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5 .1  C o n c lu s io n s

In  th is  r e s e a r c h  w o rk ,  th e  c a ta ly t ic  a c t iv i t ie s  o f  A u - b a s e d  c a ta ly s t  ( A u /C e 0 2 ~  
Z r 0 2 ) w e re  in v e s t ig a t e d  f o r  th e  p r e f e r e n t ia l  C O  o x id a t io n  r e a c t io n  ( P R O X )  in  th e  
p r e s e n c e  o f  H 2 - r ic h  s t r e a m  o v e r  th e  t e m p e r a tu r e  r a n g e  o f  5 0  ° c  to  1 9 0  °C . T h e  c a ta ly s ts  
w e r e  s u p p l ie d  in  a  s im u la te d  a n d  r e a l is t ic  r e f o r m a te  g a s  s t r e a m  in  o r d e r  to  รณ d y  th e  
c a ta ly t ic  b e h a v io r .  M o re o v e r ,  C O  o x id a t io n  a n d  w a te r  g a s  s h if t  r e a c t io n s  w e r e  a ls o  
in v e s t ig a te d  a n d  c o m p a r e d  w i th  p r e f e re n t ia l  C O  o x id a t io n  r e a c t io n .  T h e n  th e  s ta b i l i ty  
w a s  te s te d  in  th e  s im u la te d  d r y  c o n d i t io n  ( w i th o u t  H 2 O  +  C O 2 ) a n d  w e t  c o n d i t io n  ( w ith  
H 20  +  C 0 2).

T h e  r e s u l t s  s h o w e d  th a t  th e  c a ta ly t ic  a c t iv i ty  o f  A u / C e 0 2- Z r 0 2 c a ta ly s t  w a s  
r e la te d  to  th e  a to m ic  r a t io  o f  th e  s u p p o r ts ,  w h ic h  th e  a c t iv i ty  in c re a s e d  w i th  d e c r e a s e d  
th e  Z r  c o n te n t. T h e  1 w t%  A u /C e 0 .7 5 Z ro .2 5 0 2 c a ta ly s t  e x h ib i te d  th e  h ig h e s t  c a ta ly t ic  
a c t iv i ty  o f  9 4 .0 6 %  C O  c o n v e r s io n  a n d  4 9 .0 9 %  P R O X  s e le c t iv i ty  a t  5 0  ° c ,  w h ic h  th e  
a c t iv i t ie s  d e c r e a s e d  w i th  in c re a s in g  r e a c t io n  t e m p e r a t o e .  T h e s e  r e s u l t s  r e v e a le d  th a t  it  
w a s  f a v o ra b le  H 2 o x id a t io n  a t  h ig h  t e m p e r a t o e  r e a c t io n .  T h e  in c o r p o r a t io n  o f  Z r  
e n h a n c e d  th e  c a ta ly t ic  a c t iv i ty  d u e  to  th e  f o r m a t io n  o f  s o l id  s o lu t io n , w h ic h  in c re a s e d  
th e  a m o u n t  ©f o x y g e n  v a c a n c ie s  a n d  a c t iv e  o x y g e n  s p e c ie s ,  a s  w e r e  c o n f i r m e d  b y  X R D  
a n d  F T -R a m a n  c h a r a c te r iz a t io n s .  I t c a n  b e  a t t r ib u te d  to  th e  s y n e rg e t ic  e f f e c t  b e tw e e n  th e  
s u p p o r t  a n d  g o ld  p a r t i c le s  a t  th e  in te r fa c e . F r o m  T P R  a n a ly s is ,  th e  r e d u c t io n  p e a k  s h i f t e d  
to  lo w e r  te m p e r a tu r e  in  th e  p r e s e n c e  o f  A u  a n d  it  o b ta in e d  a  h ig h e r  r e d u c ib i l i ty  a t  lo w  
c o n te n t  o f  Z r , s u g g e s t in g  a  h ig h e r  c o n c e n t r a t io n  o f  s u r fa c e  o x y g e n  in  c o n v e r s io n  C O  to  
C O 2 . T h e  c o e x is te n c e  o f  A u °  a n d  A u s+ s p e c ie s  c o u ld  b e  o b s e r v e d  a n d  th e s e  s p e c ie s  w e r e  
a c t iv e  s ite s  f o r  th e  P R O X  re a c t io n . M o r e o v e r ,  th e  1 w t%  A u /C e o .7sZ ro . 2 5 0 2  c a ta ly s t  
c o n ta in e d  th e  h ig h e s t  a m o u n t  o f  A u , c o r r e s p o n d in g  w i th  th e  a c t iv i ty . T h e  p r e s e n c e  o f  
C O 2 a n d  H 20  in  H 2 s t r e a m  f ro m  a  r e f o r m in g  p r o c e s s  is  s ig n i f ic a n t ,  a n d  th e  e f f e c t  o n
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catalyst performance was studied by addition of either CO2 or H2O to the feed stream. 
The presence of H2O had insignificant effect on the catalytic performance, whereas the 
presence of CO2 in the feed drastically induced a loss in the activity, indicating that CO2 

had a significantly negative impact on the catalytic activity. Furthermore, CO oxidation 
and water gas shift reactions were performed on Au/Ce0 2  and Au/Ceo.75Zr0.2 5 0 2  catalyst. 
The Au over mixed support produced better activity than the Au supported on pure 
support for both reactions, suggesting that CO oxidation was almost suppressed by the 
strong competition between H2 and CO for adsorption in presence of excess of 
hydrogen. Doping with Zr could help to improve the thermal stability and resistance the 
sintering at high temperature reaction. In addition, the activity of both catalysts was 
exhibited excellent catalytic stability in the simulated dry condition, and then it 
drastically dropped in the wet condition. Nevertheless, they had the same activity as the 
fresh catalysts, confirmed by the XRD results that they have a little change in the 
crystalline size and not see the Zr segregation or gold sintering peaks.

5.2 Recommendations

The catalysts are recommended to be prepared in the same batch in order to 
prevent any errors that may occur, as the catalytic performance is sensitive to many 
import factors.

The chemical structure of Au is an important parameter to determine the 
catalytic performance of the catalyst, which X-ray photoelectron spectroscopy (XPS) is 
a technique well-known for characterizing in order to explain the role of the oxidation 
state of Au on the catalytic behavior.

The efficiency of catalyst for PROX reaction depends on various factors 
including, e.g., the size Au particles, preparation procedures, supported catalyst. Beside 
these factors, the bimetallic containing Au might be interesting.
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