51 55 10 Ei Evgg %ﬁ h%é TE( Vol. 51, No. 10

2023 4 10 A JOURNAL OF THE CHINESE CERAMIC SOCIETY October, 2023

http://www.gxyb.cbpt.cnki.net DOI: 10.14062/j.is3n.0454-5648.20230272

= &)t Fenton fi4L51] BiOI/MIL-100(Fe) ¥ il # Sz It AE

s, THE, MEL, ZT#
(M FBifh T 522250, IR M 256600)

#  ZE: ot Fenton BiARZAIEA R KA MTFBL —, il @R 5E 1 Fenton fEALFIRET NI T A KK
FLPTGE LV 4 T A A B/ & B A HLE ZE[BiOI/MIL-100(Fe)| & &% Fenton fEALATR, FFRA X SHERATH . FH 7 BH
B ESTE T RABL. B ANE R AN R B OO P P BEEAT SR AE . AT LB TN 6 Fenton FEARVUIRZE KA

BiOI/MIL-100(Fe) & & 655 Wi fE AL 77 LL A AL AR (BiOT) A 45 )& A ML E 2L [MIL-100(Fe) [ 2L A AR AL TG . 24 MIL-100(Fe)ff
TR 5.2% (FTESHON, 2 A HAFI[BIOI/MIL-100(Fe)-21 HA7 fit i AL RE . BiOI 55 MIL-100(Fe) i i) 57 i 45 4 24
EHE AR TR B AER, FSEAERTINE T Fe* /F IHIF, Lt T XEKMH0)MIEIFE SR, MRS T ) Fenton
TERE. A AT B AR B 3G 5 VS DR e 40 R Fenton Jso 2 2 8] [ B [R] R4

K#EiR: EAMEL Rfids; J6 Fenton e
hESHS: X787 THFRERS: A XCEHRS: 0454-5648(2023)10-2673-07 Keuik
R4 H AR AiE) : 2023-08-08

Highly Efficient Photo-Fenton BiOI/MIL-100(Fe) Heterojunction for
Promoted Degradation of Tetracycline

ZHENG Jingjing, WANG Ruihao, HE Yingzi, LI Yaping
(Department of Chemical Engineering and Safety, Binzhou University, Binzhou 256603, Shandong China)

Abstract: Photofenton technology is one of the effective means to treat organic wastewater. Developing photofenton catalysts with a
higher catalytic efficiency is always a hotspot. A BiOI/MIL-100(Fe) nanocomposite with a visible-light response was synthesized by a
facile hydrothermal-co-precipitation method. The as-synthesized BiOI/MIL-100(Fe) nanocomposite was characterized by X-ray
diffraction, scanning electron microscopy, high resolution transmission electron microscopy, UV-vis diffuse reflectance spectroscopy
and N, adsorption-desorption analysis, respectively. The BiOI/MIL-100(Fe) nanocomposite exhibits a better photo-Fenton activity
rather than pure BiOI and MIL-100(Fe) for tetracycline degradation under visible-light irradiation. In particular, the composite
(BiOI/MIL-100(Fe)-2) has the maximum efficiency when a content of MIL-100(Fe) is 5.2% (in mass fraction). The formation of
BiOI/MIL-100(Fe) heterojunctions between BiOI and MIL-100(Fe) is beneficial to the transfer and separation of charge carriers. The
photogenerated electrons accelerate Fe*'/Fe*" cycle and create the reductive reaction of H,0,. The enhanced performance of
BiOI/MIL-100(Fe) nanocomposite is ascribed to a synergic effect for photocatalysis and Fenton reaction.
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(a) SEM image of BiOI

(d) TEM image of BiOI/MIL-100(Fe)-2

(b) SEM image of MIL-100(Fe)

(c) SEM image of BiOI/MIL-100(Fe)-2

(e) HRTEM image of BiOI/MIL-100(Fe)-2

2 BiOI. MIL-100(Fe)#l BiOI/MIL-100(Fe)-2 /] SEM [t /s (BiOI/MIL-100(Fe)-2 ] TEM [ /; BiOI/MIL-100(Fe)-2 ]

HRTEM f& A

Fig. 2 SEM images of BiOI, MIL-100(Fe) and BiOI/MIL-100(Fe)-2; TEM image of BiOI/MIL-100(Fe)-2; HRTEM images of

BiOI/MIL-100(Fe)-2
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Table 1 Porous structure parameters of MIL-100(Fe), BiOI
and the BiOI/MIL-100(Fe) nanocomposites with
different mass ratios

Sample BET/(mZ' gﬁl) Total pore Volume/(cmB-g’l)
MIL-100(Fe) 1370.00 0.69
BiOI 16.16 0.12
BiOI/MIL-100(Fe)-1 43.62 0.14
BiOI/MIL-100(Fe)-2 81.73 0.18
BiOI/MIL-100(Fe)-3 108.33 0.19
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Fig. 3 UV-Vis diffuse reflectance spectra of MIL-100(Fe),
BiOI and BiOI/MIL-100(Fe) composites with different
weight ratios
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Fig. 4 Photo-Fenton degradation of TC using different catalysts
under visible-light irradiation
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Fig. 7 Mechanism for the possible charge separation process
over BiOI/MIL-100(Fe) heterojunction under visible
light irradiation
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