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Fig.1 Bi,S; (a) 30%Fe-Bi,S;(b) scanning electron microscopy
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Fig.10 30%Fe-Bi,S; Fenton system active species quenching (a) and mechanism (b)

B0, , 7£-0H 50, My 3L [F/EFH T R F L i
TEREA ROV B, fE A 5 HL0, B 1R
MRS T Fe''/Fe” B A ER. AL 7 b i e A
25N HAES SHE NG R B AR R

Fe-Bi,S;+hv —» h* +e” (1)
Fe** + H,0, — Fe™* + OH™ ++OH (2)
Fe’* +e” — Fe** (3)
H,0,+e” — *OH +OH" (4)
0,+e¢ —+0; (5)

3 &ig

KO0 241 %5 T Fe-BiyS, & A i AL 7. Fe-

Bi,S; & 5 W B L 5 506 S5 1 oy [R] g A AL TS
TP TR A AR E 1. Fe 38205 (Y Bi,S; Ot
IR B R A R R BioS, fEG Ak R e AR
AR B AR T AR T Fe BT RSP IR A% h
A ER L, TERUAK S SRIERTR, Sl T misiy
JCHEAE- IS R/

S k-

(1]

a.Yao Y, Pan Y, Yu Y, er al. Bifunctional catalysts for
heterogeneous Electro-Fenton processes: a review [J].
Environ Chem Lett, 2022, 20(6): 3837—-3859.

b. Li Chao(Z* #), Chen Xiao-fei(:l% €), Yue Xin(f
JiK), et al. Preparation of perovskite LaFe,Cu,,_,O;

heterogeneous fenton catalyst and its degradation of

methylene blue ($5%4k 8" B LaFe,Cu,,.,,O; [EHH IS i ft
P il £ S HG I figk SV H 3R 5 M BE 9T (9. J Mol
Catal (China)(53F#4k), 2021, 35(6): 503-517.

c. Zheng Hui-qin(¥$4:#)1), Fan Yao-ting(B##52). Study

(2]

[3]

[4]

[5]

[6]

(7]

[8]

of photocatalytic hydrogen production performance and
mechanism of ‘open butterfly’ compounds(*“JF Jit 7Y i
A W el S R S HLELR 5. J Mol
Catal (China)(5F1E1L), 2023, 37(4): 331-341.

a. Liang L, Ji L, Ma Z, et al. Application of Photo-
Fenton-membrane technology in wastewater treatment:
areview [J]. Membranes, 2023, 13(4): 369.

b. Zhou Fei(J#] &). Research progress of graphitic
carbon nitride for photocatalytic oxidation of benzyl
alcohol coupled with hydrogen production(f1 25 AH &4k
B TE G A AL A T T S A0 R 5 Tl 40 IR T Y
JB)[I]. J Mol Catal (China)(5r F i 1k), 2023, 37(4):
397-404.

Brillas E. A review on the Photoelectro-Fenton process
as efficient electrochemical advanced oxidation for
wastewater remediation. treatment with UV light,
sunlight, and coupling with conventional and other
photo-assisted advanced technologies[J]. Chemo-
sphere, 2020, 250: 126198.

Ramos M D N, Santana C S, Velloso C C V, et al. A
review on the treatment of textile industry effluents
through Fenton processes[J]. Process Saf Environ,
2021, 155: 366—386.

Li J, You J, Wang Z, et al. Application of a-Fe,0;-
based heterogeneous Photo-Fenton catalyst in wastewa-
ter treatment: A review of recent advances[J]. Environ
Chem Eng, 2022, 10(5): 108329.

Sahu M, Park C. A comprehensive review on bismuth-
sulfide-based compounds[J]. Mater Today Sustain,
2023, 23: 100441.

He R, Xu Di-fa, Cheng Bei, et al. Review on nanoscale
Bi-based photocatalysts [ J]. Nanoscale Horiz,2018,3(5):
464-504.

Ivanets A I. Catalytic degradation of methylene blue on



WRITE A5 BB Zemi b Bt PR A LTS5 Y 25

[9]

[10]

[11]

[12]

[13]

[14]

magnesium ferrite doped with lanthanides[J]. J Water
Chem Techno, 2021, 43: 193—199.

Helal A, Harraz F A, Ismail A A, et al. Controlled
synthesis of bismuth sulfide nanorods by hydrothermal
method and their photocatalytic activity[J]. Mater
Design, 2016, 102: 202-212.

