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CHAPTER V
CONCLUSIONS AND RECOMMENDATIONS

5.1 Conclusions

A ll su p p o rted  c a ta ly s t  h a s b e e n  stu d ied  to  p ro d u ce  h y d r o g e n  from  th e  s tea m  
r e fo r m in g  o f  m e th a n o l rea c tio n . Au/CeC>2, A u /F e 2C>3, and A u /F e 2 0 3 -C e 0 2  w e r e  c h o 
sen  to  s tu d y  th e  p e r fo r m a n c e  in  th is  reactio n . S e v e r a l p a ra m eters  that in f lu e n c e  the  
c a ta ly t ic  a c t iv ity  o f  th e  c a ta ly s t , w h ic h  are th e  ty p e  o f  su p p o rt, m o le  ratio  o f  su p p ort, 
c a lc in a t io n s  tem p era tu re , A u  c o n te n t, ca ta ly s t  p retrea tm en t, and  rea c tio n  te m p e r a 
ture. l% A u /F e 20 3 - C e 0 2  w a s  c h o s e n  to  stu d y  furth er in th e  d e c o m p o s it io n  o f  m e th a 
n o l an d  th e  w a te r  g a s  sh ift  r e a c tio n . M o r e o v e r , th e  c a ta ly s t  w a s  p erfo rm ed  fo r  2 4  
h ou rs o f  r ea c tio n  t im e  to  s tu d y  the d e a c t iv a t io n  o f  th e  c a ta ly s t . In th e  c a se  o f  th e  c a l
c in a tio n  tem p era tu re , th e  c a ta ly s t  c a lc in e d  at 4 0 0 ° c  s e e m e d  to  b e  th e  su ita b le  c a lc i 
n a tio n  tem p era tu re , b e c a u s e  it g a v e  th e h ig h e s t  c a ta ly t ic  a c t iv ity . T h e  A u  c o n te n t  is  
th e  o n e  o f  im p o rta n t p ara m eters that a ffe c ts  th e  c a ta ly t ic  a c t iv ity . F rom  th e  e x p e r i
m en t, th e  1 % A u  c a ta ly s t  g a v e  the h ig h e s t  c a ta ly t ic  a c t iv ity , c o m p a r e d  to  3%  and  5%  
atom . T h e  h ig h e r  A u  c o n te n t  w il l  m a k e  th e A u  p a r tic le  b e c o m e  b ig g e r  or a g g lo m e r a 
tion . T h e  A ll p a r tic le  s iz e  le s s  than 5 n m  s e e m e d  to  b e  th e  ap p ro p ria te  s iz e  fo r  th is  
r ea c tio n . T h e  A u  c a ta ly s t  p la y  an im p o rtan t ro le  in  th e  r e a c tio n  b e c a u se  o n ly  th e  su p 
port d id  n o t s h o w  a n y  a c t iv ity  at lo w  tem p era tu re . F lo w e v e r , ty p e  o f  su p p ort a ls o  has  
an im p o rta n t fa c to r  b e c a u s e  th e  d iffe r e n t su p p ort w i l l  e x h ib it  d iffe r e n t c a ta ly t ic  a c t iv 
ity . T h e  r esu lts  s h o w e d  that th e  l% A u /F e 2 0 3- C e 0 2 ( l  :8) g a v e  100%  m eth a n o l c o n 
v e r s io n  and  7 4 %  h y d r o g e n  s e le c t iv ity  at 4 5 0 ° c .  A m o n g  th e  c a ta ly s ts  tested  
l% A u /C e 0 2, l% A u /F e 20 3- C e 0 2( l : 8 ) ,  and  l% A u /F e 20 3 th e  l% A u /F e 20 3- C e 0 2( l : 8 )  
e x h ib ite d  th e h ig h e s t  p e r fo rm a n ce . T h is  is  d u e to  th e  c o o p e r a t io n  b e tw e e n  F e 20 3 and  
C e 0 2, w h ic h  in f lu e n c e s  th e  su r fa c e  area and re d u c tio n  tem p era tu re  o f  th e  ca ta ly s t . 
F or d e a c t iv a t io n  te s t in g , th e  l% A u /F e 20 3 -C e 0 2( l  :8) s h o w s  o n ly  s lig h t ly  d e c rea sed  
o f  th e  m e th a n o l c o n v e r s io n  w h e n  th e  c a ta ly s t  w a s  te sted  in  th e  m e th a n o l s te a m  re
fo r m in g  for  2 4  h o u rs . F or  s id e s  r ea c tio n  ; th e  d e c o m p o s it io n  o f  m eth a n o l and  w a ter  
g a s  sh if t , th e  l % A u / F e 2 0 3 - C e 0 2 ( l  :8) g a v e  th e  m e th a n o l c o n v e r s io n  ab ou t 6 0 %  and  
carb o n  m o n o x id e  c o n v e r s io n  a b o u t 65% .
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5.2 Recommendations

T h e  c o n s is te n t  p rep a r in g  c a ta ly s ts  se e m e d  to  b e  a s ig n if ic a n t ly  factor  that w ill  
a ffe c t  th e  c a ta ly t ic  a c t iv ity . T h u s, th e  c a ta ly s t  sh o u ld  b e p rep ared  in  th e  sa m e  b atch .

T h e  o x id a t io n  sta te  o f  A u  is  v e r y  in te r e s tin g  b e c a u s e  there are m a n y  p a ra m e
ters w h ic h  a f fe c t  th e  o x id a t io n  sta te  o f  A u . X -r a y  p h o to e le c tr o n  sp e c tr o sc o p y  (X P S )  
is  r e c o m m e n d e d  to  ch a r a c te r iz e  the c a ta ly s t , in  o rd er  to  e x p la in  th e  c h e m ic a l s ta te  o f  
g o ld  that p r e se n ts  o n  th e su r fa c e  o f  c a ta ly s t  and d e te r m in e  th e r e la tio n sh ip  b e tw e e n  
sta te s  o f  g o ld  and  c a ta ly t ic  p erfo rm a n ce .

T o  lo w e r  th e  tem p era tu re  o f  th e  rea c tio n , th e  O x id a tiv e  S tea m  R e fo r m in g  o f  
m e th a n o l o v e r  th e  รท su p p o rt is  r e c o m m e n d e d , w h ic h  is  a c t iv e  for  th is  reac tio n .
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