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I N T R O D U C T IO N

E n v iro n m e n ta l re g u la tio n s  se t lim its  in th e  c o n te n t o f  a ro m a tic s  in m o to r  
g a so lin e s  an d  im p o se  a c h a lle n g e  to  re fin e rs , w h o  n e e d  to  m a in ta in  h ig h  o c ta n e  
n u m b e rs  w h ile  d e c re a s in g  a ro m a tic  c o n te n t. B y  2 0 1 0 , th e  E U  w ill lim it a ro m a tic  
c o n te n t to  14%  and  P A H  c o n te n t to  2 % , w h ile  the  บ .ร . fed e ra l an d  C a lifo rn ia  A ir  
R e so u rc e s  B o a rd  (C A R B ) s p e c if ic a tio n s  w ill re m a in  a t 3 5 %  and  10 %  re sp e c tiv e ly  
fo r  a ro m a tic s . (R in g e lh a n  et a l ,  2 0 0 4 ). H y d ro g e n a tio n  o f  a ro m a tic s  in to  
a lk y lc y c lo h e x a n e s  (n a p h th e n e s )  w o u ld  re su lt in s ig n if ic a n t lo sses  o f  o c ta n e  n u m b e r 
(W e itk a m p  et a l ,  2 0 0 0 ) a n d  h y d ro c ra c k in g  w o u ld  lead  to  lo sse s  in m o le c u la r  w e ig h t 
w ith  c o n se q u e n t lo sses  in g a so lin e  y ie ld  (R a ic h le  et a l ,  2 0 0 1 ) . A n  in te re s tin g  a sp e c t 
to  in v e s tig a te  is th e  c o n v e rs io n  o f  n a p h th e n e s  in to  n o n -a ro m a tic  c o m p o u n d s  w ith  th e  
sa m e  n u m b e r  o f  c a rb o n  a to m s  a s  th e  o rig in a l m o le c u le , b u t w ith  h ig h e r  o c ta n e  
n u m b e r.

T h e  c o n v e rs io n  o f  n a p h th e n ic  m o le c u le s  h a s  b een  e x te n s iv e ly  in v es tig a ted  
on m e ta l, a c id ic , and  b ifu n c tio n a l (m e ta l/a c id )  c a ta ly s ts  fo r m a n y  y e a rs . S e v e ra l 
re a c tio n s  a re  k n o w n  to  o c c u r , such  a s  iso m e riz a tio n  ( in c lu d in g  r in g -c o n tra c tio n ) , 
r in g -o p e n in g , d e h y d ro g e n a tio n , and  c ra c k in g , d e p e n d in g  m a in ly  on  the  reac tio n  
c o n d itio n s , the  feed , and  th e  c a ta ly s ts  u sed  (S a n tik u n a p o rn  e t a l ,  2 0 0 4 ). M e th y l-  
c y c lo h e x a n e  (M C H ) w a s  c o n s id e re d  a s  a su ita b le  re p re se n ta tiv e  re a c ta n t fo r th is  
c a ta ly tic  te s t s in c e  it c a m e  fro m  th e  h y d ro g e n a tio n  o f  to lu e n e  and  its  R C  p ro d u c ts  
lead s  to  th e  in fo rm a tiv e  p ro d u c t m ix tu re  (M c V ic k e r  et a l ,  2 0 0 5 ). In  o rd e r  to  o b ta in  
h ig h  o c ta n e  n u m b e r  g a so lin e , o n ly  a p p ro p ria te  r in g -c o n tra c tio n  p ro d u c ts  w h ic h  
a sc r ib e d  as in te rm e d ia te  p ro d u c ts  re su lt in th e  h ig h  b ra n c h e d -a lk a n e s .

C o n se q u e n tly , in th is  w o rk , th e  c a ta ly tic  p ro p e r tie s  in th e  h y d ro is o m e ri­
z a tio n  o f  M C H  in the  p re s e n c e  o f  h y d ro g e n  o v e r a c id ic  an d  b ifu n c tio n a l c a ta ly s ts  
w e re  s tu d ie d  in o rd e r  to  e lu c id a te  th e  e ffe c ts  o f  sh a p e  s e le c tiv ity  an d  th e  ac id ic  
s tre n g th  o f  c a ta ly s ts  on  th e  s e le c tiv ity  o f  R C  iso m ers . A d d itio n a lly , th e  e ffe c t o f  ac id  
d e n s ity  w as  s tu d ie d  by  c o m p a r in g  th e  re su lts  fro m  th e  sam e  ty p e  o f  F A U  z e o lite  
(C B V  se rie s )  w ith  v a rio u s  S i/A l ra tios.
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