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I N T R O D U C T IO N

P o ly m e r  e le c tro ly te  m e m b ra n e  fue l ce ll (P E M F C ) h a s  b e e n  d e v e lo p e d  
d u rin g  th e  las t d e c a d e  an d  b e c o m e  an  in te re s tin g  fue l ce ll in  th e  a p p lic a tio n  o f  p o w e r  
g e n e ra tio n  (M o o re  et al., 2 0 0 0 ). H o w e v e r, th e  h y d ro g e n  fue l, w h ic h  is a so u rc e  o f  
p o w e r , u su a lly  c o n ta in  0 .3 -1 %  o f  c a rb o n  m o n o x id e  (C O ) (T r im m , 2 0 0 5 ) a n d  th e  
a n o d e  o f  P E M F C  is re s tr ic te d  b y  th e  sm a ll a m o u n ts  o f  th is  c a rb o n  m o n o x id e  in  th e  
h y d ro g e n  r ich  s tream .

T h e re  a re  sev e ra l a p p ro a c h e s  to  re m o v e  C O , in c lu d in g  s e le c tiv e  m e m b ra n e  
(P a g lie r i et al., 2 0 0 2 ), c a ta ly tic  m e th a n a tio n  (X io n g  et al, 2 0 1 3 ), an d  p re fe re n tia l 
o x id a tio n  o f  C O  in H 2- r ic h  s tre a m  (P R O X ) (D e n g  et al, 2 0 0 5 ; Q u in e t et al., 2 0 0 8 ). 
A m o n g  th e  th re e  m e th o d s , P R O X  ap p e a rs  to  be  th e  m o s t p ro m is in g  o n e  b e c a u se  o f  
its a b ility  to  re m o v e d  v e ry  sm a ll a m o u n ts  o f  C O  fro m  th e  g a se o u s  s tre a m  to  a p p m  
level.

M eta l n a n o p a rtic le s  a re  p a r tic u la r ly  a ttra c tiv e  c a ta ly s ts  fo r C O  o x id a tio n , 
w h ic h  a re  u su a lly  im m o b iliz e d  on  th e  su p p o rts  su c h  as C e Û 2 (T ro v a re lli  et ai, 1999; 
M a n z o li et al, 2 0 0 8 ; L a g u n a  et al, 2 0 1 0 ), S iÛ 2 (P e d re ro  et al, 2 0 0 5 ; C h o i et al, 
2 0 0 8 ), T iÛ 2 (Y u  et al, 2 0 0 7 ; S a n d o v a l et al., 2 0 1 3 ), an d  A I2O 3 (O h  an d  S in k e v itc h , 
1993; Y ao  et al, 2 0 1 1 ). C e ria  is on e  o f  th e  m o s t e f fe c tiv e  su p p o rts  fo r  C O  o x id a tio n  
d u e  to its re d o x  p ro p e rtie s  a llo w in g  h ig h  o x y g e n  m o b ili ty  (A v g o u ro p o u lo s , et al, 
2 0 0 8 ).

T h e  c a ta ly tic  a c tiv ity  in P R O X  re a c tio n  o f  g o ld  c a ta ly s ts  on  v a r io u s  ty p e  o f  
o x id e  su p p o rts  in c lu d in g  T i0 2 , C e 0 2 , C 03O 4 a n d  Co;î0 4- C e 0 2  m ix e d  o x id e  w e re  
s tu d ie d  (L io tta  et al, 2 0 1 0 ). T h e  sa m e  h ig h  C O  c o n v e rs io n  v a lu e  o f  7 6 %  a n d  80 %  
fo r A u /C e 0 2  a n d  A u /C o ;t0 4- C e 0 2 , re sp e c tiv e ly , w e re  o b ta in e d  a t 10 0  °C . In 2 0 0 6 , 
c e r ia -su p p o r te d  g o ld  c a ta ly s ts  fo r  ro o m  te m p e ra tu re  o x id a tio n  o f  C O  to  C O 2 w e re  
p re p a re d  b y  u s in g  d e p o s itio n -p re c ip ita tio n  te c h n iq u e  (P illa i an d  D e e v i, 2 0 0 6 ), b u t th e  
c a ta ly s ts  sh o w e d  lo w  su rfa c e  a rea . In  2 0 0 7 , Z h a n g  an d  c o -w o rk e rs  a lso  รณ d ie d  on  
A g /C e Û 2 c a ta ly s t p re p a re d  by  im p re g n a tio n  m e th o d  a n d  fo u n d  th a t s i lv e r  c o u ld  
e n h a n c e  th e  o x id a tiv e  p ro p e rtie s  o f  c e ria . H o w ev er, A g /C eO ? c a ta ly s t is s till
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in c o n v e n ie n c e  fo r  p ra c tic a l u se  d u e  to  th e ir  lo w  su rfa c e  a re a  a n d  e a sy  to  o x id iz e  
w h e n  e x p o se d  to  air.

In  th is  รณ dy , p o ly (4 -s ty re n e su lfo n ic  a c id -c o -m a le ic  ac id ) so d iu m  sa lt (P S S - 
CO-M A) a n io n ic  p o ly e le c tro ly te s , w h ic h  h a v e  c a rb o x y la te  g ro u p , w ill b e  u se d  as a 
c h e la tin g  lig a n d  fo r  s ta b iliz e  C eC b p a r tic le s  an d  d e c re a s in g  th e  s ize  o f  o x id e  p a r tic le s  
d o w n  to  su b m ic ro n  ran g e . T h is  te c h n iq u e  can  p ro d u c e  ce r ia  s u p p o rts  (n a n o  o r 
m ic ro m e te r)  w ith  h ig h ly  U inable su rfa c e s  p ro p e rtie s . T h e  A g /C eC b  w as  fu r th e r  
p re p a re d  v ia  so d iu m  b o ro h y d rid e  re d u c tio n  an d  c o n v e r te d  to  A u/C eC T  v ia  th e  red o x  
re a c tio n  in  an  a tte m p t to  re d u c e  a m o u n t o f  g o ld  u se d  c o m p a re d  to  c o n v e n tio n a l 
c a ta ly s t p re p a ra tio n s .

T h u s , th e  p u rp o se s  o f  th is  w o rk  are  to  sy n th e s iz e  C eC h su p p o rts  b y  u s in g  
a n io n ic  p o ly e le c tro ly te  as a c a p p in g  a g e n t a n d  to p re p a re  A g /C eC b  an d  A u /C eC b  fo r 
u se  as c a ta ly s t fo r C O  m in im iz in g  in P E M F C . T h e  e ffe c t o f  sy n th e s is  m e th o d s  an d  
p o ly e le c tro ly te  c o n c e n tra tio n s  on  C e Û 2 p a r tic le  s ize  a re  a lso  sh id ie d  in  th is  w o rk . 
M o re o v e r , th e  c a ta ly tic  a c tiv ity  o f  A u /C e O : c a ta ly s t in C O  o x id a tio n  a n d  m e th a n o l 
re fo rm in g  re a c tio n s  a re  s tu d ie d , as w ell.
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