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Exploration of Ultrafiltration Membrane Fouling by Humic Acid Based on
Zeta Potential Method

WANG Xu-liang, ZHAO Jing-hong, LI Zong-yu, PAN Xian-hui, HAO Jun

(The Institute of Seawater Desalination and Multipurpose Utilization, SOA < Tianjin > , Tianjin 300192,
China)

Abstract; Based on charge property of membrane surface characterized by Zeta potential method
the effects of adsorption behavior of single humic acid or coexisting with Ca** on Zeta potential of ultrafil-
tration membrane surface and the change of membrane flux were analyzed, which desired to further un-
derstand the interaction between humic acid and membrane, explain the mechanism of ultrafiltration
membrane fouling, and provide a new and effective way to characterize the fouling resistance of ultrafiltra-
tion membrane. The results showed that under the condition of neutral solution, the surface £ of PVDF ul-
trafiltration membrane was less than zero, which indicated that the conductivity was negative. The adsorp-
tion of humic acid resulted in a significant decrease of membrane flux, while the Zeta potential changed
significantly. With the increase of humic acid concentration, Zeta negative potential increased. The addi-
tion of Ca’* accelerated the adsorption of humic acid, and it neutralized the negative charge absorbed by
the membrane surface and impaired the electrostatic repulsion between membrane and humic acid mole-
cules. As a result, the adsorption increased, membrane flux decreased, and membrane fouling was accel-
erated.
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Fig.1  Photo of ultrafiltration membrane test equipment
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Fig.2 Isopotential point curve of PVDF membrane
2.2 [BIEREXIIRRE Zeta FBALAY SN0
M FE R B 435 R 2.5 Fl 10 mg/L B, PVDF
HEIENIZ AT 60 min i PR Hh R AR LR 1,

F1 BEBRESENN
Tab.1 Effects of humic acid on membrane flux
L-m>-h
m H 10 min[20 min|[30 min/40 min|50 min|60 min
0 | 300 | 295 | 290 | 290 | 285 | 280
JEsEfR/ | 2 | 260 | 240 | 220 | 210 | 205 | 200
(mg-L7") 5| 240 | 210 | 190 | 170 | 165 | 160
10 | 200 | 180 | 160 | 150 | 140 | 135

T AT LUt AN () BE A 85 AR R 7™ T3 T
g3 e, A [ P i) T 50 i 7 R Mk L 114 T
MR N [Fl— AR L T , 225 40 min (18
7, B TARE . M TABUNESERR ,60 min
W, TSR EZ 4350 2.5 F1 10 mg/ T i [ 38 53
FIFFET 28.57% 42.86% F151.78% , J& 5t FR 1)k
JEE G M T AR, O T I B PR TV T
A AETE SN LB R 2 F B A TREER AR, TR I
JEE AT BRSBTS 1 AR T BRI , A5 A
JESFER A AH LA FHAROK , 3 B0 BT e B, I

il

K3 N SR A R 1] Zeta HL AR WA, AT
DAt T A TR A e R oA 1 I Tl )y L PR BE L 5
BT Zeta WAL A BB 6 5 IR Uk 32 11 1
TN, B TR BB 227 £ L A JEE AR, 3 BRI R T H
(AR BE A, WG R 75 5 W B 30 JE i, Ly
A B RE AT T AR AIVE T . W03, F AL ]
5 MR S ., e — Bt Al 5 L ALE TRRE  [H]
553 o AR AR, o Zeta BT AR5 GY o 72
TR, T LA Zeta HL ALY AR AR 20 AT RS 4
FERE, Al Zeta HiL (7 RE$2 1L SE A O A1 2., A B
TIRA T IS Wy S ] O A FH B

HA #J¥:

-30¢F 2 mg/L 10 mg/LL. 5 mg/LL. + 0 mg/L
v_——v*./"\v_——v
-40
-50 + D\ﬂ\ﬂ\ﬂ‘ﬂ\u
=
E -60
N
70+
—-80 F
—90 . . . . . :
10 20 30 40 50 60
t/min

3 JEBTEBRNIEIRTE Zeta BEAIEY RSN
Fig.3  Effects of humic acid on Zeta potential of membrane
surface
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Fig.4  Effects of humic acid on membrane flux after
addition of Ca’*
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