Xu Xiao-rong (F/)V3%), Li Jian-fen (Z5#:75), Xiao Bo
(H %), et al. Preparation and process optimization of
nanometer iron oxide by homogeneous precipitation
method (¥ 2J UL JE 1 il % 91 K A ALk K T2 Ak
1) [J]. Inorg Chem Ind (FGHLEE T k), 2009, 41(6):
14-16.

Zhang L, Hou S, Li P, ef al. Decorating red-light-emis-
sive, N-doped carbon dots on bismuth sulfide to
promote the photocatalytic activity[J]. Colloids
Surfaces A, 2021, 618: 126397.

Ajibade P A, Paca A M. Tris (dithiocarbamato) iron
(IIT) complexes as precursors for iron sulfide nanocrys-
tals and iron sulfide-hydroxyethyl cellulose compos-
ites[J]. J Sulfur Chem, 2019, 40(1): 52—64.

Huang W, Xing C, Wang Y, et al. Facile fabrication
and characterization of two-dimensional bismuth (III)
sulfide nanosheets for high-performance photodetector
applications under ambient conditions[J]. Nanoscale,
2018, 10(5): 2404-2412.

Jaiswal A, Das R, Vivekanand K, et al. Effect of
reduced particle size on themagnetic properties of
chemically synthesized BiFeO; nanocrystals[J]. J Phys
Chem C, 2010, 114(5): 2108-2115.

[15]

[16]

[17]

[18]

[19]

[20]

Zhou W, Li Y, Huang H X, er al. Preparation and
photoelectric properties of holmium-doped bismuth
sulfide film[J]. Mat Sci Semicon Proc, 2022, 143:
106467.

Lee W P C, Kong X Y, Tan L L, et al. Molybdenum
disulfide quantum dots decorated bismuth sulfide as a
superior noble-metal-free photocatalyst for hydrogen
through  harnessing a  broad
spectrum[J]. Appl Catal B-Environ,2018,232: 117-123.
Ma Jin-huan (&4 ##), Wei Zhi-qiang (Z1%} i#), Ding
Mei-jie (T #§7%), et al. Preparation of g-C;N,/FeOCl
nanocomposites and their photoFenton degradation
properties of RhB (g-C;N,/FeOCl 4K E S+ Rl %
Ko HLHE 51 B i RhBIE RE ) ). Acta Mater Compos
Sin (& B4, 2023, 40(10): 5820—-5829.
Onwudiwe D C, Olatunde O C, Nkwe V M, et al. Dual
S-scheme heterojunction g-C;N,/Bi,S;/CuS composite

evolution solar

with enhanced photocatalytic activity for methyl orange
degradation[J]. Inorg Chem Commun, 2023, 155:
11107s.

Liang C, Wang Z S, Mohanty N. Influences of carbon-
ate and chloride ions on persulfate oxidation of
trichloroethylene at 20 “C [J]. Sci Total Environ, 2006,
370(2/3): 271-277.

Yang Yi(# —). Effect mechanism of inorganic anions
on degradation of typical organic pollutants in water by
*OH and SO,” (JEHLBI B 7 XF-OH #1 SO, Ffi K
HAE HLTE Y Yy (%) 52 AL ) [D]. Harbin(Ws 7R i)
Harbin Institute of Technology (WM/RiEE Tl K ), 2015.

Iron-doped Bismuth Sulfide PhotoFenton Degrades Organic

Pollutants

CHEN Shun-tong, WANG Huan , CUI Wen-quan
(College of Chemical Engineering, North China University of Science and Technology, Tangshan 063210, China)

Abstract: Fe-doped Bi,S; composite photocatalyst (Fe-Bi,S;) was prepared by microwave method for the

degradation of pollutants by PhotoFenton method. The structure, morphology, elemental composition and

photoelectrochemical properties of Fe-Bi,S; have been characterized. The results show that Fe-Bi,S; has an

amorphous structure and good photoresponse performance. The photogenerated carrier separation ability of Fe-

Bi,S; is obviously improved. The PhotoFenton degradation efficiency of methylene blue by 30%Fe-Bi,S;

photocatalyst is up to 99% within 30 min. The as-prepared photocatalyst has good stability. Finally, the possible

degradation mechanism of Fe-Bi,S; was proposed.

Key words: bismuth sulfide; iron-doped; PhotoFenton synergy; degradation; pollutant
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