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In this work, BiVO, was synthesized using a one-step hydrothermal method. The precursors of Bi and
V were Bi(NO3)3-5H,0 and NH4V O3, respectively. The photocatalytic activity of BiVO, was evaluated by
using it to decolorize C.I. Reactive Red 2 (RR2) under ultraviolent (UV) or visible light (Vis.) irradiation.
The surface characteristics of BiVO, were analyzed by X-ray diffraction (XRD), UV-Vis diffusion
reflectance spectrophotometry (UV-Vis-DRS) and scanning electron microscopy (SEM). The mean diameter
and band gap of BiVO, particles were 23 nm and 2.4 eV, respectively. After 180 min of reaction, the degrees
of RR2 decolorization by BiVO, adsorption, Vis./BiVO, and UV/BiVO, were 10%, 46% and 85%,
respectively. The photodegradation rate constants (k) of RR2 fitted pseudo-first-order kinetics and the k
values of the Vis./BiVO, and UV/BiVO, systems were 0.0025 and 0.0096 min™, respectively.
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Abstract

In this work, BiVO, was synthesized using a one-step hydrothermal method. The precursors of Bi and V were Bi(NO;);:5H,0 and NH,VO;,
respectively. The photocatalytic activity of BiVO, was evaluated by using it to decolorize C.l. Reactive Red 2 (RR2) under ultraviolent (UV) or visible
light (Vis.) irradiation. The surface characteristics of BiVO, were analyzed by X-ray diffraction (XRD), UV-Vis diffusion reflectance spectrophotometry
(UV-Vis-DRS) and scanning electron microscopy (SEM). The mean diameter and band gap of BiVO, particles were 23 nm and 2.4 eV, respectively. After
180 min of reaction, the degrees of RR2 decolorization by BiVO, adsorption, Vis./BiVO, and UV/BiVO, were 10%, 46% and 85%, respectively. The
photodegradation rate constants (k) of RR2 fitted pseudo-first-order kinetics and the k values of the Vis./BiVO, and UV/IBiVO, systems were 0.0025 and
0.0096 min-", respectively. seeee BV O,

Introduction l 10000 |

Bismuth-containing semiconductors have been found to have great seeee
potential for the degradation of organic pollutants under irradiation by visible vonss I
light (Vis.). In this study a hydrothermal method was utilized to synthesize
BiVO,. The photocatalytic activity of the resultant photocatalyst in the 0003
photodegradation of C.l. Reactive Red 2 (RR2) under ultraviolent (UV) or Vis.
irradiation was evaluated. The objectives of this study were (i) to determine
the surface characteristics of the prepared BiVO, and (ii) to evaluate the
photocatalytic activity of BiVO,.

’{ Materials and Methods ]

o H

BxVO‘(.TICPDan 14-0688)

Intensity ()

BiVO, was prepared using Bi(NO,);*5H,0 and NH,VO; via a one-step
hydrothermal method. Figure 1 presents the procedure for preparing BiVO,.
All experiments were conducted at pH 3 and 25° C. The RR2 concentration v
and photocatalyst dosage was 20 mg/L and 0.5 g/L, respectively. The source
of UV was a 400 W Xe lamp. A 2.0 M NaNO, solution removed 99% of the UV
light with wavelengths between 320 nm and 400 nm and so served as a UV
cut-off filter, providing only Vis..

20 o0 50
2 Theta (degree)

Fig. 2 XRD patterns of BiVO,

e F ’
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Figures 2-4 show the XRD patterns, SEM images and UV-Vis-DRS spectra
of the prepared BiVO,, respectively. Figure 5 shows the removal of RR2 by
adsorption and photodegradation with BiVO,. The prepared BiVO, exhibits
good crystallinity; the diffraction peaks correspond to the monoclinic
scheelite BiVO, phase with lattice constants a = 0.5195 nm, b =1.1701 nm, ¢ =
0.5092 nm. No any other peak was observed, revealing that the prepared
BiVO, was single-phase, and contained no impurities. BiVO,; comprised
peanut-like microparticles with an overall length of approximately 1 mm and a
diameter of about 0.5 mm. The surface of each BiVO, particle was very rough,
with many nanoparticles on their surfaces (Fig. 3). The UV-vis absorption
spectra of BiVO, were used to determine the band gap of BiVO, (Fig. 4), using
the formula E; = 1240/A, where A is the wavelength that corresponds to the

point at which the vertical and horizontal sections of the spectra intersect. Fig. 3 SEM image of BiVO,

The threshold peak of BiVO, was at 515 nm, corresponding to a band gap of 1
2.41 eV. After 180 min of reaction, the degrees of RR2 decolorization by BiVO,
adsorption, Vis./BiVO, and UV/BiVO, were 10%, 46% and 85%, respectively 0.9
(Fig. 5). The rate of RR2 photodegradation by BiVO, followed a pseudo-first- 0.8
order kinetic model, and the rate constant in Vis./BiVO, and UV/BiVO, were 0.7
0.0025 and 0.0096 min-', respectively. G
%
1.455 g Bi(NO;);-5H,0 + 0.351 g NH,VO; + 60 mL NaOH =05
60 mL HNO; (2 M) (2 M) 0.4
0.3
0.2649 g trisodium citrate 0.2
I dihydrate 0.1
\ 0 :
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adjusted to pH 1 by 2 M HNO; A (nm)
Fig. 4 UV-vis absorption spectra of BiVO,

stirred (600 rpm) for 30 min 1 m
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Added to a 200 mL Teflon-lined autoclave and 0.8
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0.6
Washed with water & ethanol three 5
times o i
Dried at 60°C for 24 hr :
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Fig. 1 Procedures of BiVO, preparation Time (min)
Fig. 5 RR2 removal in BiVO, systems via adsorption and photodegradation
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