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1.1 Cu 7% MIL-88B-Fe i £ 5111 il %

KR ) BGE H 45 Cu B2 MIL-88B-Fel*,
H5E¥ 4.2 mol 1 FeCl, il CuCl, IRA &)@,
104 1,32 K11 B8 RRAE 259
A 30 mL & A 6 mol ¥ —HERHY N, N-— 1 X
H eI, Z e ¥ IR A W AE 100 “CTF bz 12 he 1+F
T B 2 SR RS B A U8 R L AT
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Fig.1 SEM images of MIL-88B-Fe, . Cu,
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Fig. 2 XRD patterns of MIL-88B-Fe,_, Cu,
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Tab.1 Atomic ratio of MIL-88B-Fe, . Cu,

i AL 711 w(C) /% w(Fe)/% w(Cuw /% w(0)/%
MIL-88B-Fe 63.9 5.36 0 29. 8
MIL-88B-Fep. sCup.2  64.1 5.34 0. 20 29.8
MIL-88B-Fep. sCup.qa  63.1 4.99 0.22 31.3
MIL-88B-Fep 5 Cuo.s  63.6 4.96 0. 25 31.0

-=-MIL-88B-Fe
- MIL-88B-F60_3CUO,2
—A-MIL-88B-FeysCugs

-¥-MIL-88B-FeysCugs
BN

0 02 04 06 08 10

pip,
Ca) G070 B - 58 I 5 T 2k
0.08

~ -=- MIL-88B-Fe
o -~ MIL-88B-FeysCuy,
< 0.06 —A-MIL-88B-FegsCuyq
E -v-MIL-88B-FeysCugs
= 004
S
5 002

0 5 10 15 20 25

D/nm

(b fLAR 5377 i £k

B 3 MIL-88B-Fe, ,Cu, R{E4 %
Fig. 3 Characterization results of MIL-88B-Fe,_,Cu,
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Fig. 4 Degradation of phenol in MIL-88B-Fe,_,Cu,/

H, O, systems
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Fig. 5 Degradation of BPA and p-nitrophenol in
MIL-88B-Fe, s Cu, 4 /H; O, system
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Fig. 7 Reusability test of MIL-88B-Fe, ;Cu,. ,/H,O,

system for degradation of phenol

PR AR TR B < J 1 VA T O AR R AR E
Lo o R IR B AT R e (H R 2 X IR — E e
PR 25 58 S 3 R D S R U R R
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A&t DMPO-« OH {5 55 £ W] o & T1{0A
H, O, fAEM{E S50 B, 68 « OH & MIL-88B-
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Fig. 8 Test for confirming active radical
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L% MIL-88B-Fe 14k DL =i f£ 7€, Il MIL-
88B-Fe, s Cu, , FER M R BH A7 7E FeC D) AFeC 1),
Hrp FeC D PTG b B2k 7%, AT W, Cu 8
Z= ffi MIL-88B-Fe ™ 1y &8 43 Fe (Il ) %% # Ak
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B R Fe CID Y 5 5 nT LA 208 &5 i 1
F B 3
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Fig.9 Fe,, XPS spectra
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MIL-88B-Fe, Ui 1#52% Cu F&IK T o 714 1% FH /7
AR THAAF S H,0, KA P07 1%
. oA T E— RS Cu #9358 2= 0T DA B A 4k 551
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Feo s Cup, FHY Fe (Il o i W B & T MIL-
88B-Fe, MIL-88B-Fe, ; Cu,, 41 #H Z ) Fe(Ill)
WEAFeC)  BLIH Cu B4 AEM T i 71435

8= MIL-88B-Fe s

g ||~ MIL-88B-Fes:Cua. /
’././“

G
S 4 | a—g_gnaa i
< - /
N

0 3 6 9 12 15
Z'"M0*Q
K 10 MIL-88B-Fe X MIL-88B-Fe, ; Cu,. , t &
it A 3
Electrochemical impedance spectroscopy (EIS)

of MIL-88B-Fe and MIL-88B-Fe, sCu,.,

Fig. 10

5
0 .
< N —-
S 5r
=
-10 f — MIL-88B-Fe

i MIL-88B-Feg_6CuU_4

5 1 1
08 06 0.4 0.2 0
E/V

MIL-88B-Fe & MIL-88B-Fe, ¢ Cu, .
By &M T &
Linear sweep voltammetry (LSV) curves

of MIL-88B-Fe and MIL-88B-Fe, ; Cu, ,

3 & i

o PR R o T A R I M R AR E
) Cu #2% MIL-88B-Fe AL A S5 M fit (L 71 . IF:
HA&BB A Cu AT LUAE 3 S ik 7 b i L 1 15
R FeC Il /FeC I ARFR , 1T 52 5 4 1k 50 7Y
TEAL SR

2% SCk -

[1] GOLDSTEIN S, MEYERSTEIN D. Comments on
the mechanism of the ” Fenton-like” reaction [J].

