
C H A P T E R  V  
C O N C L U S IO N S

T h e  p y ro ly s is  o f  co m m erc ia l an d  rep ro cessed  p o ly p ro p y le n e  (P P ) film s w as 
s tu d ied  in  a  sem i-b a tch  reac to r. T he re a c tio n  w as ca rried  o u t a t 500°c fo r 1 hour 
u n d e r n itro g e n  flow .

T h e  th e rm al d e g ra d a tio n  o f  re p ro cessed  p o ly p ro p y le n e  (P P ) film  w as  s tud ied  
in  te rm s o f  m ech an ica l, rh eo lo g ica l an d  th e rm a l p ro p e rtie s . It w a s  c lea rly  seen  th a t 
th e  in flu en ce  o f  th e  rh e o lo g ic a l p ro p e rty  w as  rem ark ab le , c o m p a re d  to  th a t  o f  th e  
th e rm a l an d  m ech an ica l p ro p ertie s . M o reo v e r, rep ro cess in g  o f  th e  film  h a d  an  e ffec t 
o n  p y ro ly se d  p ro d u c t y ie ld  due  to  th e  ch an g e  o f  th e  rh e o lo g ic a l an d  so m e  th erm al 
p ro p e rtie s  o f  th e  m a te ria l. T h e  n u m b er o f  rep ro cess in g  o f  P P  film  w as a  very  
im p o rtan t p a ram e te r co n tro llin g  p h y s ica l p ro p ertie s  o f  th e  film  an d  p y ro ly sed  
p ro d u c ts . I t w as fo u n d  th a t the  w e ig h t p e rc e n t o f  p ro p y le n e  an d  C 2 0 ’ h y d ro ca rb o n s  
w ere  v a rie d  as th e  sam e  tren d  as th e  g as  y ie ld , an d  th e  w e ig h t p e rc e n t o f  C 2 0  -  บ49 
w as v a ried  as th e  sam e  tren d  as the  liq u id  y ield .

S u lfa ted  z irco n ia  (S C V '/Z rC ^) w as em p lo y ed  in  c a ta ly tic  d e g ra d a tio n  o f  
c o m m erc ia l PP  film . C a ta ly s t to  p o ly m e r (C /P ) ra tio  w as v a r ie d  fro m  0.0 to  1.0 using  
4%  o f  su lfa te  lo ad ed  on  z ircon ia . T h e  re su lt sh o w ed  th a t an  in c rea se  o f  C /P  ra tio  
cau sed  a  d ec rea se  o f  gas w ith  an  in c rea se  o f  liq u id  y ie ld  e sp e c ia lly  a  l ig h te r  liqu id  
frac tio n . M o reo v e r, so m e gas c o m p o n en ts  such  as  p ro p y le n e  (C3) and  C4 
h y d ro ca rb o n s  s ig n ific an tly  ch anged . A s  th e  C /P  ra tio  w a s  in c rea sed , th e re  w as a  
d e c rea se  in  se lec tiv ity  o f  C3/C4 since  p ro p y len e  ten d ed  to  d e c re a se  w ith  a  c o n seq u en t 
in c rease  in  C4 co m p o n en ts . T h is re su lt sh o w ed  a  sp ec ia l fe a tu re  o f  th e  so lid  acid  
c a ta ly s t d e g rad a tio n  o f  p o ly p ro p y len e  acco rd in g  to  c a rb é n iu m  io n  m ech an ism . 
G aso lin e  can  be  p ro d u ced  w h en  th e  ca ta ly s t w as  in tro d u ced . C /P  ra tio  o f  0.17 
sh o w ed  a  g rea t d iffe re n ce  in  liqu id  p ro d u c t c o m p o sitio n  as  co m p ared  to  o th e r C /P  
ra tio s . H en ce , it w as se lec ted  to  รณdy  th e  e ffec t o f  an  a m o u n t o f  su lfa te  lo ad ed  on  
z irco n ia  on  p y ro ly sed  p ro d u c ts .

A s th e  a m o u n t o f  su lfa te  in c reased , th e  liq u id  y ie ld  in c rea sed  w ith  a  
co n se q u e n t d ec rease  in  gas y ie ld . In  ad d itio n , th e re  w ere  a lso  ch an g es  o f  so m e gas 
co m p o n en ts  w h ich  w ere  p ro p y len e  an d  C4 co m p o n en ts  as o b se rv e d  in  C /P  ratio
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effec t. In  b rie f, th e  h ig h e r  th e  a m o u n t o f  su lfa te  lo ad ed  o n  z irco n ia , th e  h ig h e r C4 

h y d ro c a rb o n s  w e re  p ro d u c e d , an d  th e  h ig h e r  th e  ca ta ly tic  d e g ra d a tio n  o f  th e  film  w as 
o c c u rre d  v ia  c a rb é n iu m  io n  m ech an ism . F u rth e rm o re , k e ro se n e  an d  fu e l o il w ere  
c o n tin u o u s ly  in c rea sed  as  th e  am o u n t o f  su lfa te  in c re a se d  an d  ca u se d  th e  d ec rea se  in  
th e  h e a v y  frac tio n .
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