%41 5 H15H E 4 K HE K Vol. 41 No. 15
2025 4 8 A CHINA WATER & WASTEWATER Aug. 2025

DOI:10. 19853/j. zgjsps. 1000-4602. 2025. 15. 007

K] BIRIR S RYNR A K& = E 5 e

B FEER, AR, THPH, WERF’
(1. RZET A RAKERARNS, KiZ 300381; 2. ThLLkF tREREFR, RiE
300401)

W OE:, BIERFEATAHSIECHER ) ZHR A2 AR SR ETE RN R
B AR TT Je A AT 2R T R0 R B A AR R B R, A, R TR KERIEAT
89 2 B AL | 38 AE AT R R & JA) S A 09 B 75 4 A AT 2RI, 454 SEM L FTIR \XPS #= EDS 4 R 4% & AE
BR AT T RPER T AR Z R A, ZEREA BERFTE IR THA
BR .S HES A MG Fe Mn Al 5 TALH T 5% 09 B 415 4575 e My AR BE LA 6 b 2 35 Bk /K by g >
o 8] 7 > R K W T 6 A LA B e L AL B> ESIN TR o AR, IR TR TR AR R
J2 64 i SR ek, SR ARAC B 2B X

KER: MIE; RBRIH; BFE; mH4RF; SESH

FESES: TUIL XERFRINED: A MEHS: 1000 - 4602(2025)15 - 0047 - 08

Identification and Spatial Distribution Analysis of Membrane Fouling in
Ultrafiltration Systems in a Drinking Water Treatment Plant
XIAO Feng', ZHENG De-duo’, WEI Yue-hua', = WANG Lian-di', TIAN Jia-yu’
(1. Tianjin Waterworks Group Co. Lid., Tianjin 300381, China; 2. School of Civil and
Transportation Engineering , Hebei University of Technology, Tianjin 300401, China)
Abstract: At present, the fouling behavior and mechanism of ultrafiltration (UF) membranes have
been widely studied, but the existing achievements mostly focus on the temporal variation patterns of
foulants and overall fouling characteristics, and the exploration of the spatial distribution features of
foulants on membrane surfaces is obviously insufficient. This study investigated UF membrane modules
operating in actual water treatment plants. By extracting and analyzing foulants from distinct spatial
locations and employing in-situ characterization techniques such as SEM, FTIR, XPS, and EDS, the
three-dimensional spatial distribution characteristics of UF membrane fouling within modules were
comprehensively elucidated. Results indicated that UF membrane fouling primarily arose from composite
contaminants formed by organic substances (e. g., humic acids, polysaccharides) and inorganic
components (e.g., Fe, Mn, Al). The foulants exhibited distinct spatial distribution patterns: a longitudinal
gradient of “inlet section>middle section>outlet section” and a transverse progression of “inner layer>
middle layer>outer layer”. These findings offer technical insights for optimizing membrane cleaning

strategies and establish a theoretical foundation for advanced membrane module design.
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Fig.1 Schematic diagram of feed and permeate flow for

the UF membrane and filament sampling points
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Fig.2 SEM images of membrane foulants
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