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Abstract

A coagulation process for RO (reverse osmosis) membrane pretreatment system was an effective
technology to remove colloidal and particulate matters. However, coagulant residuals from the pretreatment
process may negatively affect RO membrane performance. The bench-scale coagulant exposure study was
performed to investigate the effect of their residual on adsorbed mass which related to the membrane
performance. Coagulant addition in this study ranged from O to Smg/L ferric chioride, alum, and 2mg/L
cationic polymer (poly-di-methyldiallyl ammonium chloride) as coagulant aids. This resuits showed that
adsorbed mass is not significantly increased during shorttime period, however, accumulated mass of
coagulants on the membrane surface is significantly increased during longtime experimental period. The
effect of pH on coagulants adsorption characteristics was significantly differed due to the electrostatic
repulsive interactions between soluble coagulants and membrane surface charge. This data suggest that
the RO membrane performance of drinking water treatment plant could be decreased by adsorption of
residual coagutants when applied for the coagulant pretreatment process.
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Table 1. Advantages and disadvantages of coagulants used in this

study.
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Fig. 1. Solubility of amorphous (a) Fe(OH); and (b) Al(OH),.
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Isoelectric point: pH 5.3

Zeta potential (mV)

pH

Fig. 2. Zeta potential measurements of RO membrane surface
under various pH conditions.
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Table 2. Variations of adsorbed coagulant mass with time. (Initial
Concentration = 5.0 mg/L, pH = 7.0)
(ek2l: mg/L)

Alum

Ferric chloride

Time{min) 2 10cm? 5cm? 10cm?
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0.1
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Fig. 3. EDS analysis for adsorbed mass during coagulant exposure experimentals: (a) Virgin membrane; (b) Exposed membrane.
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Fig. 4. FT-IR spectra of polyamide membranes exposed to ferric
sulfate and alum coagulants.
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Fig. 6. A long-time exposure experimental of coagulants under
various pH conditions: (a) ferric chloride; (b) alum.
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