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Synthesis and photocatalytic performance of BiOBr/BiOlO,composite
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Abstract: The construction of heterojunction is an effective way to promote the separation of photocarrier and to improve
the photocatalytic activity of semiconductor photocatalytic materials. BiOBr and BiOIO, were prepared by hydrothermal
method, and BiOBr/BiOl0, composite photocatalytic materials were prepared by ultrasonic impregnation method. The
polyphase structures and chemical bonds of the materials were analyzed by XRD, SEM, TEM, XPS, UV-Vis, FT-IR
and PL characterization methods. The activity and degradation mechanism of the photocatalytic materials were analyzed
using Rhodamine B and ciprofloxacin as the target pollutants. The results showed that the degradation rate of 1.4-BiOBr/
BiOIO, was 98% for Rhodamine B after 60 min of visible light irradiation, and the degradation rate constant was 0.068
94 min™', and the degradation rate could still reach 85% after five repeated experiments. The degradation rate of cip-
rofloxacin by 1.4-BiOBr/BiOl0, was 82.6% after 120 min of visible light irradiation. The above experimental results can
be attributed to the synergistic effect of BiOBr/BiOIO, heterostructure between BiOBr and BiOIO;. The formation of
heterojunction broadens the visible light absorption range of the semiconductor and prevents the recombination of electron
and holes. The radical capture experiments showed that O, and h* were the main active species in the degradation
process. A possible mechanism for the photocatalytic degradation of Rhodamine B by BiOB1/BiOlO, was proposed with
a view to provide a new way to design and prepare efficient, green and stable photocatalysts.
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Table 1 The surface properties of the samples

HEAE WEAB/(m2-g")  LEF/(em’-g) L /mm
BiOBr 7.2516 0.031 228 17.2252
BiOIO, 6.007 0 0.039 717 26.447 0
BiOB1/BiOI0 14.149 5 0.067 619 19.1157
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Fig. 9 N, adsorption-desorption isotherms of BiOIO,,
BiOBr and BiOBr/BiOIO,

R 1B AT, W RO — i SRR 4 IV B L i
AR BB A N LR, vl o SEM I TEM S8k, —
JRCE DL, e AR Y L R T RN AL 8K, B4R it o
22 (1) W RS 5CRTE MR A, S AR TG MRS . BiOBr .
BiOI0, A1 1.4-BiOBr/BiOI0, ¥ S,k 7.251 6.,6.007 0 Fll
14.149 5 m%/g.,

29 REMAHE

IS A ACHL B, AT T P R AR S 5, R
SN EE(IPA) 2K ER (BQ) A BE(MeOH) 43 BIAE A
PR AWM A A RS BRI . A [
SEFNAEAE T RhB R AR A% DL 0L 3% 2.

®2 AREFBRFXIAIILL RS T RhB LB ER T
Table 2 The effect of different scavengers on the photocatalytic
efficiency for the degradation of RhB under visible light irradiation
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Fig. 10  Proposed photocatalytic RhB photodegradation
by BiOB1/BiOIO,
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