
CHAPTER I 
INTRODUCTION

P la tin u m  su p p orted  o n  p o ta ss iu m  form  o f  L -z e o l i te  e x h ib its  th e  b est  
a c t iv ity  and s e le c t iv ity  o v e r  th e  o th er  n o n a c id ic  z e o l i t e  c a ta ly s ts . T h ere  are 
m a n y  resea rch  w o r k  in v e s t ig a te d  th e r ea so n s  o f  th e  e x c e lle n t  p e r fo r m a n c e  o f  
th is  m o n o fu n c t io n a l ca ta ly st . S e v e r a l w o rk  g r o u p s  b e lie v e d  that z e o lite  
g e o m e tr y  h a v e  in f lu e n c e d  o n  th e  in crea sed  s e le c t iv ity  and a c t iv ity  in  o n e -s ix -  
r in g  c lo su r e  that led  to  b e n z e n e  fo rm a tio n . F u rth erm ore, L - z e o l i t e  su p p ort  
la c k e d  o f  an y  a c id ity  and a b le  to  s ta b iliz e d  th e  fo rm a tio n  o f  e x tr e m e ly  sm a ll 
p la tin u m  c lu ste r s . H o w e v e r , th e  m o st im p ortan t fea tu re  o f  z e o l i t e  is  to  in h ib it  
b im o le c u la r  in tera c tio n s  that lea d  to  c o k e  fo rm a tio n . B e s id e s ,  th e  p r e se n c e  o f  
K + ca n  b e  re la ted  to  b o th  th e  h ig h  a ro m a tiza tio n  a c t iv ity /s e le c t iv ity  an d  the  
h ig h  s e n s it iv ity  to  su lfu r  p o is o n in g  in n -h e x a n e  c o n v e r s io n . T h e  K + o n  L - 
z e o l i t e  can  s ta b iliz e  an in term ed ia te  o f  th e  a ro m a tiza tio n  and K + lo s e s  th is  
p ro p erty  b y  its in tera c tio n  w ith  su lfu r.

U n fo r tu n a te ly , P t/K L  h a v e  v e r y  s e n s it iv e  to  trace a m o u n t o f  su lfu r  
r e su lte d  in  th e  lo s s  o f  a c t iv e  s ite s  an d  p o re  b lo c k a g e . T h e r e fo r e  th e  v a r io u s  
d e v e lo p m e n ts  in p rep aration  m eth o d  o f  P t/K L  w e r e  a p p lied  to  in c r e a se  su lfu r  
r e s is ta n c e . T h e  p rop er  m eta l lo a d in g  m eth o d  h a v e  s ig n if ic a n t ly  e f f e c t  to  the  
d isp e r s io n  and lo c a tio n  o f  p la tin u m  p a r tic le s  in z e o l i t e  that resu lt to  the  
c a ta ly t ic  a c t iv ity  and s ta b ility  o f  P t/K L . T h e  p rep aration  m e th o d  u se d  in th is  
w o r k  w a s  th e  c h e m ic a l v a p o r  d e p o s it io n  (C V D ) m e th o d . T h is  m e th o d  can  
p r o v id e  th e  sm a ll Pt c lu ster s  that lo c a te  in s id e  th e L -z e o lite  c h a n n e l. M o r e o v e r  
th e  C V D  m e th o d  in th is  w o rk  can  b e  d o n e  u n d er h e liu m  f lo w  that p re fera b le  
fo r  e c o n o m ic  u p sc a le .

In r e c e n tly , th e  p r o m o tio n  o f  rare earth  e le m e n ts  to  P t/K L  as a 
p ro m o ter  w a s  w id e ly  in v e s t ig a te d . O n e  a d v a n ta g e  o f  th e rare earth  p ro m o ter
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su ch  as T m  o n  P t/K L  is in crea s in g  the su lfu r  r e s is ta n c e  o f  P t/K L  b e c a u s e  T m  
can  a ct a s su lfu r  getter . A n o th er  a d v a n ta g e  is that T m  ca n  in c r e a se  th e  d e g r e e  
o f  Pt d isp e r s io n  in K L  so  that P tT m /K L  h a v e  m o re  a c t iv e  s ite s  r e su lt in g  in  
h ig h e r  a c t iv ity  than u n p ro m o ted  ca ta ly st. T h e  d e c r e a s in g  in  th e  a g g lo m e r a t io n  
rate o f  Pt o n  P tT m /K T  b e tw e e n  th e rea ctio n  te s t in g  w a s  a ls o  o b se r v e d . R are  
earth  e le m e n t  u sed  in th is  w o rk  w a s  y tterb iu m  (Y b ) .

T h e  n -h e x a n e  a ro m a tiza tio n  rea c tio n  w a s  u se d  a s  th e  c a ta ly t ic  te s t in g  
r e a c tio n  to  s tu d y  th e  a c t iv ity , s e le c t iv ity  and s ta b ility  o f  th e  c a ta ly s ts  u s in g  
su lfu r -fr e e  an d  su lfu r  c o n ta in in g  fe e d s to c k s  at su lfu r  c o n c e n tr a tio n s  o f  0 .6  and
2 .5  p p m . T h e  e x p e r im e n t w a s  d o n e  u nder th e  red u c tio n  and rea c tio n  
tem p era tu re  o f  e ith er  400°c or 500°c. A lth o u g h  th e  c a ta ly s t  h a s  lo w  
c o n v e r s io n  at 400°c, th e  ca ta ly st  h as m ore  s ta b ility  and s e le c t iv ity  than  at 
500°c. T h u s th e  fo c u s  on  the c a ta ly tic  p er fo r m a n c e  at 400°c m a y  b e  th e  
a d v a n ta g e .

T h e  ca ta ly s ts  w e r e  ch a ra cter ized  b y  d if fu s io n  r e f le c ta n c e  in frared  
fo u r ier  tra n sfo rm  sp e c tr o sc o p y  (D R IF T ) o f  a d so rb ed  C O  and h y d r o g e n  
c h e m iso r p t io n  to  p r o v id e  th e  d isp ers io n  and lo c a t io n  o f  Pt p a r tic le s . 
T em p era tu re  p rogram  o x id a tio n  (T P O ) w a s  a lso  a p p lie d  to  m e a su r e  th e  
a m o u n t o f  c o k e  on  P t/K L  after  th e reaction .
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