
X y le n e s  are  im p o rta n t ra w  m a te ria ls  as  in te rm e d ia te s  u sed  in  p e tro c h e m ic a l 
in d u strie s . T h e re  are  3 iso m e rs  o f  x y len e , v iz . o rth o -, m e ta -  an d  p a ra -x y len es . P a ra - 
x y len e  is th e  m o s t v a lu a b le  a m o n g  th e  iso m e rs  sin ce  o x id a tio n  o f  th is  c o m p o u n d  
p ro d u c e s  te re p h th a lic  a c id , w h ic h  is w id e ly  u se d  in  th e  p ro d u c tio n  o f  p o ly e s te r  
fib e rs , sy n th e tic  re s in s , v ita m in s , an d  o th e r p h a rm a c e u tica ls . บ .ร . x y le n e  d e riv a tiv e  
d e m a n d  is  sh o w n  in T ab le  1.1. B es id e s  x y len es , to lu e n e  is a lso  o b ta in e d  fro m  c ru d e  
o il d is tilla tio n . U su a lly , it is u se d  as a  so lv e n t d u e  to  re la tiv e ly  ch eap  p rice . O n e  w ay  
to  m ak e  h ig h e r  v a lu e  su b s ta n c e  fro m  to lu e n e  is to  c o n v e rt to lu e n e  to  x y len es  by  
d isp ro p o r tio n a tio n  reac tio n .

T a b le  1.1 บ .ร . D M T /P T A  d e m a n d  (as  P T A  eq u iv a le n t)

(M illio n  P o u n d s) C o m p o u n d  G ro w th  R a te  
(% )

1996 1997 1998 1999 2 0 0 0 1 9 9 6 -2 0 0 0
P o ly e s te r  F ib e rs 3 360 3 3 0 9 3260 3211 3163 -1.5
P E T  B o ttle  R e s in 1960 2 1 3 7 2329 2 5 3 6 2 7 6 7 9.0
N e t E x p o rts 4 14 435 4 56 4 7 9 503 5.0
O th e r 1103 1200 1286 1362 1424 8.3
D o m e s tic  D e m a n d 6 838 7081 7322 7591 7 857 3.6

T h e re fo re , to lu e n e  d isp ro p o rtio n a tio n  is an  in d u s tr ia l p ro c e ss  u sed  fo r the  
p ro d u c tio n  o f  b en zen e  an d  x y len es . T h e  re a c tio n  is c a rried  o u t o v e r  v a r io u s  ac id  
zeo lite s , su c h  as  m o rd e n ite , fa u ja s ite  an d  Z S M -5  to  y ie ld  p ro d u c ts  w ith  d is tr ib u tio n  
n o rm ally  c lo se  to  th e rm o d y n a m ic  eq u ilib r iu m  (K aed in g , 1997). T h e  u ses  o f  th e  
Z S M -5  z e o lite  as a  c a ta ly s t are  e sp ec ia lly  in te re s tin g  b e c a u se  th e  k in e tic  d ia m e te rs  o f  
th e  a ro m a tic  h y d ro c a rb o n s  in v o lv e d  in  th e  re a c tio n  are  v ery  c lo se  to  th e  Z S M -5  p o re  
s ize  (B h a sk a r  an d  D o , 1990). H o w ev e r, to lu e n e  c o n v e rs io n  an d  p a ra -se lec tiv ity  are
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c o n tro lled  by  sev e ra l p a ra m e te rs , su ch  as, ty p e  o f  z e o lite  c a ta ly s t, te m p e ra tu re , 
c ry s ta l size , ac id ity  (B h a t e t  a l ,  1995), an d  m o d ifie d  m e ta l (U g u in a  e t  a l ,  1993 ,b), 
e tc . T h e  e ffe c t o f  th e se  p a ra m e te rs  has b een  s tu d ie d  by  a  la rg e  n u m b e r o f  re sea rch e rs  
u s in g  in d u s tr ia l zeo lite s .

