
CHAPTER V
CONCLUSION AND RECOMMENDATIONS

H y d r o g e n  p r o d u c t i o n  b y  a u t o t h e r m a l  s y s t e m  o v e r  C e / Z r  m i x e d  o x id e s  

w a s  i n v e s t i g a t e d  in  t h i s  s t u d y .  C e / Z r  m i x e d  o x i d e s  w e r e  p r e p a r e d  b y  u r e a  

h y d r o l y s i s .  T h e  e f f e c t  o f  C e : Z r  m o l a r  r a t i o s ,  u r e a  c o n c e n t r a t i o n s ,  d r y i n g  

m e t h o d s  a n d  N i  l o a d i n g  w e r e  i n v e s t i g a t e d  o n  t h e  c a t a l y t i c  p r o p e r t i e s  o f  C e / Z r  

m i x e d  o x i d e s .  I t  w a s  o b s e r v e d  t h a t  t h e  a d d i t i o n  o f  Z r 0 2  in  C e 0 2  l a t t i c e  

i n c r e a s e s  t h e  t h e r m a l  s t a b i l i t y  o f  C e 0 2, r e s u l t i n g  in  b e t t e r  r e s i s t a n c e  to  

s i n t e r i n g .  A l t h o u g h  C e i_ xZ r x0 2  ( x  =  0 .2 5 ,  0 .5 0  a n d  0 . 7 5 )  w a s  c a l c i n e d  a t  h i g h  

t e m p e r a t u r e ,  t h e  s u r f a c e  a r e a  o f  C e ! .xZ r x0 2  w a s  h i g h e r  t h a n  C e 0 2. U r e a  

c o n c e n t r a t i o n  h a r d l y  i n f l u e n c e s  o n  t h e  p r o p e r t i e s  o f  C e o .7 5 Z ro .2 5 O 2 . 

C e o .7 5 Z r 0 .2 5 0 2ร p r e p a r e d  w i t h  d i f f e r e n t  u r e a  c o n c e n t r a t i o n s  h a v e  s i m i l a r  

p r o p e r t i e s ,  w h e r e a s  C e o .7 5 Z ro .2 5 O 2  d r i e d  u n d e r  s u p e r c r i t i c a l  c o n d i t i o n s  h a s  

b i g g e r  p o r e  s i z e s  a n d  h i g h e r  p o r e  v o l u m e s  t h a n  C e o .7 5 Z ro .2 5 O 2  d r i e d  b y  

c o n v e n t i o n a l  m e t h o d  ( 1 0 0 ° C ) .  T h e  p r e s e n c e  o f  C e 0 2 - Z r 0 2  s o l i d  s o l u t i o n  is  

o b s e r v e d  in  C e / Z r  m i x e d  o x i d e s ,  e s p e c i a l l y  in  C e o .7 5 Z ro .2 5 O 2 .

Ce/Zr mixed oxides were tested the catalytic activity by iso-octane 
oxidation at 0 2/C of 1. I t  was found that Ceo.75Zro.25O2 with reaction time 120 
hours and calcined at 500°c exhibited the highest catalytic activity for iso
octane oxidation. I n  the study of the effect of 0 2/C on light off temperature, 
5%Ni/Ce0.75Zr0.25O2 gave the highest catalytic activity at the O2/C of unity. For 
the autothermal system study, 5 %Ni/Ceo.75Zr0.2 5 0 2 was found to performed very 
well in autothermal system. H2/CO product ratio was influenced by increasing 
steam concentration. I n  addition, H2/CO product ratio was slightly affected by a 
rise in 0 2/C. I t  is suggesting that ceria acts as the oxygen storage.

5 % N i / C e 0.75Z r0.25O2 w o u l d  b e  a  g o o d  c a t a l y s t  f o r  h y d r o g e n  p r o d u c t i o n  

f r o m  i s o - o c t a n e  b y  a u t o t h e r m a l  s y s t e m .  I t  n o t  o n l y  e n h a n c e s  t h e  a u t o t h e r m a l  

r e a c t i o n  b u t  a l s o  r e d u c e  t h e  c o k e  f o r m a t i o n .
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