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Abstract: Membrane fouling is one of the major problems in the popularization and application of
ultrafiltration membranes. In this study, composite ultrafiltration membranes were prepared by loading
ferrate reaction products on the surface of ultrafiltration membranes to explore their role in fouling control
and pollutant interception performance. Two types of loaded membranes were prepared: ferrate self-
decomposition product loaded membrane (Fe—M) and ferrate—manganese chloride reaction product loaded
membrane (FeMn—M), and they were compared with the original membrane (PES). The results showed
that the former loading basically did not affect the pure water flux, while the latter reduced the flux by
about 20%. During ultrafiltration, Fe=M slightly alleviated the flux decline, with the normalized flux at
the end of ultrafiltration increasing from 0.46 to 0.56, and significantly reduced reversible fouling. In
contrast, FeMn—M had a more significant alleviating effect, with an endpoint normalized flux of 0.66, and
greatly reduced irreversible fouling. The interception rate of humic acid by Fe-M could reach 85.3%,

while FeMn—M further increased the interception rate to 95.1%. Fe—M formed a loose and porous loaded
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layer, and FeMn—M formed a denser loaded layer with small roughness. Both improved hydrophilicities,

reduced the attraction between the membrane and pollutants, which was beneficial to reducing

irreversible fouling and improving the interception rate. In conclusion, both loaded substances can

improve the anti-fouling property and interception effect of the membrane.
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Tab.l1 The loading amount and the concentration

of the corresponding prepared Fe(VI) and Mn(Il)
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Fig.2 Variations of normalized flux during HA filtration
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Tab.2 Contact angles and surface tensions of HA

particles and membranes

PERFAIC) BTy —
TR e | v |y |
i
PES I | 54+2.11 | 36+1.39 | 22+1.23 | 6.86 | 0.39 | 4.69
Fe—-M 51+1.53 | 48+1.05 | 21+2.68 | 6.95 | 0.50 | 4.80
FeMn-M | 49+1.98 | 47+2.17 | 22+2.01 | 7.01 | 0.94 | 4.49
HA 85+2.22 | 49+1.54 | 38+2.68 | 6.37 | 1.11 | 0.82
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Tab.3 Surface energy parameters of HA particles

and membranes mJ-m~
Iﬁ B AGLW AGAB AGEL AGmt
PES JF i =7.47 -42.10 -0.15 -49.72
Fe-M =7.75 -40.30 -0.39 -48.44
FeMn-M -7.99 -39.03 -0.65 -47.67

L5 LIk S R 5 FeMn—M 52 1f] =2 [ () 1%
S 734555, A e i g A0 TR B 15 e )2 U B s

XS K AR A S AN DR FG O o R B8 ()
A, 3055 B W 5 | 7 A A7 Y R 2 5 R i X%
W BRF T BEAS P 33695 4% L 3X 5 FeMn—M B AN AT 3575
YeRH 18N EE R —3. 53 4h, FeMn-M 515444
Z I 5| 7 de /)y EAR R H SCAY G 5 40 B 15 2]
1Y) FeMn—M F £ 20 2 FLBR /DN, PR ik 75 2 0 3 A
TR BRI 58 Rt 2 A K, X5
FeMn—M HA7 5 A4 19 55 58 1% 15 G ) A0 B8 1 BB AH A5
X T Fe-M, H 575 YLy 2 [8] () 5 AR BAE F LG A
KAA L FeMn-M /)y, RS 51/ F /N T J5 BEAH R
FeMn—-M , 3 Ff 47 b (9 W 5| 45 & vk 2 4 v i it
15 NS e AR R . MR AR 515 3 2
[i] P9 5 3% THI B 19 265 % (B 2 S AR/ DN, B R A 7 48k
R B PERESE TSR A BR -

3 %t

© g ug e Oy OB kR B 4
P B SR S ) B A A R R SR T, L
TS R IR L [ A3 1 T B AR AN S TR i
() 4l KGE S, 1T 3k s kR h 5 AU R R N W s
alizK i N FE2) 20% .

@ 75 8 U8 R R 1 1 3R S R R R B A R )
FIE 12 W 1ok 2 ff 38 2t 19 R B, 0 —fhE £ Pl R R Y
0. 46 $27+ 2 0. 56, H Al LA o BEAR AT 3965 4L pH 7,
JT W SR ARC A AT 398 5 L BEL g 5 i £ 48 e kR R 5 3
A N P W e ik — 2 7 figk i f N BRIREE , i R4
SR IE— AL H R 0. 66, I I REARAS AT 38075 YL FiL
T3, WS RERAR P 3975 YL BH g

@ R ER A A P R B R AR TS
YR B R, 7 3 A X TOC ) 25 B R AT ik
85. 3% il = BR R A6 15 S0 S vy 7= ) R B LA
TS Y A RR PR B L T Bk B R X TOC /Y 22
BRF 1L 95. 1%,

@ AR ER A SR W A R SR S TR
BN 22 FL I T 2RU2 i TR SR K 5 S AR TR
AR 5 AR SV 7 ) T MR T A B A2 T L
TR BE AN, O B A SRk Pk . 8 th 4k
P T A 8 5 95 e ) =22 ) A R EL T 5 A R AT
XA F T B ARAS AT 3335 L A4 s T e ) R R
KR ER A A3 i Wy s SRR SO 7 ) B 3 AR
R, T LA TR A 5075 Ye v e T2 75 e R
FARUR
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