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p h o to c a ta ly s t , and  th e r e a c tio n  tem p era tu re  o n  H 2 p r o d u c tio n  
( th e  o v e r a ll rate o f  r ea c tio n  at 5 h , 5 0 0  m l o f  s o lu t io n , 0 .5  g  
o f  0 .5  w t. % P t- lo a d e d  S r T iÛ 3 p h o to c a ta ly s t , an d  u v  
irra d ia tio n ). N o te :  th e  u n its  o f  th e  H 2 p r o d u c tio n  rate is  p m o l  
h ' 1 or p m o l h ' 1 gcat’1 in  th e  c a s e  o f  n o  p h o to c a ta ly s t  a d d it io n  
an d  in  th e  c a s e  o f  p h o to c a ta ly s t  a d d it io n , r e s p e c t iv e ly

5.9 H 2 p r o d u c tio n  rate u n d er  u v  and v is ib le  lig h t  irra d ia tio n  a s  a 
fu n c t io n  o f  Pt lo a d in g  o v e r  th e  s y n th e s iz e d  SrT iC >3 ( s tu d ie d  
c o n d it io n s :  5 h irrad ia tion  t im e , 500 m l o f  50 v o l.%  M e O H  
a q u e o u s  s o lu t io n , 0.5 g  o f  p h o to c a ta ly s t , r e a c tio n  
tem p era tu res  o f  45°c for  u v  irrad ia tion  an d  3 0 ° c  fo r  v is ib le  
l ig h t  irra d ia tio n )
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F I G U R E
5 .1 0  D e p e n d e n c e s  o f  H 2 p r o d u c tio n  rate (a ) , H 2  p r o d u c tio n  

e n h a n c e m e n t b y  M e O H  (b ), and ap p aren t a c t iv a t io n  e n e r g y  

( Ê a ) o f  th e  p h o to c a ta ly t ic  w a ter  s p lit t in g  r e a c tio n  ( c )  o n  th e

M e O H  c o n c e n tr a t io n  and  rea c tio n  tem p era tu re  (s tu d ie d  
c o n d it io n s:  5 h irrad ia tion  t im e , 500 m l o f  so lu t io n , 0.5 g  o f  
0.5 w t.%  P t-Io a d ed  S r T iÛ 3 p h o to c a ta ly s t , and  u v  
irra d ia tio n )

5 .1 1  T im e  c o u r se  o f  (a ) a c c u m u la t iv e  H  2 p r o d u c tio n  an d  (b )  
in s ta n ta n e o u s  H 2 p r o d u c tio n  rate o v e r  th e  0 .5  w t.%  P t-  
Ioad ed  SrT iC >3 p h o to c a ta ly s t  u n d er u v  irra d ia tio n  (s tu d ie d  
c o n d it io n s:  5 0 0  m l o f  50. v o l.%  M e O H  a q u e o u s  s o lu t io n , 0 .5  
g o f  p h o to c a ta ly s t , an d  a r ea c tio n  tem p era tu re  o f  4 5 ° C )

5 .1 2  T im e  c o u r se  o f  H 2 p r o d u c tio n  o v e r  th e  fre sh  an d  sp e n t  0 .5  
w t.%  P t- lo a d e d  S r T iÛ 3 p h o to c a ta ly s t  u n d er  u v  irra d ia tio n  
(s tu d ie d  c o n d it io n s:  5 0 0  m l o f  5 0  v o l.%  M e O H  a q u e o u s  
s o lu t io n , 0 .5  g  o f  p h o to c a ta ly s t , and  a re a c tio n  tem p era tu re  

o f  4 5 ° C )
6 .1 X R D  p attern s o f  th e  p r is t in e  and  th e  0 .5  w t.%  m e ta l- lo a d e d  

S rT i0 3  p h o to c a ta ly s ts
6 .2  P lo t  o f  th e  K a b e lk a -M u n k  fu n c t io n  (F (r ))  as a fu n c t io n  o f  

w a v e le n g th  o f  th e  p r is t in e  and th e  0 .5  w t.%  m e ta l- lo a d e d  
S r T i0 3  p h o to c a ta ly s ts

