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A New Low-Temperature Solid-State Reaction for Selectively

Preparation of Monoclinic BiVO,
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Abstract: Highly crystalline BiVO, were prepared through a new low-temperature solid-state reaction (LSSR) by

using Bi(NO;);:5H,0 and NH,VO; as raw source and monoclinic BiVO, can be selectively prepared via such a

reaction by controlling rubbing time. The as-prepared BiVO, particles were characterized by XRD, SEM, FTIR

and DRS. Meanwhile, controlled experiments show that rubbing time, drying time and water content play

important roles in the formation of monoclinic BiVO,. In addition, this method has advantages such as relatively

low synthesis temperature, low power consumption, simple operation and environment friendly. Finally, the

mechanism of LSSR has been primarily discussed.
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a: Rubbing 15 min by LSSR; b: Rubbing 30 min by LSSR; c:
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Fig.1 XRD patterns of BiVO, samples
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Table 1 Relationship between rubbing time and dried temperature

Rubbing time / min 5 10 25 30 40 50
Temperature / °C 200 200 120 120 100 90
Monoclinic+ Monoclinic+
Crystal forms Monoclinic Monoclinie Monoclinic Monoclinic
tetragonal tetragonal
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Table 2 m-BiVO, percentages in the products prepared with different rubbing times by LSSR

Rubbing time / min 5 10

15 20 25 30

m-BiVO, percentage / % 70.5 76.4

79.1 89.8 100 100
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Table 3 Crystal forms of BiVO, synthesized by LSSR with different amounts of H,O

Amount of H,O / mLL 0 0.5 1 5

Crystal forms Monoclinic+tetragonal Monoclinic Monoclinic Monoclinic

Rubbing time: 15 min, temperature and time: 120 °C, 12 h.
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