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Electronic Structure Analysis and Visible Absorption Characterization of a-, B-Bi,O;

Yuki FURUKADO*, Hiroyuki NAKAMURA, Shigenori MATSUSHIMA, and Kenji OBATA

Bi-O-X has been focused as a material that can absorb visible light with small band gap. In Bi-O-X, it is known that Bi,O3 has polymorphism.

Therefore, we interested in Bi,O3 has polymorphism as one of the exploration of new photocatalysts and analyzed electronic structure of Bi,O3

and characterized visible absorption of Bi,Os. Bi,O3 was prepared from the Bismuth Carbonate Basic as precursor. a-Bi»O3; was synthesized by

the Bismuth Carbonate Basic had been calcinated at 400°C for 1.5h and cooled in atmosphere. B-Bi,O; was synthesized by the Bismuth

Carbonate Basic had been calcinated at 340°C for 1.5h and cooled in atmosphere at 5°C. We used ab initio calculation program "WIEN2k” for

electronic structure analysis, X-ray diffractometer (XRD) for identification of crystal structure and Ultraviolet Visible Absorption Spectroscopy

(UV-VIS) for visible absorption characterization. We found that $-Bi,Os; depend on the direct excitation from ab initio band structure calculation

and have 2.44eV band gap from UV-VIS measurements.

Keywords : Bi;O;3, ab initio band structure calculation, WIEN2k, visible absorption characterization, metastable structure
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Table 1« -Bi, O3 i D J5 - AR Table 2 B -Bi203HLNL g O Ji 7 FEAR
X y z X y z
0.52270000 0.18370000 0.36150000 0.02080000 0.25590000 0.23630000
Bi(l) 0.47730000 0.81630000 0.63850000 0.25590000 0.97920000 0.76370000
0.47730000 0.68370000 0.13850000 0.52080000 0.24410000 0.26370000
0.52270000 0.31630000 0.83150000 ) 0.97920000 0.74410000 0.23630000
0.04010000 0.04230000 0.22380000 B 0.24410000 0.47920000 0.73630000
Bi(2) 0.95990000 0.54260000 0.72380000 0.74410000 0.02080000 0.76370000
0.95990000 0.54260000 0.72380000 0.47920000 0.75590000 0.26370000
0.04010000 0.45740000 0.28620000 0.75590000 0.52080000 0.73630000
0.77710000 0.30430000 0.70740000 0.29000000 0.32000000 0.02700000
0.22290000 0.69570000 0.29260000 0.32000000 0.71000000 0.97300000
o 0.22290000 0.80430000 0.79260000 0.79000000 0.18000000 0.47300000
0.77710000 0.19570000 0.20740000 o) 0.71000000 0.68000000 0.02700000
0.23510000 0.04770000 0.12720000 0.18000000 0.21000000 0.52700000
0.76490000 0.95230000 0.87280000 0.68000000 0.29000000 0.97300000
0@ 0.764+0000 0.54770000 0.37280000 0.21000000 0.82000000 0.47300000
0.23510000 0.45230000 0.62720000 0.82000000 0.79000000 0.52700000
0.26800000 0.02830000 0.51060000 0.00000000 0.50000000 0.14600000
0.73200000 0.97190000 0.48940000 0.50000000 0.00000000 0.85400000
o) 0.73200000 0.52830000 0.98940000 o) 0.50000000 0.00000000 0.35400000
0.26800000 0.47170000 0.01060000 0.00000000 0.50000000 0.64600000
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