T h e  sh a p e  an d  p ro d u c t se lec tiv ity  m e c h a n ism s  a re  b a se d  o n  th e  d iffe ren ce  in 
th e  d iffu s io n  ra te s  o f  x y le n e  iso m ers  an d  th e  a m o u n t o f  e x te rn a l ac id  s ites  (K u n ied a  
e t  a l ,  1999). T h ese  n o n -se le c tiv e  ac id  s ite s  o f  z eo lite  a re  th e  m a in  cau se  o f  th e  
d ec rea se  in  th e  p a ra -se lec tiv ity  d u e  to  th e  o c c u rre n ce  o f  se c o n d a ry  iso m e riz a tio n  o f  
p a ra -x y le n e  p rim a ry  p ro d u c t o n  th e  su rface . T h e re fo re , su rface  m o d if ic a tio n  
te ch n iq u es  b e c o m e  m o re  im p o rta n t in  in c re a s in g  th e  se le c tiv ity  o f  zeo lite .

T h e  e n h a n c e m e n t o f  sh ap e  se le c tiv ity  o f  Z S M -5  an d  F A U  u s in g  b u lk y  
o rg an ic  s ilic o n  c o m p o u n d s  co u ld  be  o b ta in e d  by  ch em ica l v a p o r  d e p o s itio n  (C V D ) 
w h ic h  is o n e  o f  the  im p o rta n t m o d if ic a tio n  m e th o d s  (K im  e t  a l ,  1999). A lth o u g h  
th is  te c h n iq u e  ch an g es  n e ith e r  th e  ch an n e l s ize  n o r a c id ity  in  p o re s  by  d e p o s itin g  
s ilic a  at th e  e x te rn a l su rface  o f  z eo lite , it n a rro w s  d o w n  th e  p o re  o p e n in g  size  d u e  to  
in e rt s ilic a  c o a te d  on  th e  e x te rn a l su rface  re su ltin g  in  th e  re d u c tio n  o f  p ro d u c t y ie ld s . 
T h e re fo re , fu r th e r  s tu d ie s  on  th is  te c h n iq u e  to  d e te rm in e  th e  o p tim a l d e p o s itio n  
c o n d itio n , su ch  as , th e  e ffe c t o f  d ep o s itio n  tim e  (R o g e r  e t  a l ,  1998), n u m b e r o f  c y c le  
(S h a ik h  e t  a l ,  1999) an d  d ep o s itio n  te m p e ra tu re  (M a n s te in  e t  a l ,  2 0 0 2 ) w ere  
p erfo rm ed .

In  a d d itio n , a n o th e r  in te re s tin g  ze o lite  m o d if ic a tio n  te c h n iq u e  n o w a d a y s  is 
seed in g  te c h n iq u e  (L i e t  a l ,  2 0 0 2 ). T w o  lay e rs  o f  z e o lite  p ro d u c t c an  b e  p rep a red  
u s in g  tw o -s te p  c ry s ta lliz a tio n  p ro ced u re . T h e  Z S M -5  seed  w ill be  co a ted  w ith  
s ilic a lite  sh e ll w h ic h  h as  v ery  lo w  ac id ity  to  p a ss iv a te  th e  su rface  ac id ity  o f  Z S M -5 .

In  th is  w o rk , th e  d isp ro p o rtio n a tio n  o f  to lu e n e  w as  s tu d ie d  on  n e w  sy n th e tic  
ro u te  o f  Z S M -5  an d  fa u ja s ite  z eo lite s  u s in g  sy n th e s iz e d  a tra n e s  (s ila tra n e  an d  
a lu m a tran e ) as zeo lite  sy n th es is  p recu rso rs  an d  a lk a lin e  b a se  as  h y d ro ly s is  a g en t v ia  
so l-g e l p ro c e ss  fo llo w e d  by  h y d ro th e rm a l tre a tm e n t (P h ir iy a w iru t e t  a l ,  2 0 0 3 ). T h e  
e ffe c t o f  te m p e ra tu re , S i/A l ra tio  an d  p o re  d ia m e te r  o f  z e o lite s  w ere  s tu d ie d  to  
d e te rm in e  th e  c ritica l c a ta ly tic  p a ra m e te rs  in  th is  re ac tio n . M o reo v e r, th e  e ffe c t o f  
S i/A l ra tio  o n  th e  C V D  m o d if ic a tio n  o f  te tra e th o x y s ila n e  (T E O S ) and  c o m p a riso n  
b e tw een  C V D  an d  seed in g  te c h n iq u e  w ere  fo cu sed , as  w ell.
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