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Abstract; Two combined processes of activated carbon adsorption/lime softening/sand filtration/
ultrafiltration (process 1) and activated carbon adsorption/lime softening/ultrafiltration ( process 2) were
constructed. The softening effect and organic removal efficiency of the two combined processes were
compared, and organic removal characteristics of activated carbon were characterized. Finally, the
CaCOj, retention effect of sand filtration and its influence on membrane fouling control were studied. The
results showed that the two combined processes had good softening effect on nanofiltration concentrate ,
and good removal effects on total hardness, COD,;, , UV, , DOC and various dissolved organic matter
were also obtained. Organic pollutants such as protein-like and humic-like substance in nanofiltration
concentrate could be effectively removed by activated carbon filtration, and ultrafiltration units had good

removal effects on tryptophan-like and tyrosine-like compounds. Sand filtration could effectively retain the
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CaCO; formed in the softening process and slow down the growth rate of the transmembrane pressure. The

two ultrafiltration units had both organic and inorganic fouling. Ultrafiltration unit 2 had more serious

inorganic fouling because of CaCOj; crystallization in the membrane pores, but it had better retention

effect on organic pollutants such as humic-like and tyrosine-like substances. The formation of CaCOj filter

cake layer could enhance the retention effect of the ultrafiltration membrane on 1 — 10 ku molecular

weight dissolved organic matter.
nanofiltration concentrate ;
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Schematic diagram of combined process
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Fig.2  Change of total hardness and total alkalinity in influent
and effluent of two combined processes
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Fig.3 Change of turbidity with time in two combined

processes
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Fig.4 Change of EEM characteristics of influent and effluent in each unit of two combined processes
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unit in two combined processes
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Fig.7 Analysis of membrane fouling characteristics
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