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Preparation of BiOCV/ BiPO, Photocatalyst Composite and
Its Properties Study

CHEN Han-yang', LI Rui-zhen">", CHEN Yu', DU Li-jun', HU Yu', XU Xiao-ying',
XIONG Jian-rong', CHENG Jia-jia
(1. School of Chemistry and Environmental Engineering, Sichuan University of Science and Engineering,
Zigong 643000, China;
2. Chengdu University of Technology, State Environmental Protection Key Laboratory of Synergetic Control and
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Abstract : BiPO, nanorods were prepared by solvothermal method. BiOCl/BiPO, composite with different mass
ratio and pristine BiOCl nanosheets have been successfully synthesized using deposition-precipitation method.
The physicochemical properties of as-prepared samples were characterized by X-ray powder diffraction ( XRD ) ,
scanning electron microscopy ( SEM ) , UV-vis absorption spectroscopy, photoluminescence spectroscopy and so
on. Moreover, the photoelectrochemical properties and the photocatalytic performances of as-prepared samples were
evaluated by conducting photocurrent test, electrochemical impedance spectroscopy, photoluminescence spectra, and
photocatalytic degradation experiments of methyl orange and acid red I . The results showed that BiOCI nanosheets
with 100~400 nm diameter was successfully deposited on the BiPO, nanorods with 100~200 nm diameter and 0.3~0.4
p m length. The composite was formed without changing of the crystal structure and crystallinity. The composite
was composed of monoclinic BiPO, with monazite structure and tetragonal BiOCIl. These two components both have
high crystallinity. Compared to pure BiPO, nanorods, the as-synthesized BiOCl/BiPO, compound showed wider light
absorption range and enhanced photocatalytic performance. The composite with optimal mass ratio ( 0.2 ) can degrade
96.69% of methyl orange ( 50 mL, 10 mg/L. ) and 96.21% of acid red 1 (50 mL, 10 mg/L ) under 15 min and 6 min
UV light illumination, respectively. According to the results of photoelectrochemical properties tests, the composite
possesses better photogenerated charge separation and migration efficiency, lower charge recombination efficiency
than single semiconductors. The photocatalytic mechanism and the reason of enhanced photocatalytic performance of
the compositeis formed a p-n heterojunction that befurther analyzed by carrying out radical capture experiments, the
calculation and verification of energy band structure of prepared samples.

Key words : BiPO,; BiOCl; p-n heterojunction; organic dye



