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Preparation of Hierarchical CdS QDs/BiOCl Microsphere with Enhanced
Photocatalytic Activity for Organic Pollutant Elimination
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Abstract: Hierarchical CdS QDs/BiOCl microsphere was prepared via a facile liquid deposition process. XRD,
SEM, TEM, HRTEM, XPS, EDS, UV-Vis DRS, PL were used to characterize the phase composition, morphology,
composition, light absorption and photoelectric property. Rhodamine (RhB) and phenol were used as the model
pollutant to evaluate the photocatalytic performance of CdS QDs/BiOCI under visible and UV light, respectively. The
tests indicate that the BiOCI microsphere with size of 5.5 pum is composed of massive nanosheets. Besides, CdS QDs
with size of 10~20 nm distributed uniformly on the surface of BiOCIl nanosheets. Compared to pure BiOCl and CdS
(QDs/BiOCl, CdS QDs/BiOClI-3% exhibits the best photocatalytic activity, which is over 2.6 and 5.3 times as high as
pure BiOCI for RhB and phenol photodegradation rate. The enhanced photocatalytic performance of the CdS QDs/
BiOCl composites should be ascribed to the hierarchical structure of BiOCI which prevented the nanosheets from
piling up, enabling CdS QDs to disperse uniformly on the surface of BiOCl nanosheets, moreover, the improved
visible light absorption and the high migration efficiency of the photogenerated electron-holes due to the matched
band gap and the widespread heterostructure between CdS QDs and BiOCI.

Keywords: liquid deposition process; BiOCl; CdS QDs; hierarchical structure; photocatalytic activity

Wi H 397.2018-02-05, Wefs s H #1.2018-05-25,
[ %% F AR 2 JE 4 (No. 11172043) K B T H
MHAEEE RN, E-mail :jjliu717@126.com



1422 Jd Hl fk

#o% 4R %34 %

0 35l

Bl Z2 A A TR DR EL A R 0 B 5 R R A R Y
DG AR E MRz I ORI A A LTS G
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Kk R 25 Sy HERR A5, CdS QDs R TR 53 >R H
7 B A OAH OB 25 T R BIR A CdS QDs 1 %
1 CdS QDs/BiOCI & & Gk, 43 BITER] WOk
AT VR T H G A AL 5 2 FH B B AR 19
A VIR 5T T A AL

1 KRS

1.1 ZWER
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55 v i FH R0 208 4 W 2l S 58 K R 8 K
1.2 R4 BiOCI B Fl &

53 5144 5.8 g(12 mmol) Bi(NOs);-5SH,0 F1 0.7 ¢
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R, FAB K RJEK LT ,80 °C N Tk
12 h,

1.3 CdS QDs Kl &0

¥ 025 mL TGA il A %] 100 mL & f 8.75
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CdS QDs IR AR EE N 12 g- 17,
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BiOCI & GOt B9 XRD K (c~f) AT LU 52 5
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(e~ A I REAL 9 XRD
Fig.1 XRD patterns of the CdS QDs (a), BiOCl (b) and
CdS QDs/BiOCI-19%,3%,5%,7% (c~f)
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(] 2(a)) RIELS AR & G0 3(c)i7n, 24 CdS QDs  CdS QDs/BiOCI-3% 1) HRTEM & 1, &l v & 1 ]
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Fig.2 SEM images of the pure BiOCI (a) and CdS QDs/BiOCl-1%, 3%, 5% (b~d) composites

o R o e Lt W L
K3 CdS QDs (a), BiOCI (b), CdS QDs/BiOCI-1%, 3%, 5% (c~e) & CAEALH K TEM B8 Al
CdS QDs/BiOCI-3%H#J HRTEM (O A
Fig.3 TEM images of the CdS QDs (a) , BiOCI (b) and CdS QDs/BiOCl-1%, 3%, 5% composite (c~e) and
HRTEM of CdS QDs/BiOCI-3% (f)
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Fig.4 XPS spectra of CdS QDs/BiOCIl-3%
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Fig.5 EDX spectra of CdS QDs/BiOCl-3% (a) and the elements distribution of Bi, O, Cl, Cd, S (b~f)
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REBE 22 AP OG5 A 06 SRR 18— 202 7E 7] Lo
X, # L T4l BiOCl, B % CdS QDs & Ht 134 fin CdS
QDs/BiOCI & & ¥ 1Y )6 W Wit 7 BE 7E 400~600 nm Ak
PR JF I BAL R A F . CdS QDs/BiOCI-1%),
3% ,5% ,7% V4 56 W W A 1k 1< 20 3 Sl 450,460,
480,520 nm, LELA AT ALEF  CdS QDs HA B
AR TEIE (2.25 eV), I3 8k CdS QDs 5 BiOCl JE i1
SY03 A I SR TG AR AR SE T ORI R e T

BiOCl,CdS QDs /BiOCl-1%,3% ,5% ,7% /) fe 7 435
# 3.35,2.75,2.69,2.58 Fl 2.38 eV, H LA UL CdS
QDs W& & RIEHE T BiOCI X AJ WL 1 i 1z
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—— CdS QDs

1 x
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Fig.6  UV-Vis DRS of the BiOCI, CdS QDs/BiOCl

composites
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R %% B 7 iR R BiOCl,CdS QDs/BiOCI-
1% ,3% ,5%71E 480~580 nm 1Y %<5 (PL) T ¥l (A.,=360
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Pure BiOCl

—— CdS QDs/BiOCl-1%
—— CdS QDs/BiOCl-3%
—— CdS QDs/BiOCl-5%

L 1 L
520 540 560
Wavelength / nm

1
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7 BiOCl F1 CdS QDs/BiOCl & £ 56 4k 3 (49 (PL)
261 ¥ (A .=360nm)
Fig.7 PL spectra of the pure BiOCl and CdS QDs/BiOCl
composite photocatalysts (A.,=360 nm)
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2} 30% ., 7] WLGHR 120 min J& ,BiOCL X RhB 1 % i
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Fig.8 (a) Photocatalytic degradation of RhB and (b) kinetic fit for the degradation of RhB by CdS QDs/BiOCl

composites under simulated solar light
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(A) Photocatalytic degradation of phenol and (B) kinetic fit for the degradation of phenol by the Py (a), BiOCI (b) and
CdS QDs/BiOCl-1%, 3%, 5%, 7% (c~f) under UV light
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Fig.10  Cycling runs for the photocatalytic degradation of

RhB in the presence of CdS QDs-3%/BiOCl
under visible light
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BiOCI-3% under visible light
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