
CHAPTER I 
INTRODUCTION

In a  p a s t  d e c a d e ,  a  n u m b e r  o f  p r o b le m s  h a v e  a r is e n  a ll  o v e r  th e  w o r ld ,  in ­
c lu d in g  th e  c o l la p s e  o f  th e  w o r ld  e c o n o m y ,  th e  d r a s t ic  r is in g  o f  th e  c r u d e  o i l  p r ic e ,  
a n d  th e  s e v e r e  e n v ir o n m e n t a l  p r o b le m . It h a s  b e e n  c o n f ir m e d  th a t  th e  c a u s e s  o f  a ll  
t h o s e  p r o b le m s  w a s  o r ig in a t e d  fr o m  m a n y  d i f f e r e n t  f a c to r s ,  w h i c h  m a y  p o s s i b l y  h a v e  

in v o lv e d  e i t h e r  in  d ir e c t  o r  in d ir e c t  w a y s .  W a s t e  t ir e  d i s p o s a l  is  o n e  o f  th e  fa c t o r s  

th a t a re  b e l i e v e d  to  ta k e  p art in  a ll  t h o s e  p r o b le m s .
N o w a d a y s ,  a n  in c r e a s in g  a m o u n t  o f  a u t o m o t iv e  t ir e s  p r o d u c t io n  a n d  c o n ­

s u m p t io n  is  c o n s id e r a b ly  n o t i c e a b le  a ll a r o u n d  th e  w o r ld .  In  g e n e r a l ,  t ir e s  a re  p r o ­
d u c e d  to  b e  t o u g h  a n d  d u r a b le . A p a r t  fr o m  n a tu r a l o r  s y n t h e t ic  r u b b e r , a u t o m o t iv e  

t ir e s  a l s o  c o n t a in  s t e e l  c o r d s  a n d  m a n y  k in d  o f  c h e m ic a l s  a n d  a d d i t iv e s  t o  e n s u r e  

th e ir  b e s t  p e r f o r m a n c e  a n d  s a f e t y .  O n  th e  o th e r  h a n d , t h e s e  k in d s  o f  p r o p e r t ie s  a l s o  

m a k e  t ir e  d i s p o s a l  b e c o m e  m o r e  d i f f i c u l t .  A r o u n d  6 5 - 7 0 %  o f  th e  w a s t e  t ir e s  w e r e  

u s u a l ly  l a n d - f i l l e d  o r  le f t  in  o p e n e d  a ir  a s  r e p o r te d  e l s e w h e r e  ( D ü n g  et al., 2 0 0 9 ) ,  a l ­
th o u g h  a  p art o f  th e m  w a s  u t i l i z e d  a s  p la y g r o u n d s ,  a r t i f ic ia l  r e e f s ,  a n d  a t h le t ic  

e q u ip m e n t s .  D i s p o s a l  b y  la n d  f i l l in g  c a n  c a u s e  s e r io u s  p r o b le m s ;  fo r  in s t a n c e ,  th e  

d i s p o s e d  t ir e  c a n  b e  a  s u i t a b le  b r e e d in g  g r o u n d  fo r  in s e c t s  a n d  m o s q u i t o e s ,  a n d  i f  

c a u g h t  in  f ir e ,  it c a n  e m i t  s e v e r a l  h a z a r d o u s  g a s e s ,  a n d  it i s  a l s o  d i f f i c u l t  to  b e  e x t i n ­
g u is h e d .

U p  u n t i l  n o w ,  n u m e r o u s  r e s e a r c h e r s  h a v e  in v e s t ig a t e d  th e  m e t h o d  a n d /o r  

p r o c e s s  in  a n  a t te m p t  to  r e c y c le  o r  m a k e  u s e  o f  th e  w a s t e  t ir e . S u c h  p r o c e s s e s  a r e  p y ­
r o ly s i s ,  in c in e r a t io n ,  h y d r o ly s i s ,  g a s i f i c a t i o n  a n d  e t c .  R e c e n t ly ,  p y r o l y s i s  i s  th e  o n e  

th a t r e c e iv e d  a  g r e a t  in te r e s t  s in c e  it h a s  a n  a d v a n t a g e  o f  l o w  e m i s s i o n  t o  th e  e n v i ­
r o n m e n t ,  a n d  th e  p r o d u c t s  o b ta in e d  fr o m  th e  p r o c e s s  c o n t a in  v a lu a b le  c h e m ic a l s  

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

f u e l .  A d d i t io n a l ly ,  th e  p a rt o f  th e  p r o d u c t s  th a t  s t i l l  r e m a in  a s  a  r e s id u a l  c a n  a l s o  b e  

r e c y c le d  in  a  w o r t h w h i le  a p p l ic a t io n  ( e .g .  th e  p r o d u c t io n  o f  c a r b o n  b la c k ) .  H o w e v e r ,  
d u e  to  t e c h n ic a l  p r o b le m s  a s  w e l l  a s  e c o n o m i c  a n d  le g a l  f a c t o r s ,  it h a s  b e e n  r e p o r te d  

th a t p y r o l y s i s  a lo n e  i s  n o t  c o s t  e f f e c t i v e  o r  e c o n o m i c a l ly  f e a s i b l e .  T h e r e f o r e ,  in  a n  

a tte m p t  to  e n h a n c e  th e  e c o n o m i c  v ia b i l i t y  o f  th e  t ir e  p y r o l y s i s  p r o c e ss- , a  w i d e  r a n g e
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of studies has been done. Boxiong et al. (2007) studied the pyrolysis o f waste tire 
with an aid o f catalysts, USY, and ZSM-5, to obtain a higher concentration o f single 
ring aromatic such as benzene, toluene, and xylenes. Wang et al. (2006) proposed a 
scrap tire catalytic co-pyrolysis with lubricant base oil (LBO). They found that co­
pyrolysis under the aid o f catalyst can remarkably increase the pyrolysis rate and also 
produce higher value oil products.

Recently, using a bi-functional catalyst is one alternative that has received a 
great attention since it can noticeably reduce a poly-aromatic content in the pyrolytic 
products up to 50-70 wt% (Choosuton et al., 2007). Moreover, they found that bi­
functional catalysts can distinguishably enhance the quality o f both gasoline and ke­
rosene in the pyrolytic product. The authors also concluded that Pd/Beta catalyst was 
the best catalyst for the production o f naphtha and kerosene.

The objective of this work was to develop the Pd/Beta catalyst for using in 
tire pyrolysis at the industrial scale. The scope covered the analysis o f different ma­
trix types and the percentage o f binder on the product yield and composition from the 
catalytic pyrolysis o f waste tire.
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