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Effect of PVDF Hollow Fiber Ultrafiltration Membranes Modification with
Carbonnanotube on Membrane Fouling Control During Ultrafiltration of Sewage

Effluent
WANG Li-ying, SHI Jie, WANG Kai-lun, GUAN Yu-qi, GUO Jin"
(School of Environmental and Energy Engineering, Beijing University of Technology, Beijing 100124, China)

Abstract ; The modification of hollow fiber ultrafiltration membranes with carbon nanotube (CNTs) on fouling control was investigated.
Considering the antifouling ability of the CNT-modified membranes and the stability of CNTs layer, several factors were analyzed and
evaluated, including the concentration of ethanol-dispersion, the diameter of CNTs, and the loading mass of CNTs. Besides, DOC,
UV, , and fluorescence characteristics of the permeate from the CNT-modified membrane were analyzed. The results revealed that the
optimal modification method included a 50% ( volume fraction) ethanol-dispersion,a 30-50 nm diameter-CNTs, and 3 g-m > CNTs’
loading. Compared with the virgin membrane, the removal rates of DOC and UV,,, by the CNT-modified membrane were increased by
37% and 56% , respectively. Meanwhile, it was proved that the humic-like and protein-like materials were more easily removed by the
CNT-modified membrane.

Key words : ultrafiltration membrane ; sewage effluent; membrane fouling; carbon nanotube; membrane modification
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Table 1 ~ Water qualities of sewage effluent

T H DOC/mg-1~! pH

TN/mg-L ™!

TP/mg-L ! COD/mg-L~! UVzﬂ/cm_l

E 2 14.1~17.5 7.54 ~8.64

18.10 ~25.85

2.00~5.42 30. 60 ~54.00 0.15~0.21

1.1.2 kR
S T PVDF Hvzs 20 2 8 RS 22 W 3 Be
DEIREBE A BR A AL R ERSEL R 2.
F2 WEENEESY

Table 2 Performance parameters of the ultrafiltration membrane

A HL rhgs 47 Yk i
M F 1w L% (PVDF)
FRFRFLAZ/ wm 0.01
BEELT4E A2/ mm 1
BT 4 A%/ mm 1.9
AR R em? 50

113 BRYDKE
ARSI i FH B 9 A 240 ) AE S g R e
ABRTAEA ] A SELE 3.
=3 BAKESH
Table 3  Parameters of CNTs

HME/nm 8 ~15 20 ~30 30 ~50 50 ~80
K/ um 5~30 5~20 5~20 5~20
4/ % >95
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Fig. 1 Schematic diagram of constant flux system
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Fig. 2 Effect of ethanol dispersion concentration

on anti-fouling ability of CNT modified membrane

3 2h CNTs 11 2 BE5Y OR AR 43 500 61 4%
I CNTs J2R BRI, Wl LA Y, 71 305K Bl
F GRS B0 3 v TG K OB BN 0%
H120% I, 51285051 84% 1 91% , L BEAT B
}50% . 70% K1 100% X} () CNTs 38R 5 F
9%. MK 3 & rl FHH, & UE#E EH 100
L-(m®-h) "3 & 150 L-(m’-h) "' W}, & ok 1k i
CNTs fit e B hn—5 LA CNT #4585
B EL/INT 3% . TR B iR 150 L (m?+h) ~'4%
% 200 Le(m®-h) ~"BF, A OB CNTs #5325 24 r
W, A RFE AE 150 Lo (m®-h) 'R R
3 min J& ,CNTs J2HORFE 4 5 B 36 A g kg, R
Bk R e W2 CNTs R4 — 7%, 1
A, AR S el B 45 F R, CNTs 19 20 15 43 BB AR R
S3HUE CNTs #8155 2 (R] JC W B, 76 S il o

150 L-(m*-h) "I, L8R 50% i 45 iy i
JIEE CNTs 512 2 0H (g /D F Hopth i PSS CNTs #1212

B 100 L-(m>h)™! . . . 100
05 F @150 L{m*h)’ -
=T 3200 L(m*h)™!
o 04 F 495
"E‘- =
| =
# 03} ﬁ
QE;[ 90 =
£ 02
z 0
=3
0.1 85
0
0 20 50 70 100
SHE R 0%

3 ZESHRKEX CNTs RHBRE NI
Fig. 3 Effect of ethanol dispersion concentration

on load stability of CNTs layer
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Fig. 4 Effect of CNTs diameter on anti-fouling

abilityof modified membrane
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Fig. 5 Effect of CNTs diameter on stability of CNTs layer
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