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Abstract: The effluent quality of an industrial water plant in Yiwu City is substandard, and the

reverse osmosis membrane at the water end is clogged frequently. On this basis, the paper proposed a
short-term combined with long-term operation plan to prolong the membrane fouling period. By analyzing
the elemental composition of the membrane-fouling material, it was discovered that the main elements of

organic matter, namely C, O, N, and P, accounted for 35.62%, 32.64%, 27.08%, and 0.76% respectively,
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and the total proportion of these four elements was as high as 96.10%. Therefore, organic matter was the
primary cause of membrane fouling. In the short-term operation plan, the combined process of activated
carbon and biological aerated filter was employed, and the removal efficiency of TOC reached 33.85%. In
the long-term operation plan, the process of pre-ozonation—activated carbon—post-ozonation (post-
precipitation) —activated carbon was incorporated, and the TOC removal efficiency could be further
elevated to approximately 50%. This plan integrated the short-term and long-term operational strategies,
not only fulfilling the requirements of emergency treatment but also attaining the objective of long-term

stable operation, which could offer technical experience for other industrial water plants with similar
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phenomena in actual projects.
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Fig.1 Process flow of industrial water plant in Yiwu
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Tab.1 Water quality of each process section of

industrial water plant and tap water in Yiwu
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Tab.2 Elemental composition of reverse osmosis

membrane scale %

WiH | FUEAS EAREE JRFE
C 29.24 0.99 35.62
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Na 2.97 0.08 1.89
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Fe 0.20 0.06 0.05
Al 0.19 0.03 0.10
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N 25.93 0.80 27.08
Mn 0.01 0.05 0
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Fig.2 Short-term improvement plan
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Fig.3 Long-term improvement plan
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each process section under different adding points
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Fig.4 Three-dimensional fluorescence spectra of raw

water before and after pre-ozonation
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Fig.5 Effect of HRT and ozone dosage on protein removal

in raw water
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