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Table 1 The dosage of precursor for preparation of BiOCI samples

65:1 2:1 1:1 1:2

Bismuth(I1D) nitrate entahydrate(x) 1.576 ¢ 0485 ¢ 0243 ¢ 0243 ¢
Potassium chloride(y) 0.037 ¢ 0.037 g 0.037 g 0.075 g
Ethylene glycol 10 mL 10 mL 10 mL 10 mL
Deionized water 10 mLL 10 mLL 10 mLL 10 mLL
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Fig.1 X-ray diffraction patterns (a) and the enlarged XRD patterns (b) of the prepared BiOCl
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Table 2 Lattice parameter of the as-prepared BiOCIl samples

Sample(Bi : CI) (a=b) /nm ¢ /nm Cell volume (nm’) R,, R, x’
6.5:1 0.3903 0.7608 0.1159 0.0782 0.0618 2.3240
2:1 0.3882 0.7425 0.1119 0.0712 0.0554 1.8350
1:1 0.3886 0.7397 0.1117 0.0756 0.0586 1.9770
1:2 0.3883 0.7380 0.1113 0.1019 0.0778 3.8370
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SEEPRAR RGO I, SR A B - CLAYLRE]  Bi ¢ CLEE R LE A3 (4 35 in BiOCI 44 oK |- FH 4 %6 B 1
SEPUGE BIOCIGAEAL ] i M S E A BB RS T ARk, TR, (&4 9 B9 HRTEM B R 45 5 & B
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WD=6.5 mm Mag=30.00 K X Date:17 Jul 2022 1 WD=6.5 mm Mag=30.00 K X Date:17 Jul 2022

3 Bi:Cl=6.5:1(a),Bi: Cl=2:1(b), Bi: Cl=1: 1(c) FIBi : Cl=1 : 2(d) B AT L W AE Pl A
Fig.3 Typical scanning electron microscope (SEM) images of BiOCI samples prepared by Bi : C1=6.5 : 1(a),Bi : Cl1=2: 1(h),
Bi:Cl=1:1(c)andBi: Cl=1:2(d)
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Fig.4 Typical transmission electron microscope (TEM) images of BiOCI samples prepared by Bi :
Bi:Cl=1:1(c)andBi :

Cl=6.5:1(a),Bi: Cl=2:1(h),
Cl=1:2(d)

(Inset figures are HRTEM images of samples)
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Fig.5 XPS survey spectra of BiOCl (a), High-solution XPS spectra of Bi 4f(b), O 1s (c) and C1 2p (d) of the obtained samples
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Fig.6 The EPR spectra (a), steady-state photoluminescence (PL) spectra (b), TRPL spectra (¢) and EPR spectra for + 0, (d)

of the prepared samples

*3 BiOCIHELXFIRHIAR

Table 3 The band potentials of BiOCI samples

Sample

E eV EcyleV EygleV
65:1 332 0.48 3.80
2:1 3.25 0.52 3.77
1:1 3.18 0.56 3.74
1:2 3.37 0.46 3.83
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Fig.7 UV-visible diffuse reflectance spectra of the as-prepared BiOCI photocatalysts (a) and the optical band gap energy of BiOCl

prepared by Bi : Cl1=1: 1(b)
(Inset figure shows the band gap energies of the prepared BiOCl samples by different Bi : C1)
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Fig.8 Electronic structures of the obtained BiOCI samples
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Fig.9 Normalized concentration of Rhodamine B (RhB) versus visible light irradiation time in the presence of as-prepared photocatalysts

(a), relationship between In (C/C) and irradiation time for the degradation of RhB over all samples (b)
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Table 4 The value of rate constant.

Rate constant

Samples (Bi : Cl) kx 10 /(min™) R’
6.5:1 17.38 0.9957
2:1 28.76 0.9983
1:1 62.25 0.8492
1:2 3.19 0.9771

Bi: Cl=1: 1489 BiOCHHA f K3 R H 5
0.062 min". £54 DRSEHE /M 45 R vl 1, Bi = Cl =
1 URE S B B e AL 6 1 vl g2 ol LA
BRI B AR, DT ELAT R (9 St B g T . [RIR

S A LA B A A SR (8] 10) 28 B BiOCL Y A b
FIXF 2 P B HAT — & BB R AE A . (H, YRR 40
min &, RhB B9 HLAK & 5 H 8 /N T 44.19%, 158
BiOCI -3 K RhB 58 281k 4 CO, FTH,0, "] HEH
W HAMBERR R 25 . B 11 &5 R /R Zead 3 IRIEIRSE S,
BiOCI X} RhB [ 22 BRACR K 87.3%, H RS 14 R 0 i
IS . XRD A58 R 3RS , BiOCI A Z5F 1%
AR AR I, BIOCHEAL 2B RhB Ayfa &
PEREIL A Rrift— AR

100 10
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K10 WA 52 U 22 B B(RhB) FY
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Fig.10 TOC analysis of RhB after adsorption and degradation
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Fig.11 The recycling experiment for photocatalytic RhB degradation over BiOCl (a) XRD of BiOCl sample hefore and
after the cycling test (b)
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Fig.12 Effects of different scavengers on Rhodamine B degradation in the presence of BiOCI under visible light irradiation (a)

and EPR spectra for 0, of sample (b)
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Fig.13 A proposed schematic mechanism for photocatalytic degradation RhB over BiOCI under visible light irradiation
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Study on the Electronic Structure Modulation and Photocatalytic
Performance of Bismuth Oxychloride Photocatalysts

ZHANG Hao-yu', GUO Ji-wei', GONG Jian-ren', XIN xin', LI Hua-wei’, YANG Jia-min',
HUANG Shu-shu'"
( 1. College of Light Industry and Textile, Inner Mongolia University of Technology, Hohhot, 010080, China;
2. Ecological Environment Monitoring and Monitoring Center Wuhai, Wuhai 016040, China )

Abstract: A series of BiOCl semiconductor photocatalysts was obtained by using different molar ratio Bi : Cl as raw
materials. The results of SEM, refined XRD and other analysis results demonstrated that the morphologies, surface
properties and micro—electronic structures of BiOCl were regulated by changing Bi : Cl. The BiOCl sample prepared
by Bi : Cl =1 : 1 owned a narrowest band gap energy of 3.18 eV and the strongest absorption property. The results
of photocatalytic RhB degradation cleared that the photocatalytic performance of BiOCl increased at first and then
decreased as the Bi : Cl decreased. The BiOCI photocatalyst prepared by Bi : Cl1 =1 : 1 achieved the optimal photoc-
atalytic activity towards RhB, which might be originated from its superior light absorption performance and special
surface property. Additionally, the quenching effects of different scavengers suggested that the dominated active
species in the photodegradation reaction were photogenerated e”, h” and -0,

Key words: BiOCI; photocatalysis; RhB; active species



