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Effect of Charged Ultrafiltration Membrane on Natural Organic Matter

Removal and Membrane Fouling

HOU Juan SHAO Jia-hui HE Yidiang
(School of Environmental Science and Engineering Shanghai Jiao Tong University Shanghai 200240 China)

Abstract: With the deterioration of water pollution and stringency of water standards ultrafiltration (UF) has become one of the best
alternatives replacing conventional drinking water treatment technologies. However UF is not very effectively to remove natural organic
matter (NOM) due to the comparatively large pore size compared to the size of NOM. Fouling issue is another factor that restricts its
widespread application. The rejection coefficient and flux decline during ultrafiltration of humic acid (HA) and raw water through
neutral unmodified and negatively charge-modified regenerated cellulose (RC) membranes were investigated and the analysis for
membrane resistance was provided. The initial removal rate for HA is 59% and the flux decline is 32% on neutral unmodified RC
membrane with MWCO of 100 x 10°  while the initial removal rate for HA increases to 92% and the flux decline decreases to 25% on
negatively charge-modified RC membrane. Compared to neutral unmodified RC membrane the removal rate for NOM on negatively
charge-modified RC membrane increases 20% and the flux decline decreases 12% . Results indicated that charged UF membrane could
be an effective way for better removal of NOM and reduction of the membrane fouling due to the electrostatic interaction with the
combination effect of membrane pore size.
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Fig.1 Schematic of the ultrafiltration experimental system
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Table 2 Membrane resistance during filtration of Aldrich HA solution and raw water through RC membranes
R, x10°/m-" R /R, Rk, Tw e
m X m pp ! ep /i T
3 N
Aldrich 100 x 10 RC 0.53 0.09 0.28 0.37
100 x 10° 48 h RC 0.72 0.02 0.28 0.30
10 x 10° RC 12.02 0.19 0.02 0.21
10 x 10° 48 h RC 10. 59 0.16 0.03 0.19
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