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Abstract [ Objective] In recent years, with the development of cities and the improvement of drinking water hygiene standards,
several old water treatment plants( WTPs) need to be constructed. Due to the passage of time, these WTPs are surrounded by cities
and have no additional land space. Therefore, the short-flow water technology needs to be used to reconstruct it. [ Methods ]  To
explore the applicability of short-flow water treatment processes to raw water, the pressure ultrafiltration membrane of A, B and C were
selected , the treatment of submerged water and raw water after ultrafiltration membrane was carried out. It mainly examined ultra-filter
membrane flux, continuous filtration time, transmembrane pressure variation, backwashing strength, and removal of water quality
parameters such as permanganate index, ultraviolet absorbance at a wavelength of 254 nm ( UV,s, ), turbidity, and analyzing the

representation and mechanism of ultra-filter membrane pollution. [ Results]  Through pilot research, the short-flow water making
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process using pressure ultrafiltration membrane fully met the reconstruction requirements of these old WTPs, which was suitable for the
water supply mode of N City as hot weather in hilly areas, and was not easy to produce membrane pollution. [ Conclusion ] The
treated raw water can be stable to drinking water hygiene standards, and is better than conventional precipitation-sand filter process, air
water backwashing coupling mode of membrane pollution removal effect is better than single water flushing backwashing mode, water,
air flushing strength removal of membrane pollutants is stronger than the reverse flushing time, after the backwash pump work frequency
start instantaneous reverse wash effect is better than direct frequency reverse washing effect, but long-term working frequency
instantaneous reverse washing to membrane structure will damage, have not reflected during the pilot. The optimal running membrane flux
of the ultrafiltration membrane is 60 I/ (m*+h) , can be added to 80 L/(m’+h) in a short time. In the actual production and operation,
the filtration period can start at 60 min, accumulation of optic membrane contamination, gradually increase the filtration period ( the
maximum filtration period is greater than 90 min) , chemically enhanced backwash( CEB) and cleaning in place( CIP) can be used with
sodium hypochlorite as the main cleaning agent, mass concentration of sodium hypochlorite in CEB can be controlled at 200 mg/L and
the cleaning period is 2 d. The CEB during the pilot test period has fully meet the operation and maintenance requirements of the
ultrafiltration membrane, CIP is therefore not performed. From the test result, CIP can be initially set at 8—12 months.

Keywords pressure ultrafiltration membrane ; short-flow process; transmembrane pressure; membrane flux; membrane fouling
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Tab.1 Raw Water Quality Parameters in the Experiment
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Tab.2 Detection Methods/ Instruments of Main Routine Water
Quality Indices in the Experiment
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Fig. 2 Schematic Diagram of Pressure Ultrafiltration System ( Example of C WTP)
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Fig.3 Water Purification Efficiency of Conventional Water Quality Pressure Type Ultrafiltration by Direct Filtration
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Fig. 4

Variation of Transmembrane Pressure in Pressure Flux Test
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Fig. 6 Analysis of the Membrane Fouling Index in the Pressure-Type Cycle Test Phase
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Fig.7 Changes of Membrane Specific Flux in
the Pressure Cycle Test Phase
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Fig. 8 Variation of Transmembrane Pressure under Different Backwash Intensity
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Fig. 9  Analysis of the Membrane Fouling

Index under Different Backwash Intensities
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Fig. 10  Changes of Transmembrane Pressure at Different Backwash Time
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Fig. 12 Changes of Transmembrane Pressure under Different Gas Scrubbing Time
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Fig. 13 Changes of Transmembrane Pressure between Air Washing/Washing
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