7 5 ,4 4 9 1 0 5 ,4 4 9 ,6 2 0
1993 5 ,4 5 7 ,8 9 5 1 7 6 ,4 8 4 ,8 9 0 3 0 ,6 5 0 ,0 9 3 2 7 2 ,8 4 7 ,1 9 2
199 4 8 ,7 1 4 ,2 7 2 2 7 2 ,8 8 3 ,3 5 0 2 ,1 7 4 ,3 9 4 4 8 ,0 2 2 ,5 0 2
1995 2 0 ,0 4 3 ,7 8 8 9 4 0 ,9 8 9 ,0 8 5 2 ,9 9 6 ,7 2 1 1 2 8 ,7 0 2 ,4 1 9
1996 2 1 ,7 0 7 ,2 9 8 6 4 2 ,6 7 0 ,6 2 9 7 ,3 7 4 ,4 8 5 1 9 8 ,8 0 9 ,5 0 3

Table 1.2 Im p orted  T erep h th a lic  a c id  b e tw e e n  1 9 9 2  and 199 6 .

Y ear Q u an tity  (K g ) V a lu e  (B a h t)
199 2 2 1 3 ,6 4 8 ,0 9 2 3 ,4 3 6 ,5 1 6 ,6 5 5
1993 2 8 9 ,2 4 8 ,1 6 1 4 ,7 2 6 ,7 5 2 ,6 6 0
1 9 9 4 3 0 6 ,4 4 8 ,1 6 6 5 ,9 6 7 ,8 2 9 ,2 3 8
1995 3 5 3 ,9 5 9 ,2 8 2 1 0 ,0 5 9 ,2 7 4 ,7 1 3
199 6 2 5 6 ,7 4 5 ,7 0 2 6 ,1 1 8 ,4 7 9 ,3 1 5

Table 1.3 Im p orted  D im e th y l terep h th a la te  b e tw e e n  1 9 9 2  and 1 99 6

Y ear Q u an tity  (K g ) V a lu e  (B a h t)
199 2 4 1 ,5 2 1 ,0 0 0 5 1 0 ,5 9 3 ,8 6 2
1993 4 6 ,7 8 3 ,0 0 2 6 3 8 ,3 0 9 ,-2 4 6
1 9 9 4 5 3 ,4 3 0 ,5 0 3 8 7 7 ,3 5 9 ,3 8 1
1995 6 7 ,8 4 8 ,6 5 1 1 ,7 8 3 ,2 4 7 ,7 6 7
199 6 3 3 ,0 0 0 ,0 0 6 6 4 9 ,3 6 2 ,6 5 8
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Objective and Scope of the Research

T he p r in c ip le  o b je c tiv e  o f  th is  research  w a s to  d e p o ly m e r iz e  PET  
from  p o st-c o n su m e r  PE T  for  r ec la im in g  terep h th a lic  a c id  (T P A ) as starting  
m ateria l, w h ic h  is v a lu a b le  and c o u ld  b e  u sed  to  rem ak e PE T . s p e c i f ic a l ly ,  
w e  p la n n ed  to  stu d y  th e rec la m a tio n  o f  T P A  b y  tw o  m eth o d s : 
sa p o n ific a t io n  and n eu tral h y d r o ly s is , v ary in g  param eters su ch  as the  
N a O H  con ten t, r e a c tio n  tim e  and tem perature to  f in d  e a c h  o p tim u m  
co n d itio n . F urtherm ore, s tu d y in g  the ca se  o f  P V C  m ix e d  w ith  P E T  w a s  
p lan ed .
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