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Abstract: The pretreatment process is the key link to improve the pollutants removal efficiency
and control membrane fouling of combined ultrafiltration process, and plays an important role in practical
engineering application. This paper compared the pollutants removal efficiency and membrane fouling
behaviors of two pretreatment processes in a large-scale ultrafiltration water treatment plant during
long-term operation. The conventional process combined with ultrafiltration process and the short process
with carbon sludge reflux combined with ultrafiltration process both showed good organic matter removal

performance. The organic matter in the effluent was mainly DOC with molecular weight (MW) less than 3
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ku, and the effluent quality met the requirement specified in Standards for Drinking Water Quality (GB
5749-2006). Adding powdered activated carbon and setting sand filter unit in the pretreatment process
effectively improved the water quality before membrane filtration, enhanced the stability of water quality,
reduced membrane resistance, alleviated membrane fouling, and reduced the operating load of the
subsequent ultrafiltration unit. The two pretreatment processes effectively removed the aromatic protein,
aromatic protein I[ , DOC with MW less than 1 ku, and the ultrafiltration unit was capable of removing
humic acid, dissolved microbial metabolic protein and DOC with MW greater than 30 ku. DOC with MW
less than 3 ku, aromatic protein and humic acid were the main factors causing membrane pore resistance,

and DOC with MW greater than 100 ku and in the ranges of 3—10 ku, aromatic protein, aromatic protein

% 13 4

II and dissolved microbial metabolic proteins were the main factors causing cake layer resistance.

ultrafiltration;
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Fig.1 Flow chart of two combined ultrafiltration processes
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Fig.2 Pollutants removal effect of two processes
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Fig.3 Change in EEM characteristics of water samples at

different nodes of two processes
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Fig.4 Molecular weight distribution characteristics of
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