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Fig. 2 Effects of PAM dosage and raw-water pH on membrane flux variation
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Fig. 3 Effects of PAM dosage and raw-water pH on membrane fouling reversibility




%51 RYEMEAE . BBERIP I M pHX BF-UF T 275 YL 5 1571

22 MBEAESEESEMERMNE

SUREE S HIEA G TS, wWEWRED AR, AT R A 2 A 0 i R SO Ry
TE 5 25 88 U6 L BRI s uE UF 2 B9 25 00, 2k i X S 5k 30 A AE S S YRR B R AR R o ST,
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H A XHEREE pH (38 Frig K.t & 5(b) AT, JRIK pH 78 4~9 7R, gk 22 44k 1 -1
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Fig. 6 Linear relationship between membrane specific flux in terminal and ballasted floc morphological parameters
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Fig. 7 Schematic of membrane fouling during combined
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Fig. 8 Comparison of water purification efficiency at different PAM dosages and raw-water pHs
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Effects of coagulant-aid dosage and solution pH on membrane fouling during
ballasted flocculation and ultrafiltration process
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Abstract During a combined water-purification process of ballasted flocculation (BF) and ultrafiltration (UF),
the effects of polyacrylamide (PAM, as coagulant aid) dosage and raw-water pH on both ultrafiltration
membrane flux decline and fouling reversibility were systematically investigated. Then, the generation
mechanism of membrane fouling was explored according to relevance analysis of ballasted floc morphological
characteristics_and resultant fouling. The results showed that the PAM dosage had a significant effect on
ballasted  floc morphology, membrane filtration efficiency and fouling properties; and especially, negative
influence would occur at PAM dosages both lower and higher than 0.3 mg-L™'. Membrane fouling occurring at
neutral pH of raw water was lighter than that at alkaline pHs, while the heaviest membrane fouling occurred at
allacidic pHwvalues, possibly due to distinct electrostatic interactions between ultrafiltration membrane itself and
cake layer formed on membrane surface. For ballasted flocs with average size larger than 0.75 mm and fractal
dimension lower than 1.35, cake layer formed from these flocs with larger and more loosely-structure failed to
effectively alleviate membrane fouling. From a perspective of optimal operation, it is key for weakening
membrane fouling and producing stable purified-water quality to reduce concentrations of dissolved pollutant
and non-captured micro-sand particle, as well as percentage of non-ballasted floc, in treated water by ballasted
flocculation.

Keywords  ballasted flocculation; ultrafiltration; floc morphology; cationic polyacrylamide;, membrane
fouling
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