
CHAPTER I 
INTRODUCTION

T h e  a ro m a tiz a tio n  o f  n -a lk a n e s  is a n  im p o rta n t re a c tio n  to  o b ta in  h ig h  
a d d e d -v a lu e  p ro d u c ts  fro m  a  feed s to ck  th a t is a b u n d a n t in  re f in e ry  o p e ra tio n s . T h is  
reac tio n  h a s  m a n y  in d u s tr ia l a p p lic a tio n s  an d  can  be  c a rried  o u t o n  b o th  b ifu n c tio n a l 
(a c id -m e ta l)  an d  m o n o fu n c tio n a l (o n ly  m e ta l)  c a ta ly s ts . T h e  a d v a n ta g e  o f  u s in g  
m o n o fu n c tio n a l c a ta ly s ts  is th e  e lim in a tio n  o f  th e  iso m e riz a tio n  p a th s , w h ic h  are  
ty p ica l in  th e  b ifu n c tio n a l c a ta ly s ts  an d  re su lt in  lo w e r se le c tiv ity  to  a ro m a tic s . A  
m o n o fu n c tio n a l c a ta ly s t c o n s is tin g  o f  p la tin u m  on  th e  n o n -a c id ic  L zeo lite  h as  b een  
rep o rted  to  h a v e  h ig h  ca ta ly tic  a c tiv ity  an d  h ig h  se le c tiv ity  to  b e z e n e  fo r co n v e rs io n  
o f  n -h ex an e  (K o  an d  A h n , 1999).

T h e  re a c tio n  m e c h a n ism  fo r n -h ex an e  a ro m a tiz a tio n  o n  P t/K L  zeo lite  and  
th e  im p ro v e m e n t o f  c a ta ly tic  p ro p e rtie s  by  v a ry in g  p ro m o te rs  an d  p re p a ra tio n  
m e th o d s  h a v e  b een  th e  fo cu s  o f  m a n y  p u b lica tio n s . L ess  a tten tio n  h as  been  
d e d ic a te d  to  th e  a ro m a tiz a tio n  o f  lo n g e r  c h a in  a lk an es , e .g . n -o c ta n e . T h e  u n iq u e  
b e h a v io r  e x h ib ite d  by  P t/K L  c a ta ly s ts  fo r n -h e x a n e  in  te rm s  o f  se lec tiv ity  an d  
c a ta ly s t life  seem s n o t to  b e  p re se n t fo r n -o c tan e . T h e  a c tiv ity  fo r n -o c tan e  
a ro m a tiz a tio n  w as lo w  and  it q u ick ly  d ro p p e d  a fte r  a  fe w  h o u rs  o n  stream . 
E th y b e n z e n e  (E B ) an d  o r th o -x y le n e  (O X ), p ro d u c e d  b y  n -o c ta n e  a ro m a tiz a tio n  
d iffu se  o u t o f  th e  sy s tem  w ith  m u ch  g re a te r  d iff ic u lty  th a n  b e n z e n e  p ro d u c e d  by  ท- 
h ex an e  a ro m a tiz a tio n  an d  c a n  p ro d u ce  se c o n d a ry  p ro d u c ts . T h e re fo re , th ey  fo rm  
co k e  an d  p lu g  th e  p o re s  to  g re a te r  ex te n t th a n  b en zen e . M o re o v e r , th e  fin a l a m o u n t 
o f  EB  to  O X  (E B /O X ) ra tio  w as m o re  th an  o n e , a lth o u g h , b o th  c o m p o u n d s  sh o u ld  be 
p ro d u c e d  a t th e  sam e q u a n titie s . B ecau se  th e  re s tr ic tiv e  m o v e m e n t re su lte d  in  a  
lo n g e r  re s id e n c e  tim e  o f  o x  th a n  o f  E B  in s id e  th e  ze o lite  ch an n e l as  a  re su lt o f  m o re  
e ffe c tiv e ly  c o n v e rte d  in to  b en zen e , to lu en e  an d  m e th a n e  (Jo n g p a tiw u t e t  a l . ,  2 003 ). 
T h ese  re su lts  w o u ld  su g g e s te d  th a t th e  c ry s ta l s ize  o f  th e  z e o lite  m ay  h av e  a  g rea t 
im p ac t o n  p ro d u c t d is tr ib u tio n  an d  c a ta ly s t life , p a r tic u la r  w h en  th e  feed  c o n ta in s  C 8 
a lkanes.

T h e  a im  o f  th is  w o rk  w as to  try  to  re la te  th e  d iffe re n t c ry s ta l s izes to  the  
p ro d u c t re su lts . T h is  re se a rch  w as d iv id e d  in to  tw o  p arts . T h e  f irs t p a rt w a s  to
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sy n th es ize  K L  zeo lite  in  d iffe re n t c ry s ta l s izes  b y  v a ry in g  a g e in g  tim e  an d  a m o u n t o f  
b a riu m . M ic ro w a v e  o v e n  w as u sed  as a  h e a tin g  so u rce  fo r sy n th e s is  o f  K L  zeo lite . 
T h e  m a jo r  a d v a n ta g e  o f  m ic ro w a v e  h e a tin g  m e th o d  is h ig h ly  sh o rten ed  sy n th es is  
tim e  c o m p a re d  to  c o n v e n tio n a l h ea tin g  m e th o d . S y n th e s iz e d  K L  z e o lite s  w ere  
c h a ra c te r iz e d  b y  X -ray  d iffra c tio n  (X R D ), S c a n n in g  E le c tro n  M ic ro sc o p e  (S E M ), 
P a rtic le  S ize  A n a ly z e r  (P S A ), an d  In fa red  S p e c tro sc o p y  (IR ).

T h e  se co n d  p a rt w as  to  te s t re a c tio n  o f  c a ta ly s ts  a t 5 00  °c b y  u s in g  n -o c ta n e  
as a  c lean  feed  an d  s tu d y  th e  in flu en ce  o f  th e  c ry s ta l s ize  o n  p ro d u c t d is tr ib u tio n , 
e th y lb e n z e n e  to  o r th o -x y le n e  ra tio , an d  c o k e  fo rm a tio n . T h e  re a c tio n  p ro d u c ts  are 
an a ly z e d  b y  G as c h ro m a to g ra p h ic  te ch n iq u e . T h e  fre sh  c a ta ly s ts  w e re  c h a ra c te r iz e d  
by  m ean s o f  D R IF T  o f  ad so rb e d  C O , an d  H y d ro g e n  C h e m iso rp tio n . T h e  a m o u n t o f  
co k e  fro m  sp e n t c a ta ly s ts  can  be  c a lc u la ted  b y  T e m p e ra tu re  P ro g ra m m e d  O x id a tio n  
(T P O ). In  a d d itio n , th e  re su lts  fro m  sy n th e s iz e d  K L  z e o lite s  w e re  c o m p a re d  w ith  
th o se  o f  c o m m e rc ia l K L  zeo lite .
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