
CHAPTER III

EXPERIMENT

3.1 Materials

3 .1 .1  P o ly e th y le n e  terep h th a la te  (P E T )
P E T  w a s o b ta in ed  from  p o st-c o n su m e r  b o ttle s . It w a s  

sh red d ed  to  an average s iz e  o f  5 x 5  m illim etre s , a p p ro x im a te ly .

3 .1 .2  P o ly v in y l ch lo r id e  (P V C )
A n  average d im e n s io n  o f  5 to  5 m illim e tr e s  o f  P V C  

fo o d -p a ck a g in g  w a s u sed .

3 .1 .3  S o d iu m  h y d ro x id e  (N a O H )
N a O H  w a s o b ta in ed  from  C arlo  Erba.

3 .1 .4  P o ta ss iu m  h y d ro x id e  (K O H )
K O H  w a s o b ta in ed  from  C arlo  Erba.

3 .1 .5  H y d ro ch lo r ic  a c id  (H C1)
37%  HC1 w a s o b ta in ed  from  J .T .B eak er. '

3 .1 .6  W ater
D e io n iz e d  w ater  w a s  u sed .
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3.2 Apparatus and Instruments

3.2 .1  H igh  P ressu re  R ea c to r

A ll ex p er im en ts  in  th is stu d y  w a s  carried  o u t in  th e apparatus 
w h ic h  c o n s is te d  o f  th ree  parts as fo llo w s:

3 .2 .1 .1  R ea c to r

T he b en c h  top  reactor w a s a h ig h  p ressu re  b atch  stirred  
a u to c la v e  m o d e l 4 5 6 2  from  Parr Instrum ent C o m p a n y  w ith  a 6 0 0  m l 
s ta in le ss  s te e l c y lin d r ic a l b om b , sp lit r in g  c lo su re s  and  a b om b  heater. T he  
w o rk in g  p ressu re  m u st n o t e x c e e d  3,000 p s ig  and m a x im u m  op eratin g  
tem p eratu re w a s  350°c

Figure 3.1 R eactor  w ith  H eater  R em o v e d .
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3 .2 .1 .2  R e a c to r  F ittin g

T h e  stirr in g  u n it o f  re a c to r  w a s  e q u ip p e d  w ith  
c o n v e n ie n t  v a lv e s  and fitt in g  fo r  h a n d lin g  the v a r io u s fu n c tio n s . T he parts 
are in d ic a te d  b e lo w :

Theri'ทุo- Cooling Channel Internal 
couple Around Gland Cooling

Loop

Gas Liquid Gas
Inlet Sampling Release
Valve Valve Valve

F ig u r e  3 .2  R ea cto r  F ittin g .
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3 .2 .1 .3  T em perature C o n tro lle r

T he co n tro ller  m o d e l 4 8 4 2  w ith  W a tlo w  S er ies  9 4 5 , a 
m icr o p r o ce sso r -b a se d  tem perature co n tro l, from  Parr In stru m en t C om p an y  
w a s  u sed . It w a s  op erated  in  co n ju n ctio n  w ith  a ty p e  J th erm o co u p le  and  
in c lu d e d  a u to m a tic  L E D  in d ica to rs to  a id  in  m o n ito rin g .

F ig u r e  3 .3  D IN  M ic r o p r o c e sso r -B a se d  A u to -tu n in g  C on trol.

3 .2 .2  N u clea r M a g n etic  R eson an ce S p ec tro m eter  
(NM R S p ec tro m eter)

T h e N M R  m o d e l A C -F  2 0 0  from  B ruk er at 5 0  M H z for  13c  
sp ectra  w a s  u sed .

3 .2 .3  F ou rier-T ran sform  In fra red  S p ec tro m eter  
(FT-1R S p ec tro m e te r)

T h e F T -IR  m o d e l 1 7 6 0 x  from  P erk in  E lm er w a s  u sed .



3 .3  P r o c e d u r e s

3 .3 .1  P ro ced u re  in s tu d y  o f  sa po n ifica tio n  m e th o d  for
rec la im in g  o f  tereph th a lic  a c id

F ifte e n  gram s o f  sh red d ed  u sed  P E T  b o tt le s  and 5 0  m l o f  
N a O H  so lu t io n  w ere  p la c ed  in  an a u to c la v e . T he stirrer w a s  turned  on, and  
th e a u to c la v e  w a s  h ea ted  to  the d esired  tem p erature. T h e a u to c la v e  w as  
p re ssu r iz e d  to  b e tw e e n  5 0  and 7 0 0  p s ig  at th e co rresp o n d in g  tem perature. 
A fter  s to p p in g  th e  rea c tio n  and c o o lin g  to  am b ien t tem p eratu re , PE T  w as  
co n v er ted  in to  d iso d iu m  terep h th a late  and e th y le n e  g ly c o l .  T h e a q u eou s  
so lu tio n  w a s  th en  p a sse d  th rou gh  a filter  in  order to r e m o v e  an y  u n d isso lv e d  
im p u rities .

H y d ro ch lo r ic  a c id  w a s th en  a d d ed  to th e  filtra te  u n til the pH  
w a s le s s  th an  7. T P A  w a s reco v ered  as th e  p rec ip ita te . T h is  p rec ip ita te  w as  
r e m o v ed  u s in g  a f ilte r  and w a sh e d  w ith  1 ,0 0 0  m l o f  fre sh  w ater . T he y ie ld  
o f  T P A  w a s  d eterm in ed  b y  w eig h t.

