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Membrane Fouling Control in a Free-End Comb-Like Hollow Fiber Membrane

Bioreactor
SHEN Ju-li> XU You-yi» ZHANG Xin-xin, ZHU Bao-ku
(Department of Polymer Science and Engineering, Zhejiang University, Hangzhou 310027, China)

Abstract: A free-end comb-like hollow fiber membrane bioreactor was applied to treat wastewater. The results clearly showed that membrane
foulings defined as permeate flux decline; was greatly influenced by membrane module configuration. The permeate flux decline was much less
for module b, demonstrating the superiority of module b over module a. Its permeate flux could be maintained in the range of 4.0 to 8.0
L*(m’*h) ™" under the operating conditions that temperature was 22-26°C, the mixed liquor suspended solids (MLSS) concentration was
7 500-10 500 mg/L aeration intensity was 200 L/h, suction time/ suspended time ratio was 9 min/1 min and suction pressure was 0.02 MPa.
As this novel kind of membrane module resulted in high air scouring efficiency, relatively low aeration intensity was needed for the MBR
maintenance. In addition, the permeate flux varied a little when suction time/ suspended time ratio changed from 12 min/1 min to 6 min/1
min. The performances of several different cleaning methods were tested and the results indicated that water cleaning + chemical cleaning +
ethanol soaking had the best cleaning efficiency. SEM images clearly showed that the membrane surface became cleaner and the membrane
holes became more visible after water cleaning + chemical cleaning, compared with water cleaning solely.
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Fig.1 Schematic diagram of the free-end comb-like

hollow fiber membrane bioreactor

FAH i AR o 2 £ Y AL A RS — ity
VA ity T 1) v 2 1 B I DL S B A5 58 T 1
KRR B G b, SR FH A 0] A 2 £ A AR B kAT
B P RE , Al R BEAT — Ik Be i . B A ot H B
Uiy AR AEUTEE A 1) v 23 1 Ak i 2 1) FH 9 20448 Jn LA
—IEE—TE L, B il 2 Fos, ARSI Al
(R ELA 1 E it B ARUIR o 2 £F AL A 2 Al A
P o I G 2340, BR4LPE b EH — i gm i . —
B — MR A B LA S Y
4 em, TR a THEE AR ASIERE AL 8 em.
1.2 SEE

ARSI SR PR 58 A v 22 A A Tl RS b A
RV ARG R " g, HF L8 0.1 ~
0.2 pm. —/NEAT B b3 B ARCR A A R 2 A 1
AR 0.35 m”.
1.3 SEIHTEK

f

T N\ o
%S
hz
£

I

AL b

B2 REAHaFIbHEHRTE

Fig.2 Structures of membrane module a and b
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Table 1 Process parameters of the free-end comb-like

hollow fiber membrane bioreactor
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Fig.4 Permeate flux of the MBR with membrane

module b during the long-term running
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Fig.5 Effect of suction pressure on permeate flux

of the MBR with membrane module b
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Fig.6 Effect of aeration intensity on permeate

flux of the MBR with membrane module b
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Fig.7 Effect of suction time/ suspended time ratio

on permeate flux of the MBR with membrane module b
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Fig.9 Permeate flux recovery after cleaning of

several different cleaning methods
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