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Effects of Characteristics of Flocculent Aggregates on Membrane
Fouling in Microfiltration with Coagulation Pretreatment
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Abstract

Coagulation has been investigated for pretreatment of low-pressure membrane systems such as
microfiltration and ultrafiltration. Coagulation pretreatment can reduce foulants (particles and organic
matter) prior to membrane filtration. However, when indine coagulation or submerged type of filtration is
used, flocculent aggregates could act as a foulant depending on concentrations and specific properties of
floc. A natural water and three synthetic waters were used to investigate effects of coaguiation
pretreatment and presence of flocculent aggregates on membrane fouling. Coagulation pretreatment shows
that foulants were effectively removed during coagulation and the formed cake layer on the membrane
surface had less resistances compared to raw natural water. in addition, little difference in membrane
fouling was found by flocculent aggregates from the natural water. Interestingly, however, the resuits by
three synthetic waters indicated that flocculent aggregates could have adverse effects on membrane
fouling in a specific condition.
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Table 1. Characteristics of the natural and the synthetic waters used in this study.

Parameters Natural water Symhetic. watgr with S.ynthet.ic. watgr
tannic acid with alginic acid

Turbidity, NTU 4.4-46.2 75 6.9

Total Organic Carbon (TOC), mg/L 221 494 4.69

Digsolved Organic Carbon (DOC), mg/L 225 4.86 4.15

UV,;, absorbance, cm* 0.036 0.203 0.022

Specific UV absorbance (SUVA), Limg - m 1.60 418 0.53

Alkalinity, mg/L as CaCO, 39-41 40-45 -

pH 7.0 6.9 6.5

Temperature, °C 21 23 23
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Fig. 2. Coagulation pretreatment of a natural water,
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Table 2. Cake resistance and relative specific cake resistance at different coagulation conditions

Relative specifi
R, R, R elal ' pecific
cake resistance
Natural raw water 2.95 x 10'° 9.42 x 10" 12.37 x 10" 1.90 x 10'°
Coagulated water 3,02 x 10%° 3.31 x 10" 6.32 x 10" 439 x 108
Fiocculated water 2.97 x 10" 2.75 % 10'° 5.72x 10" 4.95x 10°
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Fig. 5. Microscopic images of flocs by coagulation of the natural water (a) right after aggregation, (b) after breakage of the flocs.
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Flg. 8. Microscopic images of fiocs by coaguiation.of the synthetic water with kaolin alone (a) right after aggregation, (b) after breakage of
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