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CHAPTER VIII

8.1 Conclusions

P r istin e  and  m e ta l- 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  n a n o c ry sta l 
p h o to c a ta ly s ts  w e r e  s u c c e s s fu lly  sy n th e s iz e d  v ia  th e  s in g le -s t e p  s o l -g e l  m e th o d  w ith  
th e  a id  o f  a s tru c tu re -d irec tin g  su rfactan t u s in g  E tO H  a s a  s o lv e n t , L A H C  as a 
stru c tu re -d irec tin g  su rfactan t w ith  an L A H C -to -T IP T  m o la r  ra tio  o f  0 .2 5 :1 , the  
c a lc in a t io n  tem p era tu re  o f  7 0 0 ° C  w ith  a h e a t in g  rate o f  1 °C  m in '1, and 4  h 
c a lc in a t io n  tim e . T h is  sy n th e s is  m eth o d  p r o v id e d  th e m e s o p o r o u s -a s s e m b le d  SrT iO s  
n a n o c r y sta l p h o to c a ta ly s ts  w ith  h ig h  p u rity , h ig h  c r y s ta l lin ity , h ig h  h o m o g e n e ity ,  
v e r y  n a rro w  and m o n o m o d a l p ore  s iz e  d istr ib u tio n , and  lo w  s p e c if ic  su r fa c e  in the  
ran g e  o f  8 - 1 2  m 2 g '1.

T h e  m e so p o r o u s  a s s e m b ly  o f  the s y n th e s iz e d  SrT iC >3 n a n o c r y s ta ls  w a s  
fo u n d  to  b e  r e sp o n s ib le  for th e  e n h a n c e m e n t in th e  p h o to d e g r a d a tio n  o f  m eth y l 
o ra n g e  an d  th e p h o to c a ta ly t ic  h y d r o g e n  p r o d u c tio n  v ia  th e  w a te r  sp litt in g . L o a d in g  
o f  s o m e  m e ta ls  (su c h  a s  A u , P t, N i ,  and  A g )  a s  th e  c o -c a ta ly s t  w a s  fo u n d  to  e n h a n ce  
th e  p h o to c a ta ly t ic  h y d r o g e n  p r o d u ctio n  a c t iv ity  o f  th e  m e s o p o r o u s -a s s e m b le d  SrTiC >3 

p h o to c a ta ly s t . T h e  e n h a n c e m e n t o f  th e  p h o to c a ta ly t ic  h y d r o g e n  p r o d u c tio n  a c tiv ity  
w a s  fo u n d  to  d ep e n d  o n  th e  e le c tr o c h e m ic a l p ro p er tie s  o f  th e  lo a d e d  m e ta l and its  
lo a d in g . A u  w a s  fo u n d  to b e  th e  m o s t  su ita b le  lo a d e d  m e ta l fo r  th e  h y d ro g en  
p r o d u c tio n  from  th e  p h o to c a ta ly t ic  w a ter  sp lit t in g  o v e r  th e  m e s o p o r o u s -a s s e m b le d  
SrTiC>3 -b a se d  p h o to c a ta ly s ts  and the o p tim u m  A u  lo a d in g  w a s  1 w t.% . T h e  
p er fo r m a n c e  o f  p h o to c a ta ly t ic  h y d r o g e n  p r o d u c tio n  w e r e  a ls o  fo u n d  to  d e p e n d  on  
o th er  im p o rtan t fa c to r s  in c lu d in g  th e p h o to c a ta ly s t  d o s a g e , th e  r e a c tio n  tem p era tu re , 
th e  p H  o f  th e  s o lu t io n , the h y d r o g e n  d if fu sa b il ity  fro m  th e liq u id  p h a se  in to  th e  g a s  
p h a se , and  th e 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 .
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8 .2  R e c o m m e n d a t io n s

T h e  lo a d e d  m eta l c o -c a ta ly s t  that p resen ted  o n  th e  SrT iC >3 p h o to c a ta ly s t  
su r fa c e  w a s  m o r e  b e n e f it  for  p h o to c a ta ly t ic  a c t iv ity  e n h a n c e m e n t than  that o f  
p resen ted  in  th e  b u lk  o f  SrT iC >3 p h o to c a ta ly s t . T h e  o th er  lo a d in g  te c h n iq u e s , su ch  as  
p h o to d e p o s it io n , c h e m ic a l d e p o s it io n , and im p r e g n a tio n , s h o u ld  b e  a p p lied  for  the  
m e ta l- lo a d e d  m e s o p o r o u s -a s s e m b le d  SrTiC >3 n a n o c r y sta l p h o to c a ta ly s t  sy n th e s is  to  
f in d  o u t th e  m o s t  e f f e c t iv e  lo a d in g  te c h n iq u e .

T h e  p r e se n c e  o f  a sm a ll m o le c u le  o r g a n ic  c o m p o u n d , su c h  as m eth y l 
a lc o h o l , e th y l a lc o h o l, fo r m ic  ac id , and  a c e t ic  a c id , w a s  fo u n d  to  e n h a n c e  the  
h y d r o g e n  p r o d u c tio n  e f f ic ie n c y  o f  the p h o to c a ta ly t ic  w a te r  sp lit t in g  rea c tio n . T h is  
ca n  p o in t  o u t th a t th e  h y d r o g e n  p ro d u ctio n  w ith  s im u lta n e o u s  e lim in a t io n  o f  w a ter  
s o lu b le  o r g a n ic  p o llu ta n ts  is  p o s s ib le .

T h e  in c r e a sé  in  th e  h y d r o g e n  d if fu sa b il ity  from  th e  liq u id  p h a se  in to  th e  g a s  
p h a se  resu lted  in  the. in c r e a se  in  the p h o to c a ta ly t ic  h y d r o g e n  p r o d u c tio n  e f f ic ie n c y .  
T h e  m ic r o -r e a c to r s , w h ic h  p o s s ib ly  p r o v id e  th e  h ig h  d if fu s a b il ity , is  a p r o m is in g  
te c h n iq u e  that ca n  b e  a p p lie d  for th e  h y d r o g e n  p r o d u c tio n  v ia  th e  p h o to c a ta ly t ic  
w a te r  sp litt in g .
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