6 .3  N 2 a d s o r p t io n -d e s o r p t io n  iso th e r m s  o f  th e  p r is t in e  an d  th e  
0 .5  w t.%  m e ta l- lo a d e d  SrTiC >3 p h o to c a ta ly s ts :  (a )  u n lo a d e d ,  
(b )  A u , ( c )  P t, (d )  N i ,  ( e )  A g , ( f)  C e , an d  ( g )  F e
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F I G U R E
6.4 D e p e n d e n c e  o f  H 2 p ro d u ctio n  e f f ic ie n c y  u n d er  (a )  u v  l ig h t  

irrad ia tion  and  (b )  v is ib le  lig h t irrad iation  o n  ty p e  and  
q u a n tity  o f  m eta l lo a d in g  (sy s te m  c o n d it io n s:  5 h irra d ia tio n  
t im e , 5 0 0  ( U V )  and 2 0 0  (v is ib le )  c m 3 o f  a 5 0  v o l.%  M e O H  
a q u e o u s  s o lu t io n , and  p h o to c a ta ly s t  w e ig h t  o f  0 .5 ( U V )  an d  
0 . 2  ( v is ib le )  g )

6 .5  D e p e n d e n c e  o f  H 2 p ro d u ctio n  e f f ic ie n c y  o n  (a )  p h o to c a ta ly s t  
d o s a g e  ( sy s te m  c o n d it io n s:  5 h irrad iation  t im e , 2 0 0  c m 3 o f  a 
5 0  v o l.%  M e O H  a q u e o u s  s o lu t io n , p h o to c a ta ly s t  w e ig h t  o f  
0 .1 - 1 .5  g , 1 w t.%  A u -lo a d e d  S r T iÛ 3 p h o to c a ta ly s t , and  
v is ib le  lig h t  irrad ia tion ) and  (b ) g a s  p h a se - to - liq u id  p h a se  
v o lu m e tr ic  ratio  ( sy s te m  c o n d it io n s:  5 h irra d ia tio n  t im e , 5 0  
v o l.%  M e O H  a q u e o u s  so lu t io n , p h o to c a ta ly s t  d o s a g e  o f  
l x l O ' 3 g  c m '3, p h o to c a ta ly s t  w e ig h t  o f  0 .0 5 - 0 .6  g , 1 w t.%  
A u -lo a d e d  S r T i0 3  p h o to c a ta ly s t , and u v  l ig h t  irra d ia tio n )

7.1 X R D  pattern  o f  th e  1 w t.%  A u -lo a d e d  m e s o p o r o u s -  
a sse m b le d  S r T iÛ 3 p h o to c a ta ly s t

7 .2  T E M  im a g e  o f  th e  1 w t.%  A u -lo a d e d  m e s o p o r o u s -  
a s s e m b le d  S rT i0 3  p h o to c a ta ly s t .

7 .3  N 2 a d so r p t io n -d e so r p t io n  iso th e r m s (a ) and  p o r e  s iz e  
d is tr ib u tio n  (b )  o f  th e  1 w t.%  A u -lo a d e d  m e s o p o r o u s -  
a ss e m b le d  SrT iC b p h o to c a ta ly s t .

7 .4  D e p e n d e n c e  o f  s p e c if ic  H 2 p r o d u ctio n  rate o n  ty p e  and  
c o n c e n tr a tio n  o f  th e  h o le  s c a v e n g e r s  ( sy s te m  c o n d it io n s :  5 h  
irra d ia tio n  t im e , 2 0 0  c m 3 o f  a q u e o u s  h o le  s c a v e n g e r  
so lu t io n , 0 .2  g  o f  1 w t.%  A u -lo a d e d  m e s o p o r o u s -a s s e m b le d  
S r T i0 3 p h o to c a ta ly s t , and 45°c r ea c tio n  tem p era tu re )

124

PAGE

127

142

142

143

145



XIX

FIGURE
7.5 Dependence of specific แ 2 production rate on initial solution 

pH value of the hole scavenger aqueous solution (system 
conditions: 5 h irradiation time, 200 cm3 of aqueous hole 
scavenger solution, 2.5 vol.% of hole scavenger 
concentration, 0.2 g of 1 wt.% Au-loaded mesoporous- 
assembled SrTiÜ3 photocatalyst, and 45°c reaction 
temperature)
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