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ABSTRACT

Bismuth vanadate (BiVO,) powder was prepared by sol-gel method. Bismuth nitrate and
ammmonium vanadate were used as the starting precursors with the mole ratio 1:1 in 4.0 M nitric
acid. Sol was obtained after addition of 2.0 M 2-propanol. Yellow gel was obtained after drying at
100 °C for 24 h, milled and calcined at 400-600 °C for 2 h. The structure of BiVO, powder was
determined by X-ray diffractometer (XRD). Moneclinic structure was obtained after calcination
at 400-600 °C for 2 h. Morphology of BiVO, powder was investigated by scanning electron
microscope (SEM). The particle was irregular in shape with the range of particle size of 0.5-3.0
um. The element composition of BiVO, powder was indicated by energy dispersive X-ray
spectrometer (EDS). The characteristic X-ray radiation of each element had different energy
values; bismuth My = 2.42, 3.19 keV, L, = 942 keV, Ly = 10.8 keV and L[3 = 13.0 keV,
vanadium Ky = 4.95 keV and oxygen Ky = 0.52 keV, respectively. The surface area was analyzed
by surface area analyzer (BET). The surface area of particles was 1.20, 1.31 and 2.92 mz/g,
respectively. The function group of BiVO, powder was investigated by Fourier transform infrared
(FTIR). The VO, wavenumber was 470-480 cm ', V-O wavenumber was 730-750 and 820-830
cm ' and Bi-O wavenumber was 660-670 cm . The degradation of phenol, 2-chlorophenol and
2 4-dichlorophenol was studied onto BiVO, powder prepared by sol-gel method by high
performance liquid chromatograph. It was found that BiVO, powder prepared by sol-gel method
calcined at 400 °C for 2 h with the amount of 0.1250 g were the highest photodegradation

efficiency of phenol. And BiVO, powder prepared by sol-gel method calcined at 500 and 400 °C



for 2 h with the amount of 0.5000 g were the highest photodegradation efficiency of 2-

chlorophenol and 2,4-dichlorophenol, respectively.

Key words: Photocatalytic, bismuth vanadate powder, sol-gel method, phenol, chlorophenol
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1. Acetic acid (CH3COOH) 99.7 % /v Pathumwan Thailand
2. Acetonitrile (CH,CN) 99.9 % viv Pathumwan Thailand
3. Ammonium vanadate (NH,VO,) 99.5% wiv Ajax Austratia
4. Bismuth nitrate (Bi(NO,),.5H,0) 99.0 % wiv Ajax Australia
5. 2-Chlorophenol (C,H,CIO) 98.0% viv Fluka England
6. 2,4-Dichlorophenol (C,H,CL0) 97.0% w/iv Fluka England
7. Ethanol (C,H,OH) 09.8 % viv Merck Germany
8. Methanol (CH,OH) 99.9% viv Pathumwan Thailand
9. Nitric acid (HNO,) 65.0% viv Merck Germany
10. Phenol (C ,H,OH) 99.5% wiv Odczynniki Poland

Chemiczne SA

11. 2-Propanol (C,H,OH) 99.8% wiv Merck Germany
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im3eaiiouazgunyel UTHNHHAMET U Ysns
1. nApdganssAIBIANATOULDDHDINT A JEOL Tapan
(Scanning electron microscope) JSM-5410LV
2. Inseua (Motar) - =
3. 15 DR o UNDIR T IAA JEOL Japan
(Fine coater) JEC 1200
4. Lﬂ’?ﬂﬂmmimﬂswﬂmmmmﬁmssuzqa Agilent USA
(High performance liquid chromatograph) HP 1100
5. A3 eeteila 4 fume Mettler Toledo Switzerland
{Analytical balance) AB304-5
6. nieayfSusnsaresudursusaminas- PerkinElmer USA
Tmes (Fourier transform infrared SpectrumR X |
spectrophotometer)
7. w3eesAnisnszaendsny wunlns Wl Oxford England
ELH IncaPentaFETx3
{Energy dispersive X-ray spectrometer)
8. m“i"aﬁmswﬁmﬁuﬁﬁa@gmﬂ Quantachrome USA
(Surtace area analyzer) Autosorb 1 MP
9. wiessanst Tadln Labquid England
(Ultrasonic) I136H
10. wisudnmsdanumsnlnimos Bruker Germany
(X-ray diffractometer) DR Advance
11. gougungil Thai Polymedic Thailand

(Hotbox oven size 2)

Gallenkamp
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Bi(NO,),-5H,0 (0.03 M)
dissolved in HNO,

NH, VO, (0.03 M)

dissolved in DI water

'

Mixed solution

Stirred at 70°C for 2 h

28

v

Added 2 M 2-Propanol

Dried at 100°C for 24 h

X

Calcined at 400-600 °C for

2h

y

BiVO, powders

A

BiVO, powders characterization

h 4

XRD SEM EDS

BET

FTIR

PN § FINITMTOULALNITHIANE UZNMIZUDINIT 1511109 Fiesou TaedTsoa-190
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5.0 mg/L phenol

50 mL

5.0 mg/L
2-chlorophenol 50 mL

5.0mg/L

2 4-dichlorophenol 50 mL

y

BiVO, powders 0.1250 g,

0.2500 g and 0.5000 g

Ultrasonicated 30 min

Stirred 30 min

\

Left for24 h

Irradiated with visible light

for 0, 30, 60, 90 and 120 min and stirred

continuously

Filtered BiVO, powders

Quantified remained
phenoel, 2-chlorophenol and

2,4-dichlorophenol by HPL.C
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