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Performance Evaluation and Membrane Fouling Characteristics of
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Abstract: The first-stage UF membrane process has operated for seven years in Dongying Nanjiao
Waterworks. In order to study the fouling characteristics and contaminant composition of the long-term ul-
trafiltration membrane, a comparison was made between the old UF membrane and the new one. The
transmembrane pressure (TMP) difference, flux change, running cost, the organic and inorganic com-
pounds on these membranes were analyzed. The results showed that the old membrane had the problems
of the membrane flux decreasing gradually and larger growth rate of TMP, and it was more economical to
replace the ultrafiltration membrane. Humic acids, proteins, tryptophan and low molecular weight organic
matter were the main pollutants causing membrane fouling. CaCO,, Al and Si in the old membrane was
obviously higher than that of the new membrane. Chemical cleaning could only remove 62% of CaCO,,

28% of Al and 37% of Si on the old membrane. After cleaning, the number of membrane pores in-
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creased and the amount of pollutant particles decreased significantly. However, some of the particles re-

mained in the membrane pores, which was the important reason leading to irreversible fouling of the old

membrane.
Key words: drinking water treatment;

versible fouling; pollutant characteristics
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Fig. 1 Schematic diagram of UF device
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Fig.2 Change of membrane flux before and after cleaning
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Fig.3 Variation characteristics of TMP of membrane
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Tab.1 Operation parameters of ultrafiltration membrane
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Tab.2 Operation cost estimation  JG * m~
o H ELAE | BSHE | BTHE
LG 0.007 0.02 0.023
SBeIK B 0.002 0.0027 | 0.0033
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Tab.4 Content of elements inside membrane %
M H CaCoO, Si0, KCL Al, 0, HA

66.77 | 0.19 | 1.82
EVERTION 64.13 | 2.43 | 32.58 | 0.39 | 0.47
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Fig.4 SEM diagram of inner surface of membrane hole
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