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Abstract: Membrane fouling is one of the bottleneck factors affecting the application of ceramic
membranes, especially organic pollutants represented by humic acid (HA), which can easily cause
membrane fouling. To address the issue of membrane fouling, adding pretreatment is considered an
effective way to improve the membrane treatment efficiency and alleviate membrane fouling. In this study,
eraphene-like loaded copper—iron (CuFe@CP) materials were synthesized for the activation of
peroxymonosulfate (PMS) as a pretreatment measure for ceramic membrane filtration. And the dual roles
of catalytic oxidation for the removal of organics and mitigation of membrane fouling were investigated, as
well as the form of membrane fouling under the individual membrane filtration, PMS, and CuFe@CP/PMS
systems were inferred by fouling model fitting. The results showed that, when the CuFe@CP/PMS system

was used as pretreatment, the HA concentration in the ceramic membrane influent and effluent was
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reduced by 89.0% and 95.6%, respectively. The model fitting analysis showed that the membrane fouling
was dominated by intermediate clogging and filter cake layer contamination, and complete clogging and
standard clogging were effectively mitigated. Compared to the independent ceramic membrane process,
the transmembrane pressure in the membrane filtration process with pretreatment showed an overall
reduction of 2.05 kPa, and the membrane flux recovery rate increased averagely by 44%. After six cycles,

reversible and irreversible pollution was reduced from 11.48% and 36.97% to 6.41% and 6.92%,

respectively. In conclusion, the combination of CuFe@CP/PMS and ceramic membrane can alleviate the

membrane fouling caused by HA.
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Fig.1 Effect of CuFe@CP dosage on HA removal rate
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Fig.2 Effect of PMS dosage on HA removal rate
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T A WP AR /N 5T 358 T RS /N
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78% F195% , I T 2 B i 38 FIR A PMS T 4b 2
[, iX 2 B CuFe@CP/PMS Tl 4b BE AT L 2% fiff i V5 G
PETFH KK
F1 TEBAIE & 7k DOCH UV, MR
Tab.1 Effect of pretreatments on DOC and UV,

concentrations in influent and effluent of membrane

DOC/(mg-L™") UV,,/em™
HH . T
BRIk HEK thoK
HA 8.606 5.734 16.445 4.119
PMS 4.637 2.738 7.754 2.825
CuFe@CP/PMS 2.679 1.867 1.678 0.827
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Fig.7 The proportion of fouling during six cycles
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Tab.2 Membrane fouling model parameters

JFIK PMS CuFe@CP/PMS
VSRR | LG . &S = PEZ .
SEAEESE 130.00(0.999 8| 4.730.999 9| 300.00 [0.999 0
FrdfiE%ZE 110.80(0.160 7| 107.00 |0.007 8| 105.18 [0.073 6
FREE%ZE [10.74/0.999 8| 111.17[0.998 6|  2.75(0.999 9
TEDHZETE 4| -3.85(0.999 2| —41.30 |0.994 2| -36.93 |0.999 5

AR , CuFe@CP/PMS 14 £ 75 K 28075 e
BT 26 80 M e i A0 A BRI R R TR SE 3
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