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Abstract:  An analysis was conducted on the purification efficiency, integrated process
performance, and operating costs of the core process involving ozone-activated carbon coupled with
ultrafiltration membrane for treating the micro-polluted source water from Douhe Reservoir. The core
process of ozone-activated carbon coupled with ultrafiltration membrane technology was suitable for the
treatment of micro-polluted reservoir water. The ultrafiltration membrane effluent exhibited a turbidity of
less than 0.03 NTU, and the permanganate index met the class I limit for surface water quality specified
in the standard. Sodium hypochlorite was employed for periodic maintenance cleaning of the ultrafiltration
membrane, conducted approximately every 16 days, which effectively stabilized the transmembrane

pressure difference within the range of 4 kPa to 12 kPa. This outcome demonstrated that the integrated
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process, featuring a granular activated carbon filter positioned upstream of the ultrafiltration membrane,
operated with high stability. Furthermore, the ultrafiliration membrane effectively retained residual
activated carbon particles, thereby ensuring consistent effluent quality. When the carbon filter was placed
before the ultrafiliration membrane, the activated carbon consumption was rapid and could be replenished
based on changes in its iodine value. The analysis of the operating costs between the present process and
the short-process ultrafiltration membrane process indicated that the unit sodium hypochlorite
consumption was 2.5 mg/L. and 4.9 mg/L, respectively, while the specific energy consumption for water
production was 0.18 kW-h/m* and 0.19 kW -h/m’,

chemical usage and reduced energy consumption, demonstrating superior long-term operational cost-

respectively. The present process exhibited lower
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effectiveness.
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Fig.1 Long-flow process of a waterworks in Tangshan
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Tab.l Raw water quality of Douhe Reservoir at

different stages
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B f g bR
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Fig.2 Variation of TMP after maintenance cleaning of

ultrafiltration membrane
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MK EELLIB AT, R IE E AN BT B K r f 2
S, HME AR R R o K A 2R B I — YR T 1
WUE , 2800 3 2 AR B AT, B4R M ik — e DB A% o
T A B.C.D P A 8 3 P e B BL{EL A 1 005 me/g
43 A 2 685,670,669 . 710 mg/g. DU JRE & L (1) 776
PE 2B — ELTE R AR, BRI Y 33 32 24 2y 25~30 mg/
(g= ), AT REGTEPE R E IR, T B R
AE 1AV R B, KRR 2 47 IS R 1 i R
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SRR AR U T2 Ak L (R B AT T 10 JE R
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4R ERTR R R AN AT R, LR 2 R 40 R
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0. 18 kW «h/m’ ; i It 22 168 i B T 25 7y il 7K ot R 2L
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FR100% , B EE<S B, o R R, ORIE T 7KK
JFIA bR A K 26 2k

@ 7E RIS MR- AL O T2, g
WXF UV, B2 Z2BR 30 31, 46% , 7 ik 1 7K A%
IR HE B TR T v A B G R 0 X o R 1) T A R
IR F) 96. 39% , 8 i A 4 T VT 4k 2 A R 2%
FE 4~12 kPa 2Z [0] o ¢ i b A7 8 7 B 8 g T 2 B
R HILA , 3 05 1 i U 2, 0E 2 8 1 IV 125 I P
25T ]

@ FEREFEM R - T2,
B WRAR Y T 2 h 25~30 mg/ (g F ), B 2 4F
DA Bk A o 28 A e IR R e R AR K
IKIEASTERR - L

@ KT K T T R g R A
JEE T2 PACTH AEARL , IR A FR EMIH A 43 3 R 2. 5.
4.9 mg/L, il K HLFE S Bk 0. 18.,0. 19 kW -h/m®, 1%
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