
Optimizat ion Of The Electronic  And Optica l 
Proper t ies  Of T iO2 For Clean Fuel  Product ion

 Among dif ferent  cr ysta l  s t ructures  and morphologies  of  T iO2, ver t ica l l y  or iented anatase 
nanotube arrays  show the highest  act iv i t y  for  solar  energ y convers ion. However, the long-standing 
bott leneck is  the fact  that  T iO2 is  a  wide band gap semiconductor, l imit ing i ts  act ivat ion to the deep-
blue and ul traviolet  spectra l  region that  contains  but  a  smal l  f ract ion (5%) of  the incident  solar  energ y. 
Herein, densi ty  funct ional  theor y (DF T) has  been used to compare between densi ty  of  s tates  of  bulk 
and nanotube forms of  T iO2 by us ing di f ferent  concentrat ions  of  N atoms. The wave funct ions were 
descr ibed us ing two dif ferent  techniques ; l inear  combinat ion of  atomic orbita l  (LCAO) and plane wave.   
 O ur resul ts  showed a  shi f t  in  the ca lculated bandgap for  bulk T iO2 only  for  smal l  concentrat ions 
of  N atoms as  dopant . For  T iO2 nanotube, the bandgap decreases  as  the concentrat ion of  N atoms 
increases . The ef fect  of  the diameter  of  T iO2 nanotubes  on their  opt ica l  and structura l  proper t ies  has 
a lso been invest igated and discussed in detai l s . O ur study presents  a  protocol  to  f ine tune the opt ica l , 
e lectronic  and structura l  proper t ies  of  T iO2 for  energ y convers ion appl icat ions .   
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