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Preparation and photocatalytic performance of ZnWOQ,
/BiOCI heterojunction materials
ZHOU Wentao, LONG Shimin, WANG Wenguang,QIAN Yannan

(School of Materials and Energy, Guangdong University of Technology, Guangzhou 510006, China)

Abstract The development of high-performance photocatalysts is of great research significance for the
degradation of antibiotic pollutants. ZnWQ,/BiOCI heterojunction materials were prepared using a simple
water bath method, and their crystal structure, microstructure, surface chemical state and photoelectro-
chemical properties of the samples were systematically characterized. The degradation performance of pho-
tocatalytic materials with different composite ratios was studied using tetracycline hydrochloride (TCH) as
the target pollutant. The results showed that when the molar ratio of BiOCI to ZnWO, was 10 : 3, Zn-
WO, /BiOCl exhibits the highest photocatalytic activity, with a degradation ratio of 79. 67 % for TCH after
60 min of visible light irradiation. The efficient photocatalytic performance of this composite material is
due to the formation of Z-scheme heterojunction, which promotes the separation efficiency of photo gener-
ated electron-hole pairs. The free radical capture experiment showed that * O, , *« OH and h' are the

main active species involved in the degradation of TCH.
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Fig. 1 XRD patterns and FTIR spectra of as-prepared samples
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Fig.2 SEM images of samples

i TEM #E—220%¢ T ZWO/BOC-3 BITSOWEEHE , anEl 3 s . AWK 3 AT LA Y, ZWO/BOC-3 1)
MRS SEM EGEA—, BOC 40K A5 ZWO 40K %% i, ZWO/BOC-3 14> ¥ TEM
(HRTEM) E& E/R H ZaWO, F1 BiOCI i Mﬁﬂﬁsc%**aa%/«éﬂ@ 3(b)J,0. 34 nm %u 0. 37 nm Eﬁaaﬁlﬁﬂﬂﬁ
43 3 % R F BIOCL #5 (101) & 1 LA K ZoaWO, B (a) [l
01D I . [ 3o BYTER A T LU ] ZwWO,/ [
BOC-3 746 Bi.CL.OZn 1 W TE 2, O BE M55 4
TRTEREANGE R, Bl I CL TR 06 E98 K /- b i
Zn W JCE EEMMAEG KRR |, 41 e R4y
AWUE T ZnWO, M BiOCl IR & .
2.3 XPS hr

FIFH XPS FiARSE— 258 T #4 R Ak 25 41 R A
71:%%{5‘750 XPS 21 ANE 4 () Fi, ZWO/BOC-3

FEAE R IE] Bi.ClLLOZn Bl W TLE X 5I0E 4
K —%, B 4(b) K Bi 4f By XPS & 20 Pk &,
159. 78 F1 165. 08 eV ALY BIMEF RIS 5 %0 1 T Bi BEg
A, I B AL, BLEZE 4 A8 R ZWO/BOC-3 11y |
Bi FELUE =M R AR, B 4ok Cl 2p
1) XPS B0 PEik &l L 78 198. 42 Fl 200. 03 €V &b i
ANFFHEWE SN SRR T CL (9 CL 2ps, F1 Cl 2py) (45
HRE, B ACDH O 1s W AT DUILA 8w 4 i
Hirp 530, 64 eV ZLFYIEXTR T O B FHM 4,531, 70
eV Ab iy i A?T%%E%Kﬁﬂ(“”” K 4(e) /R T Zn
2p By XPS & HEiG L 45 G 68k 1 021, 99 I
1 045.03 eV ﬁi%f)fm/\ SAEE, 43 % T Zn® " Y
Zn 2ps;, Ml Zn 2p,, WP W 4f Bﬁ XPS B FE R 4D Bk, 36. 10 1 38. 24 eV (IS BI% R F W
Af, ., 1 W AL, , 20 ZWO/BOC—S ZEh g W R B UE A 2R SR, AR B, Sal
BiOCL 41, ZWO/BOC-3 S i ZE Y Bi 4f %n Cl 2p W mRES G RE T B o, M 540 ZaWO, L, B 56k
1) Zn 2p A W Af W) S 45 G RE T R 8. XFLEMZ U ZWO/BOC-3 5 i4sh ZnWO, LR HF 1]

100 nm

E: (a) TEM; (b) HRTEM; (©) Bi.CLLO.Zn. W [§ICH 41,
B 3 ZWO/BOC-3 M fIT RS E
Fig. 3 Morphology and elemental distribution
maps of ZWO/BOC-3
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Fig. 4 XPS survey spectra of BiOCl, ZnWO, and ZWO/BOC-3
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0.1 VL AT RIHEEAR ) BIOCL Il ZoWO, (8 Ec 535128 —0. 42 Fil—0. 32 V(vs. NHE,pH = 7). 44
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Fig. 5 UV-vis DRS spectra, Tauc plots and M-S curves of samples
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Fig. 6 Photocurrent curves of

as-prepared samples
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x1 ARKBEMET ZWO/BOC-3 HITEBE L
Tab. 1 Comparison of performances of ZWO/BOC-3 prepared under different water bath conditions

A 7 IKIBREE /C K /h TCH K38/ % SN 2K A/ min !
ZWO/BOC-3-60°C 60 2 75.74 19. 5910 *
ZWO/BOC-3-70°C 70 2 78.67 21.19X10°
ZWO/BOC-3-80°C 80 2 83. 65 25.79X10°
ZWO/BOC-3-90°C 90 2 76. 92 19.50%10 3
ZWO/BOC-3-1h 80 1 74. 82 19.02X10*
ZWO/BOC-3-2h 80 2 83. 65 25.79X10 3
ZWO/BOC-3-3h 80 3 79. 37 22.73X107°
ZWO/BOC-3-4h 80 4 73.23 17. 8610 *
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Fig. 8 Influence of different trapping agents on the photocatalytic performances of

ZWO/BOC-3 and corresponding degradation ratio of TCH
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