Preparation and Characterization of SrOSrO-Bi2O3 Complex Oxide
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Introduction

Problems in preparation

Experiment

Bi-based oxide semiconductors (CaBi2O4, Bi2WO6,・・・) have attracted
considerable attention because of those small band gap energies. The
preparation of metal oxide powders with large surface area is indispensable to
develop efficient photocatalysts. However, Bi-based oxide powders have been
prepared by a solid-state reaction in general. Although solid-state reaction is
most frequently used due to easiness and convenience, this method has several
problems. As a result, the surface area of the product decrease and the
catalytic activity inevitably falls.

Sr(NO3)2 + Bi(NO3)2・5H2O + malonic acid
Dissolved in 4M- HNO3
Dehydration
Evaporation to dryness

※1 Zhichao. S, Yujuan. X, Yuxiang. Y, Hanming. D and Fuqiang. H 2009 Mater. Lett., 63, 75 .
※2 Marcilly C, Courty P and Delmon B 1970 J. Am. Ceram. Soc. 53 56.

Grinding and calcination

This research
In the present study, we have examined to prepare Sr2Bi2O5 powder with high specific
surface area by a malonic acid complex method and characterized by using an X-ray diffractmeter,
a UV-vis spectrometer, a surface area measuring instrument and a first-principles energy band
calculation. The photocatalytic activity of Sr2Bi2O5 powder was evaluated from the degradation
of methylene blue under visible-light irradiation (a wavelength ≥ 420 nm).

※Ref. Torardi C C, Parise J B, Santoro A, Rawn C J, Roth R S and Burton B P 1991 J. Solids State Chem. 93 228

XRD

Characterization by XRD, UV-vis, BET and
first-principles energy band calculation
Photocatalytic activity examination

BET
The specific surface area (SSA) was calculated by
applying a least-squares fit to a BET plot.
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Vm : adsorbated gas quantity
V : molar volume of adsorbate gas
P : equilibrium pressure of adsorbate
P0 : saturation pressure of adsorbate
SA : surface area
N : Avogadro’s number
Am : cross-sectional area for nitrogen
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At 700 oC, the SSA was ca.9 times larger in a malonic acid complex
method than in a solid-state reaction.
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First-principles calculation
Sr2Bi2O5 phase of high purity was obtained from a malonic
acid complex, but not from a solid-state reaction.
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m = 9.1093 ×10-31 kg (free-electron mass)
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Both of the VBM and the CBM of Sr2Bi2O5 are located at Γ-point, obviously indicating that Sr2Bi2O5 is
a direct band gap material. In addition, the energy bands near the VBM and the CBM have a wide
dispersion, suggesting high mobilities of photo-generated holes and electrons.
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R∞ : diffuse reflectance
α : absorption coefficient
S : scattering coefficient

α=

(hν－Eg)n
hν

hν : photon energy
Eg : optical band gap
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□ ：Sr2Bi2O 5 Solid-state reaction
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Among the three kinds of photocatalysts examined,
the highest activity was obviously achieved for Sr2Bi2O5
prepared from a malonic acid complex.

Conclusion

◆Sr2Bi2O5 phase of high purity is obtained from
a malonic acid complex, but not from a solid-state
reaction.
◆The specific surface area is ca.9 times larger in a
malonic acid complex than in a solid-state reaction
◆Sr2Bi2O5 is a direct-gap material.
◆A high photocatalytic ability of Sr2Bi2O5 is
attributable to the wide band dispersion near
the VBM and the CBM.
◆The Sr2Bi2O5 powder exhibits a distinct
photocatalytic degradation of MB under visible
light irradiation.

