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Removal Characteristics of Organic Matters in Pretreatment and Reverse
Osmosis Membrane Processes for Seawater Desalination
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Abstract : This study investigated removal characteristics of organic matters in pretreatment and reverse osmosis (RO) membrane
processes for seawater desalination. Also, the influence of the changes in characteristics of organic matters on the membrane fouling
was assessed. The pretreatment processes included dual media filtration (DMF), pressurized membrane filtration (MF), and submerged
membrane filtration (SMF). Turbidity, UV absorption at 254 nm, dissolved organic carbon, size exclusion chromatography (SEC),
fluorescence excitation emission matrix (FEEM), and transparent exopolymer particles (TEP) in raw and processed waters were
analyzed. Ions and minerals were not removed by any pretreatment process tested, but were removed over 99% through the RO
membrane process. Hydrophobic organics, which can play major role in organic membrane fouling, were relatively readily removed
compared with hydrophilic ones. Membrane based pretreatment such as MF and SMF exhibited better removals of organics than con-
ventional DMF. As the levels of organics in pretreated water decreased, the silt density index (SDI) decreased. MF treated water
exhibited the lowest SDI value; this is possibly due to the lowest TEP (0.1-0.4 pum) concentrations.
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Table 1. Characteristics of raw water (Average values)

Parameter pH EC TDS  Na* CI DOC

(unit) (mS/om) (mg/) (mg/) (mg/) (mg/) ~ %

Value 82 532 37,971 10,344 18,102 13 0.010
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Fig. 1. Schematic of the seawater desalination plant tested.
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Fig. 2. Variations of turbidity in raw and processed waters,
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