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Controllable Synthesis and Photocatalytic Performance of
BiVO, under Visible-light Irradiation
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Abstract: Visible-light-driven photocatalyst BiVO, was synthesized via a facile microwave-hydrothermal method
using BiVO;-5H,0 and NH,VO; as raw materials. Crystal structure of BiVO, photocatalyst could be selectively
controlled to be tetragonal or monoclinic by simply adjusting the pH of the precursor solution. The prepared sam-
ples were characterized by XRD, UV-Vis, Raman, and SEM. The mechanism of BiVO, formation with different
crystal structures was discussed. Meanwhile, the photocatalytic performances of the prepared sample were evalu-
ated by degradation of methylene blue and photocalytic oxidation of NO gas in air under visible light irradiation.
The results showed that BiVO,(z-t) microsphere was obtained when the precursor pH is 3-5, but when the pH is less
than 2 or greater than 7, the as-prepared powders are BiVO,(s-m) with polyhedron morphology. This may be due to
the change of pH that could form transformation of vanadate and bismuth ion in the precursor solution, and then
affect the formation process of BiVOy, resuting in the change of crystal structure, morphology, crystal surface, and
VO, tetrahedron of BiVO,(s-m). The photocatalytic tests indicated that the activity of BiVO,(s-m) was much better
than that of BiVO,(z-t). The BiVO,(s-m) sample prepared at pH 9 exhibits excellent visible-light photocatalytic ac-
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tivity, because of its higher crystalline, preferentially exposed facts (040), and higher degree distortion of VO,

tetrahedron.
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Fig. 1 Schematic reactor for visible light photocatalytic deg-
radation (a) and transmittance of the combined light filters (b)
1: Cylindrical pyrex vessel; 2: Tungsten halogen lamp; 3: Cutoff filter;
4: Reactor; 5: Saturated cupric acetate solution; 6: Petri dish

18 ER Sl v R A 2SRl -, DL NO N E
Pk — 0 % SR S I e AL R BE . G L R A
NO R 56 75 FiL 11 1) A 45 40 | L 48 gk 47, BFUN
4.5L (30 cmx15 cmx10 cm), I 43 A S8 55
5, 7530 em 4K 300 Wi £547, 400 F1 800 nm
BESE Fr AN 63 K AE 400~800 nm 2 [A] . FREX
0.4 g FEMEA LT 100 mL £5 7/KH, #HED
B 15 min J5, REREWADILIEM A (EHZ 12 cm),
60 CEZ T, RIGE T RN ECHE. WA
JoR 4 ] A 23 0 R 5 NO FRUES AR (S mg/L, N, “F-47)
MIF 2SS EN 150 A1 1.35 L/min, 185 5S4k
H1 ) NO W EEZ1H 500 pg/L. VRA B N 8 )5,
— ¥, — o N NO, 4 BT A (T A
700 mL/min) &l NO B, 567 1 min fzll— K.
REWR BT 5, FTHFORUR, BT e PR AR L5 .

2 HER51R

2.1 S

Bl 2 S AN pH 264F T4 B BiVO, £ 1) XRD
B, M AT LAE H, BRI pH O SRR B ) &
AR . WEFTR, TERRER. R
PESAT S B BRI RE S ZE(110) (011). (121). (040).
(200)~ (002). (141). (211). (051)- (060). (240)FN
(042) s T A A B T B0 I T it 0, 5 BiVO, brifE =

i 1" 7 ceDsNo.14-0688
[She) Q OO e o~
pHI3 =5 “A 88 S5 % g88
~ [pH1I M il "
5 [pHO L A
< [pH7 N | o~
2 [pH6 e M
2 [pHS A | NN A
2 — =) — g = n e
Ems 5 & 558 B 8 57|
pH2 ,.« A ]
pH1 e jLJL A
JCPDS No.14-0133 |
[ . v o
10 20 30 40 50
20/(°)

B2 ANE pH 2 T il % (1) BiVO, # 4 ) XRD 3%
Fig.2 XRD patterns of BiVO,4 sample prepared at different pH
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Fig. 3 Local XRD patterns of BiVOy(s-m) samples
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ple prepared at different pH
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Fig. 6 SEM images of BiVO, sample prepared at different pH and HRTEM image of BiVO, (pH=9)
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