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Optical properties and the ab initio electronic band structure calculation of the Fe-doped Bismuth Oxide
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Masao ARAI", and Kenkichiro KOBAYASHI?

Abstract
As one of the photo catalytic materials with visible light response, Bi-O-X has been investigated because of the small band gap energy. In those
materials, BixFeO4 was focused on, and was carried out the characterization of its synthesis and the solid state electronic structure analysis.
XRD and UV-vis measurements ware used for the crystal properties identification and the WIEN2K program was used for the ab initio band

structure calculation. The energy band gap of synthesized BiysFeO4o has 2.6eV in experimentally and is agreed with the theoretical calculation.

From the dissociation of IPA with irradiation of visible light, Bi,sFeO.o shows apparent photo catalytic activity.
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Table.6-2 BFO HL(Z AR D 1 JEFE

X y z X y z
Fe 0.50000000 0.50000000 0.50000000 0.01500000 0.25350000 0.35960000
Bi(1) 0.00000000 0.00000000 0.00000000 0.98500000 0.74650000 0.35960000
0.18210000 0.32370000 0.48610000 0.01500000 0.74650000 0.64040000
0.81790000 0.67630000 0.48610000 0.35960000 0.01500000 0.25350000
0.18210000 0.67630000 0.51390000 0.98500000 0.25350000 0.64040000
0.48610000 0.18210000 0.32370000 0.64040000 0.98500000 0.25350000
0.81790000 0.32370000 0.51390000 oM 0.35960000 0.98500000 0.74650000

) 0.51390000 0.81790000 0.32370000 0.64040000 0.01500000 0.74650000
5@ 0.48610000 0.81790000 0.67630000 0.25350000 0.35960000 0.01500000
0.51390000 0.48610000 0.67630000 0.74650000 0.64040000 0.01500000
0.32370000 0.48610000 0.18210000 0.25350000 0.64040000 0.98500000
0.67630000 0.51390000 0.18210000 0.74650000 0.35960000 0.98500000
0.32370000 0.51390000 0.81790000 0.31590000 0.31590000 0.31590000
0.67630000 0.48610000 0.81790000 0.68410000 0.68410000 0.31590000
0.68210000 0.17630000 0.01390000 °® 0.31590000 0.68410000 0.68410000
0.31790000 0.82370000 0.01390000 0.68410000 0.31590000 0.68410000
0.68210000 0.82370000 0.98610000 0.11810000 0.11810000 0.11810000
0.01390000 0.68210000 0.17630000 0.88190000 0.88190000 0.11810000
0.31790000 0.17630000 0.98610000 °®) 0.11810000 0.88190000 0.88190000

) 0.98610000 0.31790000 0.17630000 0.88190000 0.11810000 0.88190000
BIE) 0.01390000 0.31790000 0.82370000 0.48500000 0.24650000 0.85960000
0.98610000 0.68210000 0.82370000 0.51500000 0.75350000 0.85960000
0.17630000 0.01390000 0.68210000 0.48500000 0.75350000 0.14040000
0.82370000 0.98610000 0.68210000 0.85960000 0.48500000 0.24650000
0.17630000 0.98610000 0.31790000 0.51500000 0.24650000 0.14040000
0.82370000 0.01390000 0.31790000 0.14040000 0.51500000 0.24650000

°® 0.85960000 0.51500000 0.75350000

0.14040000 0.48500000 0.75350000

0.24650000 0.85960000 0.48500000

0.75350000 0.14040000 0.48500000

0.24650000 0.14040000 0.51500000

0.75350000 0.85960000 0.51500000

0.18410000 0.18410000 0.81590000

0.81590000 0.81590000 0.81590000

06) 0.18410000 0.81590000 0.18410000

0.81590000 0.18410000 0.18410000

0.38190000 0.38190000 0.61810000

0.61810000 0.61810000 0.61810000

o) 0.38190000 0.61810000 0.38190000

0.61810000 0.38190000 0.38190000
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