Ceramic Adsorption Filter for Pretreatment of SWRO (Sea Water Reverse Osmosis) Desalination System
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Seawater desalination plants that utilize reverse osmosis membranes are prone to
membrane fouling. To solve this problem, the authors have been developing a ceramics
filter that selectively removes fouling matter (foulants). First, the authors selected a model
foulant material based on analysis of the seawater. Then, the adsorption performance of the
model foulant on various ceramic surfaces was evaluated to determine the adsorbent
material. In addition, the authors confirmed that the ceramics adsorption filter coated with
the determined adsorbent removed molecules smaller than the size of physically passing

through. The effective microstructure for adsorption was also discussed.
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Table 1 Monosaccharides, extracted from seawater *

Monosaccharide Concentration (ug/L)
Mannose 722
Xylose 304
Glucose 203
Galactose 41.6
Fucose 22
Ramnose 15
Ribose n.d.
Glucuronic acid n.d.
Galacturonic acid n.d.
Glucosamine 11.4
Galactosamine 6.35
Sum 1,325

* Pacific coast of Japan
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Fig.5 Comparison of adsorption performance
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Fig.6 Removal rates of polysaccharides in various molecular weight
(polysaccharides: mannan, sodium alginate)
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Fig.7 Removal rates of polystyrene particles through the CAF
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Al,0; coated Al,O4
Original | Modified A | Modified B |substrate
Porosity % 34 54 41 36
Median pore diameter | um 7.6 23.5 2.8 3.3
Total pore area m?/g| 2.7 1.9 50.5 0.4
BET surface area m?/g| 66.5 2.7 50.3 0.5
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Fig. 8 Removal rate of mannan vs. (a) BET surface area and (b) total
pore area
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