3 .3 .1 .1  The effect o f  N aO H  con ten t

T he op tim u m  N a O H  c o n te n t w a s  s tu d ied  b y  th is  
p ro ced u re . T h e  c o n ten t o f  N a O H  w a s varied  fro m  2 5 , 4 0 , 5 0 , 6 0 , 7 5 , and  
100 p er c e n t b y  w e ig h t  for  15 gram s o f  PE T . T h e r e a c tio n  tem p erature w a s  
2 7 0 ° c  (a t 7 0 0  p s ig )  and reaction  tim e  w a s 1 hour. T h e resu lts  are p resen ted  
in  T a b le  4 .1 .
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3 .3 .1 .2  The effect o f  tem pera tu re

T he d ifferen t tem p eratures, 150 , 1 8 0 , 2 1 0 , 2 4 0 , and  
2 7 0 ° c ,  w ere  e m p lo y e d  w ith  th e op tim u m  N a O H  co n ten t and  1 h ou r rea ctio n  
tim e. T he rea c tio n  p ressu re  w a s varied  b e tw e e n  5 0 -7 0 0  p s ig  a cco rd in g  to  
the tem p erature. T h e resu lts  are sh o w n  in  T ab le  4 .2 .

3 .3 .1 .3  The effect o f  tim e

T h e rea c tio n  tim e w a s se t at 5 , 15, 3 0 , 4 5 , and 60  
m in u tes. T im e  at se t tem p erature, n o t in c lu d in g  h ea tin g  and c o o lin g  tim e. 
T ab le  4 .3  sh o w s  th e se  resu lts .

3 .3 .2  P ro ced u re  in s tu d y  o f  n eu tral h yd ro lysis  m e th o d  for  
rec la im in g  o f  tereph th a lic  a c id

P E T  (1 5  gram s) and d e io n iz e d  w ater  (5 0  m ill i l itr e s )  w ere  
p la c ed  in  th e  a u to c la v e . T he stirrer w as turned  on, and th e  a u to c la v e  w a s  
h ea ted  to  th e d esired  tem p erature. T he a u to c la v e  w a s  a u to p ressu r ized  
b e tw e e n  2 0 0  and 7 0 0  p s ig  at the corresp o n d in g  tem p eratu re. W h en  the  
rea ctio n  w a s  f in ish e d , it  w a s a llo w e d  to c o o l to  am b ien t tem p eratu re.

T P A  w a s rec la im ed  from  th e a q u eo u s so lu t io n  b y  filtra tio n . 
T he y ie ld  o f  terep h th a lic  acid  w a s d eterm in ed  b y  w e ig h t.

X '1 V I S 0 ฯ \ A
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3 .3 .2 .1  The effect o f  tem pera tu re

V a rio u s op eratin g  tem p eratu res, 2 1 0 , 2 4 0 , and 2 7 0 ° c ,  
for  15 m in u tes  w ere  u sed . T he resu lts  are p resen ted  in  T a b le  4 .5 .

3 .3 .2 .2  The effect o f  reaction  tim e

T he rea c tio n  tim e  w a s se t at 1, 3 , 5 , 15, and  3 0  m in u tes  
w ith  an op tim u m  tem p erature. T he resu lts  are sh o w n  in  T a b le  4 .6 .

3 .3 .3  P ro ced u re  for terep h th a lic  a c id  rec la m a tio n  from
m ix ed  p o ly e th y le n e  terep h th a la te  a n d  p o ly v in y l  ch lo ride

T h e sa m p le  w a s  prepared  b y  m ix in g  PE T  and  P V C  in  the ratio  
o f  1 00 :0 , 7 5 :2 5 , 5 0 :5 0 , and 2 5 :7 5 , r e sp e c tiv e ly . A ll sa m p les  w er e  stu d ied  
b y  th e  tw o  p ro ced u res as b e fo r e  at ea ch  op tim u m  co n d itio n . T h e resu lts  for  
th is stu d y  are p resen ted  in  T ab le  4 .7 .

3 .3 .4  P ro d u c t ch a ra c terisa tio n

P rod u ct from  ea ch  p roced u re w a s  ch a ra cter ised  b y  v ar iou s  
te c h n iq u e s  as sh o w n  b e lo w :

3 .3 .4 .1  S tu dy o f  the fu n c tio n a l grou p

T P A  w a s prepared  in  a form  o f  K B r p e lle t . T he  
fu n c tio n a l grou p  o f  th e sa m p le  w a s  d eterm in ed  b y  F T -IR .
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3 .3 .4 .2  S tu dy o f  the stru ctu re

D eu tera ted  d im eth y l s u lfo x id e  (d ô -D M S O ) w a s u sed  to  
d is s o lv e  T P A . T he structure o f  the sa m p le  w a s  a n a ly se d  b y  13C -N M R .

3 .3 .4 .3  S tu dy o f  a c id  num ber

0 .5  gram s o f  T P A  w a s d is s o lv e d  in  2 0  m l o f  0 .5 N  K O H . 
T he sa m p le  w a s  b ack -titra ted  w ith  0 .5 N  HC1 so lu t io n  to  reach  the  
p h e n o lp h th a le in  en d  p o in t. A  b lank  c o n ta in in g  th e  sa m e am ou n t o f  0 .5 N  
K O H  w a s a lso  titrated . A c id  n um ber w as c a lc u la te d  in  m illig ra m s o f  K O H  
per gram  o f  sa m p le  as fo llo w s :

A c id  n um ber =  [ (B -A )  N  X  5 6 .1 ]  /  พ

w h ere  : A  =  HC1 so lu tio n  requ ired  fo r  titra tion  o f  th e  sa m p le , m l.
B  =  HC1 so lu tio n  requ ired  fo r  titra tion  o f  th e  b lank , m l.
N  =  N o r m a lity  o f  the HC1 so lu tio n , and  
พ  =  S am p le  u sed , gram s.
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