
C H A P T E R  I 
IN T R O D U C T I O N

A s th e  e x p a n d in g  o f  e n e rg y  d e m a n d  d e a lin g  w ith  th e  in c re a s in g  o f  c ru d e  o il 
p ric e s , h y d ro g en  as an  a b u n d a n t e le m e n t is fo c u se d  as th e  p r im a ry  e n e rg y  c a rr ie r  in 
th e  fie ld  o f  re n e w a b le  e n e rg y  s in c e  it can  b e  p ro d u c e d  fro m  ag ric u ltu ra l w astes; 
m o reo v e r, it is d e f in e d  as a  c lean  b u rn in g  fu e l w ith o u t C O 2 e m iss io n  fo r the  
g re e n h o u se  e ffec t. R ecen tly , h y d ro g e n  is w id e ly  u se d  to  p ro d u c e  e le c tr ic i ty  in  
a u to m o b ile  a p p lic a tio n s  by  p a ss in g  th ro u g h  th e  e ff ic ie n t an d  in n o v a tiv e  tech n iq u e  
k n o w n  as P E M  fu e l ce lls .

F or u s in g  h y d ro g e n  in  fu e l ce ll a p p lic a tio n s , it is a s so c ia te d  w ith  m an y  
d isa d v a n ta g e s  d e a lin g  w ith  sa fe ty  p ro b le m , h a n d lin g  w ith  c o s t o f  s to rag e , 
re q u ire m e n t o f  n e w  in fra s tru c tu re ; e sp e c ia lly , its  p u rity ; a n d  so  on . T o  o v erco m e  
th e se  p ro b le m s , th e  p ro d u c tio n  o f  h y d ro g e n  b a se d  o n  h ig h  e n e rg y  liq u id  fuel 
re fo rm in g  p ro c e ss  su c h  as g a so lin e  o r m e th a n o l is re c o m m e n d e d  as th e  su itab le  
p a th w a y  fo r a c h ie v in g  th e  h ig h  p u rity  o f  h y d ro g e n  as th e  m a in  p ro d u c t d u rin g  th e  
o p e ra tio n .

A m o n g  th e  h y d ro c a rb o n  so u rces , m e th a n o l is  c o n s id e re d  as  o n e  o f  th e  b est 
c a n d id a te s  b e c a u se  o f  it p ro p e rtie s  su ch  as  h ig h  h y d ro g e n /c a rb o n  ra tio , ease  to  
sy n th e s is  fro m  m a n y  k in d  o f  fe ed s to ck s  (b io m a ss , co a l, an d  n a tu ra l g as), an d  the  
ab se n c e  o f  c a rb o n -c a rb o n  b o n d s , w h ich  e ff ic ie n tly  p re v e n ts  th e  r isk  o f  co k e  
fo rm a tio n . In te re s tin g ly , h y d ro g e n  c o n v e rte d  fro m  m e th a n o l is n o t w o rse n in g  th e  
fuel ce ll p e rfo rm a n c e  b e c a u se  o f  its  h av in g  no  su lfu r  to  c o n ta m in a n t. C o n v e n tio n a lly , 
th ree  p o ss ib le  p ro c e sse s  can  be  u sed  to  c o n v e rt m e th a n o l to  h y d ro g e n  v ia  th e rm al 
p ro cesse s , su ch  as s team  re fo rm in g  o f  m e th a n o l (S R M ), p a rtia l o x id a tio n  o f  
m e th a n o l (P O M ), an d  o x id a tiv e  s te am  re fo rm in g  o f  m e th an o l (O S R M ).

T h e re fo re , O R S M  is c h o se n  as th e  p ro m is in g  w a y  to  o b ta in  th e  h ig h  
h y d ro g e n  p ro d u c tio n  v ia  an  e n e rg y  sa v in g b y  c o m b in in g  th e  a d v a n ta g e s  o f  S R M  and  
P O M  to g e th er.

C H 3O H  (g ) +  l / 2 a 0 2 (g) +  ( l - a ) H 20 ( g )  ->  (3 -a )H 2 (g ) +  C 0 2 (g)
w here 0<a<  1 and AH°R =  49 .5 -241 ,8a k Jm o l ' 1 (25 °C).
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Among the catalysts studied in ORSM, copper (Cu-) based catalysts exhibit 
high catalytic performance during reaction. Nevertheless, CO (>100ppm) could be 
possibly formed as the by-products, the poisoning gas for PEM fuel cell. On the 
other hand, it has been reported that gold (Au) based catalysts are responsible for the 
high catalytic activity in the low temperature CO oxidation and WGS. Therefore, the 
bimetallic catalysts of Au and Cu are expected to improve the activity in OSRM with 
combining the benefits of both metallic catalysts.

The purpose of this research is to investigate the oxidative methanol 
reforming reaction over Au-Cu0 /Ce0 2 . The catalysts were prepared by 
co-precipitation technique and characterized by X-Ray Diffraction (XRD), 
Transmission Electron Microscope (TEM), BET surface area measurement, - 
Temperature-Programmed Reduction (TPR), Temperature-Programmed Oxidation 
(TPO), Fourier Transform Infrared Spectroscopy (FT-IR, and UV-visible 
Spectroscopy techniques. The influences of the main parameters; steam/methanol ' 
molar ratio, 02 /methanol molar ratio, Au/Cu (wt/wt) ratio, catalyst pretreatment, and 
calcination temperature as a function of reaction temperature, were studied in details.
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