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Preparation of Oriented BiVO, Thin Film by Chemical Bath Deposition

LIU Jing-Bing® WANG Hao

ZHANG Hui-Ming ZHANG Wen-Xiong YAN Hui

(College of Materials Science and Engineering, Beijing University of Technology, Betjing 100022)

Abstract: Highly oriented BiVO, films were synthesized on glass substrates by modified chemical bath deposition

(CBD). The influence of the deposition parameters as temperature and time of deposition on the rate of process
and the quality of BiVO, films was studied by XRD, Raman Spectroscopy and SEM. The film deposited at 90 °C

for 12 h was dense and uniform. The BiVO, thin film under this optimal depositing conditions was consisted of

octagonal crystalline grains in a narrow size distribution with an average size of about 7 pm, showing a (004)

preferential orientation.
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Fig.1  Optical film thickness as a function of deposition
time for films prepared at 80 °C and 90 C
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Table 1 Deposition rate for films prepared at

different time periods

) L Average deposition
Temperature / °C Deposition time / h

rate / (um-h™)

80 0~1.5 0.50
80 1.5~3 0.50
80 3~4.5 0.50
80 4.5~6 0.50
80 6~9 0.33
80 9~12 0.17
90 0~3 0.83
90 3~6 0.67
90 6~7.5 0.60
90 7.5~9 0.40
90 9~10.5 0

90 10.5~12 0
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Fig.2 XRD patterns of BiVO, films prepared with

different deposition time

5 (PDF-2 Fr#ER No.14-0688) Fb A vl A1 | &l v T £
(AT e o (B35 5 bR T — 20, BTAR B RE S N
BiVO, HUEHH  Jf FL4%5 St R ar, [ B 3R]
A LUK B, 0 2 1 il 3 sl A K A T BRI i) 2% 44
T BiVO, I FE (004) 17 G 4 2 B H — 2 B
], Beia] Bl Lotgering A€ SCHITRDS,
P-P,
=12p
Horp P=3 I(h00) X (hkl) , Py } 35 A7 B Ia] B
1) PAE P, RS BiVO, # A FE i 19 XRD 5 i £
Pt EAR 10 10°<20<70° 1 BT A3 1T S W8 F Tt
B, 3R 2 TR E A 80 °CHI 90 CHIA AT
RS [A] R BT A5 MR (0 il B 7 4K AR R 80
CH AEA R TURIF ] 3,69 12 h il 2 FY 9H I Ay B
] A 4331 0.06,0.14 ,0.22 F1 0.44, 47K i i B
90 CHY, TTAR 3.6.9 .12 h il 5 14 3 J5 i) ] K]
T4 5120 0.58.0.68.0.81 1 0.87, LA LiT5 4%k
B DR B 5 WO R X T CBD ¥4 il & Bivo, #

IS P SR ) A A E S KRBl 90 C
ZAF TR 12 b TR 108 3 A ot BB ] 1 e g |, 3
— 5 XRD W& R
F2 KiBBEXN 80 TH 90 CHAREIMLARAET
PSR M B B F
Table 2 F values of the BiVO, thin films prepared
at 80 °C and 90 °C by CBD method

Temperature / C Deposition time / h F value
80 0~3 0.06
80 36 0.14
80 6~9 0.22
80 9~12 0.44
90 0~3 058
90 3~6 0.68
90 6~9 0.81
90 9~12 0.87
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Fig.3 Raman spectrum of BiVOy, thin film deposited at
90 C for 12 h
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Fig4 SEM images of BiVO, thin films
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