Accounts of Chemical Research, 1999, 32(7).547-



1 B W% Cuth & MIL-88B-Fe 7 1t 5 A A M 4 #LIT 3 4 1 66 #F 7
550. Environmental Science & Technology, 2003, 37(6) :

[2] WIEGAND H L, ORTHS C T, KERPEN K, 1150-1158.
et al. Investigation of the iron-peroxo complex in [6] RUSEVOVA K, KOFERSTEIN R, ROSELL M,
the Fenton reaction: Kkinetic indication, decay et al. LaFeO; and BiFeO; perovskites as
kinetics, and hydroxyl radical yields [J]. nanocatalysts for contaminant degradation in
Environmental Science & Technology, 2017, 51: heterogeneous Fenton-like reactions [ J]. Chemical
14321-14329. Engineering Journal, 2014, 239.:322-331.

[3] WU Honghai, DOU Xiaowen, DENG Dayi, et al. [7] JIAO Long, WANG Yang, JIANG Hailong, et al.
Decolourization of the azo dye Orange G in aqueous Metal-organic frameworks as platforms for catalytic
solution via a heterogeneous Fenton-like reaction applications [ J ]. Advanced Materials, 2018,
catalysed by  goethite  [J]. Environmental 30(37):1703663.

Technology, 2012, 33(14):1545-1552. [8] FARRUSSENG D, AGUADO S. PINEL C. Metal-

[4] HERMANEK M, ZBORIL R, MEDRIK 1, et al. organic frameworks: opportunities for catalysis [J].
Catalytic efficiency of iron C [[[ ) oxides in Angewandte Chemie-International Edition, 2009,
decomposition of hydrogen peroxide: Competition 48(41):7502-7513.

between the surface area and crystallinity of [9] GAO Cong, CHEN Shuo, QUAN Xie, et al.

nanoparticles [J]. Journal of the American Chemical Enhanced Fenton-like catalysis by iron-based metal
Society, 2007, 129(35):10929-10936. organic frameworks for degradation of organic

[5] KWAN W P, VOELKER B M. Rates of hydroxyl pollutants [J]. Journal of Catalysis, 2017, 356.125-
radical generation and organic compound oxidation 132.

in mineral-catalyzed Fenton-like systems [ ] ].

Performance study of Cu doped MIL-88B-Fe in activation
of H,0, for organic pollutants degradation

GAO Cong, QUAN Xie*, CHEN Shuo

( School of Environmental Science and Technology. Dalian University of Technology, Dalian 116024, China )

Abstract: Heterogeneous Fenton-like reaction is an effective method for degrading non-biodegradable
organic pollutants in water. However, the activity of the heterogeneous Fenton-like catalysts is
limited due to the low reduction rate of Fe(Ill) to Fe(Il ). Here, a highly effective heterogeneous
Fenton-like catalyst Cu doped MIL-88B-Fe is prepared by solvothermal method. The effect of the
doping amount of Cu on the catalytic performance of MIL-88B-Fe is studied choosing phenol as a
target pollutant. It is found that doping Cu into MILL-88B-Fe can enhance the catalytic performance of
MIL-88B-Fe. Among the doping catalysts, MIL.-88B-Fe, ;s Cu, , exhibits the highest catalytic activity,
its kinetic constant of phenol degradation is 1. 6 times that of MIL-88B-Fe and is 3 orders of magnitude
higher than those of other heterogeneous Fenton-like catalysts (Fe,Os;, a-FeOOH and FeBiO;). The
XPS and electrochemical characterization results show that doping Cu can enhance the electron
transfer in catalyst, thus facilitate the redox cycle of Fe (Il )/Fe (Il ). As a result, the catalytic
efficiency of MIL-88B-Fe is improved.

Key words: heterogeneous Fenton-like reaction; doping Cu; MIL-88B-Fe; electron transfer; organic

pollutants



