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Abstract: Importance of pretreatment for seawater desalination is growing rapidly. Proper selection of pretreatment is
critical for the successful, long-term operation in the seawater desalination plant such as seawater reverse osmosis (SWRO).
The purposes of seawater pretreatment are to remove particulate, colloidal materials, organic, inorganic materials, micro-
organisms and their by-products present in the seawater, and thus to improve the performance of seawater desalination
systems. However, pretreatment is most challenging for designing and operating seawater desalination plants because of fluc-
tuations of water qualities, site specifications and wide ranges of target materials present in the seawater to be treated. In
addition, it is also becoming evident increasingly that microscopic algae are a major cause of operational problems, for ex-
ample, membrane fouling which is long-standing problem in SWRO process. Pretreatment strategies prior to the operation of
seawater desalination technologies should be even more complicated by algae blooms and release of their harmful by-prod-
ucts in marine environment. This paper reviews the roles of various pretreatment methods in seawater desalination process.
Benefits and drawbacks are described, which should be taken into account in future studies on selecting pretreatment for
seawater desalination process.
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Table 1. Seawater Quality Characterization for Pretreatment|[3]

Parameter Pretreatment issues and considerations

Levels above 0.1 mg/L are indicative of high potential for fouling
Turbidity (NTU) Spikes above 50 NTU for more than 1 h would require sedimentation or dissolved air
flotation (DAF) treatment prior to filtration

Total organic carbon (mg/L) | If below 0.5 mg/L-biofouling is unlikely. Above 2 mg/L-biofouling is very likely

Source seawater levels consistently below 2 year-around typically indicate that no additional

Silt Density Index (SDID) filtration pretreatment is needed. SDI > 4-pretreatment is necessary

Concentration higher than 20 mg/L may cause accelerated fouling. Analyze for colloidal silica

Silica (mg/L) if concentration > 20 mg/L

Chlorine (mg/L) Concentration higher than 0.01 mg/L would cause RO membrane damage

T < 12°C would cause significant increase in unit enery use. T > 35°C may cause accelerated

Temperature (°C) mineral scaling and biofouling. T > 45°C may cause irreversible RO membrane damage
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Table 2. Application of Membrane Pretreatments

Operation Membrane Pore size Area . Flux
Type Type (um) (mz) Material (LMH) Reference
HF 0.01 - PVDF 47-50 [16]
HF 0.01 - PVDF 50-57 [16]
HF 0.02 30 PA 60 [13]
HF 0.04 - PS 17-68 [17]
Submerged HF 0.05 20 PVDF 60, 100 [17]
SW 0.05 - PES > 136 [17]
HF 0.2 - PP 17 [17]
HF 50-150 kDa 35 PES/PVP 57-86 [18]
HF 100 kDa 52 PVDF 45-60 [19]
HF 0.02 46 PES 59-145 [20]
) HF 0.025 35 PES/PVP 70-100 [20]
Pressurized
SW 100-150 kDa - - 70 [8]
HF 150 kDa 40 PES/PVP 75-95 [20]
HF; Hollow fiber, SW; Spiral wound
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Table 3. Cost Comparison of Membrane Preatreatment with
Conventional Pretreatment[29]

Conventional UF

Overall cost (%) 100 100

Pretreatment cost (%) 17 17

RO cleaning cost (%) 6 4

Construction cost (%) 27 26
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