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Nanocrystalline BiVO,: Preparation by Microwave Irradiation and
Photocatalytic Properties
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Abstract: Nanocrystalline BiVO, powders were prepared from aqueous Bi(NOs); and NaVOs; solution by a rapid
microwave-assisted method with accurate controlled of microwave irradiation time. The properties of the synthesized
BiVO, powders were investigated by XRD, FTIR, TEM and UV-Vis. When heating 10 min by microwave, pure
tetragonal BiVO, can be obtained. The highly crystalline phases converted irreversibly from tetragonal to monoclinic
BiVO, with prolonged irradiation time. When heating above 40 min by microwave, pure monoclinic BiVO, can be
obtained. X-ray diffraction and FTIR measurements proved the phase transition of BiVO,. These variations in phase

structures result in different photocatalytic properties under visible light.
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Fig.1  XRD patterns of the BiVO, powders as-prepared at

different microwave irradiation times
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Fig.2 FTIR spectra of BiVO,powders powders as-

prepared at different microwave irradiation times
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Fig.3 TEM images of (a) tetragonal BiVO, and
(b) monoclinic BiVO,
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Fig4 Whole UV-Vis DRS spectra of tetragonal
BiVO, and monoclinic BiVO,

BB BiVO, WU R 517 nm, HPIZI R 2.4 eV,
TE ] WG X AT 3 B S AR I i 0 | TR Ik e
AU B 258 1 Bivo, BA B4Ry Al WOtk
HE .

Kl 5 S o A 1 U 5 A R RERE BiVO, A
TE 1] WLOCHRGE T 73 AgNOs KIS W™ R TG, A
Bt AT LUE H, AR A 52 M BivO, #4551 rY O
PEACTE PE AR W] W A& BRI BiVO, 75 AT IO
BRI 43 i AgNO; 7K ¥ W™ A 8 S KT 1l Jy Al
) BiVO,, B8R PUJ5 &% 44 AR R 29 5™ A Bivo,
() SRR 25 LR, SR R A A e AR TG R A
AR X, =X Sy U 5 A Bivo, F1E R
BiVO, WA B0 EE 73 R 2.9 F1 2.4 eV, Hil # F2EAE
AN X (300<A <380 nm) A WA | S5 # B 1E 48 Ak
6 XA W A1 AR BT LG X (A >420 nm) 28 A B

500
q
o) —&— Tetragonal BiVO,
E 400} |—®—Monoclinic BiVO, /./
Z 300 /
>
© ]
g 200 /
=]
E o
£ 100}
<
0 . n n L]
0 30 60 90 120 150

Time / min

K5 paor AR BiVO, BT LR T
53 AgNO, 7KV 1™ 4801 17 1
Fig.5 Potocatalytic O, evolution from AgNOj; solutions
under visible light irradiation on tetragonal

BiVO, and monoclinic BiVO,
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