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Preparation and characterization of Sr,Bi,Os powder
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Abstract
Sr,Bi,Os powder was prepared by a malonic acid complex method and a solid-state reaction. These powders were
characterized by X-ray diffraction, UV-vis diffuse reflectance spectrum, specific surface area measurements and a first-principles
energy band calculation. In a malonic acid complex method, the Sr,Bi,Os crystal phase with high purity was obtained at 700 °C
and its specific surface area was calculated to be 2.74 m?/g.  From a UV-vis measurement, it was confirmed that Sr,Bi,Os is a direct
band-gap material and its optical band gap was estimated to be 3.1 eV. The first-principles energy band calculation showed that the
energy bands near the valence band maximum and the conduction band minimum of Sr,Bi,0s have a wide dispersion. The Sr;Bi,0s

powder showed a distinct photocatalytic decomposition of methylene blue under visible light irradiation (a wavelength > 420 nm).
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Fig. 1 XRD patterns of the precursor powders prepared
from a malonic acid complex method and a solid-state
reaction after calcined at 700 °C in air for 12h.

Table 1. Specific surface area of Sr,Bi,Os by BET method.

Preparation method Temparature / °C  Specific surface area / m*g™

Malonic acid complex 700 274
800 2.04
Solid-state reaction 700 0.34
800 0.06
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Fig. 2 UV-vis diffused reflectance spectrum for the
precursor powder calcined at 700 °C in air.
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Fig. 4 Calculated self-consistent energy band structure (a)
and the densities of states (DOS) for each constituent atom

AEHL LT TiO, (Degussa P-25) Z MW, K»nb6, (b) of Sr2Bi;Os.

420 nm LL_E o AT REIE Cld, TiOo i3IE & A L gl

EHEEZRE VW ERHALNTHD, Zhicxt LT, WAZ | SraBi,05 73 & W filt SRR 1 & ok 373 & B & 2
200 FENLRB I N SBiOs X, WTOHE W29 27, B—RPRERE TSR A2 Eili Lz,
bEWAF LU T —SRIEEZ R LTS, HFiC, EEEDFH TIL, SroBi0s 13 Wyckoff 4e % MiTH D
~ 0 CRREEAR S5 57 SBi0s TiE, [EAE R E M%E%ﬁ%%%@gﬁ%%otmﬁmmamﬁm%
THBLEZb DLV, KVERMTAFL LT L— Wakatih Fmc 2fMEL-A—"— L E AN 9,
OB BIENEATT DT R bnd Fig. 4 121%, SI’QBIQO{,O)IZ\/V'\'?““/\/}‘.&'U(‘élé;'r‘:

KzZmrLTWa, il F#OE B &K= EHE O K

2 T AIZH Y, SrBi0s 28 EER O BEIKYE
L2 bnd, HEEBTIX, MiE %Fﬁ’i)\%{ﬁ%
WANBTORRFEET D LT Z0WBA~T LI
L2 T, B#EEBMOEKYE & ik LT ER
RN FRETH D, £ Fig. 4 L0 et AR
& B ORI E 15 TE b & Qs 8 H o JE AT

TRV F =N FRBRPORE RSB ERFSOZ &N D
25, BB, ANTE T TH B AT O R8T e 4
L7 %&T~wﬁ\¢é&ﬁﬁgg%%01&ﬁ
WS, EERIC. T-Z FMICBT 58—V KOVE

-
=3
>

0
=

=)
=

-
(]

(]
=
T

Decomposition of MB solution (C/C,)

0 o
0 L N 3 TOEHEEIX. MEFHEHLEEEEHEICBWTE
Trradiation time / h LN 0.22m, 0.58m L HEHIN D (mEBAETOEE),
Zhid, CaBi04 X InTaOs 72 EM O LA, IFEH I
Fig. 3 Decomposition of MB solution as a function of RKERFR—NVLOFNEREEZHEHSZ L LB THL B
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