
CHAPTER I 
INTRODUCTION

S e m ic o n d u c to r p h o to c a ta ly s is  is a  p ro m is in g  te c h n o lo g y  in  a ir p u rifica tio n , 
w a te r  d is in fec tio n , h a z a rd o u s  w as te  rem ed ia tio n , an d  w a te r  p u rifica tio n . S evera l 
sem ico n d u c to rs  h av e  su ffic ien t b an d  gap  en e rg ies  fo r  p ro m o tin g  o r  c a ta ly z in g  a  w ide  
ran g e  o f  ch em ica l re a c tio n s  o f  e n v iro n m en ta l in te res t. A m o n g  v a rio u s  can d id a tes , 
t i ta n iu m  d io x id e  (TiC>2) is p ro v ed  to  be  th e  m o st su itab le  c a ta ly s t fo r w id esp read  
e n v iro n m en ta l ap p lica tio n s  b ecau se  o f  its b io lo g ica l an d  c h e m ic a l p ro p ertie s  and 
co s t-e ffe c tiv e n e ss  (D en g  et al, 2 0 0 9 )

T itan iu m  d io x id e  n an o tu b es  (T N T s) a re  c o n s id e re d  as  an  ideal su b stra te  fo r 
s e m ic o n d u c to r  p h o to ca ta ly s is , e le c tro ch em ica l sen so rs , an d  d y e -se n s itiz e d  so lar 
ce lls . H o w ev e r, as w ell k n o w n , TiC>2 is a  w id e  b an d  gap  se m ic o n d u c to r  (E g  =  3 .2  eV  
fo r an a ta se  p h ase ) th a t can  o n ly  b e  ex c ited  by  u ltra v io le t ra d ia tio n , acco u n tin g  for 
o n ly  a  sm all frac tio n  (~ 5 % ) o f  th e  s u n ’s en e rg y , as  c o m p a re d  to  th e  v is ib le  ligh t 
(~ 4 5 % ). A n o th e r m a jo r  lim itin g  fac to r is th e  h ig h  re c o m b in a tio n  ra te  o f  the 
p h o to g e n e ra te d  e le c tro n -h o le  pa irs. T h e re fo re , it is o f  g rea t im p o rta n c e  fo r th e  T N T s 
to  ex te n d  its  ab ility  to  h a rv e s t so la r en e rg y  in to  th e  v is ib le  p a rt o f  th e  sp ec tru m  an d  to  
p ro m o te  th e  se p a ra tio n  o f  the  p h o to g e n e ra te d  ca rrie rs . D o p in g  w ith  tra n s itio n  m eta l 
io n  h as  b een  a ttem p ted  to  im p ro v e  its  p e rfo rm a n c es  (C h o i et al, 1994). S om e 
in v e s tig a to rs  rep o rted  th a t th e  d o p in g  o f  T N T s w ith  C r s ig n if ic a n tly  en h an ced  the  
p h o to c a ta ly tic  a c tiv ity  fo r  the  p h o to d e g ra d a tio n  o f  p -n itro a n ilin e  (Z h an g  et al., 
2008). H s ie h  et al. (2 0 0 9 ) p rep a red  h ig h ly  p o ro u s  C o -D o p e d  T N T s fo r en h an cem en t 
o f  a d so rp tio n  an d  p h o to c a ta ly tic  ac tiv ity . A lam  et al. (2 0 0 9 ) re p o rte d  th a t the  d o p in g  
o f  T N T s w ith  R u  s ig n ific an tly  en h a n c e d  th e  p h o to c a ta ly tic  ac tiv ity  fo r the  
p h o to d e g ra d a tio n  o f  m e th y len e  b lue . K im  et al. (2 0 0 9 ) p re p a re d  N i-d o p e d  T N T s by  
th e  s im p le  an d  e ffec tiv e  h y d ro th e rm al trea tm en t. R ecen tly , H u ssa in  et al. (2011) 
re p o rte d  th a t F e (III) an d  C r ( I ll) -d o p e d  T N T s e x h ib ite d  m u c h  h ig h e r  p h o to ca ta ly tic  
a c tiv ity  th a n  u n d o p ed  T N T s.

In  th is  w o rk , m o d ific a tio n  o f  T N T s b y  d o p in g  w ith  m e ta l v ia  h y d ro th e rm al 
m e th o d  w as in v es tig a ted  to  im p ro v e  th e  p h o to ca ta ly tic  a c tiv ity  a n d  to  co m p are  th e ir  
resu lts . T h e  p ro d u c ts  w e re  ch a ra c te riz e d  u s in g  v a r io u s  te ch n iq u es .
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