
C H A P T E R  V

C O N C L U S I O N

R ec la m a tio n  o f  T P A  from  u sed  P E T  b o tt le s  c o u ld  b e  a c h iev e d  by  
b oth  sa p o n ific a t io n  and neutral h y d r o ly s is . T h e o p tim u m  c o n d itio n  for  
sa p o n ific a t io n  w a s 50%  พ /พ  (N a O H /P E T ), 2 1 0 ° c ,  and  1 m in u te . For  
n eu tral h y d r o ly s is , 2 7 0 ° c  and 5 m in u tes  w ere  op tim u m .

T he sa p o n ific a t io n  and neutral h y d r o ly s is  m eth o d s are com p ared  in  
T a b le  5 .1 .

T a b le  5 .1  C om p arison  o f  S a p o n if ic a tio n  and N eu tra l H y d r o ly s is  M eth o d s

S a p o n if ic a tio n N eu tra l h y d r o ly s is
R eactan t N a O H  and w ater W ater

T em perature 2 1 0 ° c 2 7 0 ° c
T im e 1 m in u te 5 m in u tes

% Y ie ld 9 7 .4 9 6 .5
P u r ifica tio n  m eth o d P rec ip ita tio n S u b lim a tio n

B y -p ro d u ct N a C l n o n e

N eu tra l h y d r o ly s is  w a s a reco m m en d ed  m eth o d , b e c a u se  th eir  w a s  no  
b y -p ro d u cts  n ee d  to  b e  d isp o sed .
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T h e s e  m e t h o d s  c o u l d  b e  a p p l i e d  t o  r e c l a i m i n g  T P A  f r o m  m u n i c i p a l  

p l a s t i c  w a s t e s .  T h e  f i v e  m a j o r  c o m p o n e n t s  o f  p l a s t i c  w a s t e  a r e  

p o l y e t h y l e n e  ( P E ) ,  p o l y p r o p y l e n e  ( P P ) ,  p o l y s t y r e n e  ( P S ) ,  p o l y v i n y l  c h l o r i d e  

( P V C ) ,  a n d  p o l y e t h y l e n e  t e r e p h t h a l a t e  ( P E T ) .  P E ,  P P ,  a n d  P S  c a n  b e  

s e p a r a t e d  o u t  b y  w e l l - k n o w n  d e n s i t y - c l a s s i f i c a t i o n  m e t h o d s  s u c h  a s  

f l o a t a t i o n  o r  h y d r o c y c l o n e .  H o w e v e r ,  m i x e d  p l a s t i c s  w o u l d  n o t  a f f e c t  

e i t h e r  c h e m i c a l  r e a c t i o n  a s  t h e y  c a n n o t  b e  h y d r o l y z e d .

I n  t h e  c a s e  o f  P V C  m i x e d  w i t h  P E T ,  t w o  p r o c e d u r e s  c a n  b e  a d o p t e d .  

F i r s t ,  P V C  c a n  b e  r e m o v e d  f r o m  P E T  b y  e l e c t r o s t a t i c  s e p a r a t i o n  o r  

a u t o m a t e d  s o r t a t i o n .  P E T  c a n  t h e n  d e p o l y m e r i z e d  b y  n e u t r a l  h y d r o l y s i s .  I n  

o t h e r  p r o c e d u r e ,  i t  i s  n o t  n e c e s s a r y  t o  s e p a r a t e  P V C  f r o m  P E T .  T h e  m i x e d  

p l a s t i c s  c o u l d  b e  c h a r g e d  i n t o  t h e  r e a c t o r  a n d  s a p o n i f i e d .
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