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Abstract: Organic fouling observed in submerged membrane filtration as a pretreatment for seawater desalination in-
creases energy consumption for membrane operation because of requiring frequent chemical cleaning and membrane
replacement. In membrane pretreatment for seawater facing with algae blooms, membrane fouling was observed in sub-
merged microfiltration using sodium alginate model compound which is one of the main components of extracellular poly-
meric substances. Without aeration, aglinate fouling increased with its concentration while aeration reduced the alginate foul-
ing effectively regardless of its concentration tested. In the absence of aeration, alingate fouling tended to be decreased with
increasing calcium concentration. However, this effectiveness was reduced by increasing sodium chloride concentration. At
high concentration of sodium chloride and calcium similar to the seawater conditions, aeration reduced initial fouling.
However, as time progressed, the effect of increased airflow rate on fouling reduction was not significant, implying that op-
timum airflow rate to control alginate fouling in submerged microfiltration can exist.

Keywords: Seawater desalination, anti-fouling, alginate fouling, aeration, egg-box model
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S gAsta o] A9 o] WEY &

gl A FFES vWAe AoE dHA Uo9,11].
< oA f71E-Y FdagL 5

Byl 71€9 &y 7] 47
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Alginate & 22 WEH<IY A4S 3o 27|71 O
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o &S FTMAIIE Aol AZHAG9]. 27t &
oj o] EAStE A FrstFe] Asgoz A
2 AsteE a7 o2 Qe WHHS EH F3o]
74 4= lU13]. ¢ alginate®] 7% 27} %Fo] 29
BAZL tndds e F o 2Es 7R 9429
Zo] FAE F glgo] RuHUT7]. 1HY o]¢} 2
S ATAFEL 712 WEgdqHE JHo R
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A3l g w=9 CaCl, - HO (DUKSAN Chemical,
9 NaCl (SHOWA, Japan)S 74 FY3td 2

b wHkek F, #8% sodium alginate §4 ol 4]
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Table 1. Experimental Conditions of Test Solutions

Sodium alginate NaCl Ca”
(mg/L) (mM) (mM)
10 - 0
10 - 1
10 - 2
10 - 3
10 20 0
10 20 1
10 20 2
10 20 3
100 530 9

= Azt met #FEAT. B
75 ¢cm’¢l PVDF (Polyvinylidenefluoride) A& 9] &%
A AR (FF37] 0.1 pum, Kolon Industry,
Korea)& AH&3tTH T3A AHoigets fFaFT 5
Ll ¥bg7]el AAAZ & AFPZE F T3
AAEGT ERZEY2E 30 Lim’ - hro 2 14
A& A g STt WEHQ EH
g Ao s % F71EE 3l W] stdel=
F AEC] 1 mmel 27| #E Ao A Z7]81%
1, F7] E71%E 5 LminC & 1AZANA FAG. AL
Ao A ZAE wE AKTMP)S HolE 7|5 A3
S Sot] AACE £, FHE W Ak

ARolNE o @Al

™
2 % T
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Lo
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A W EA " £E5 Y.
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nate 5 %5(10, 50, 100 mg/L)oIA &7] 7] 5o w
2 92d £55 st 1 235 Fig 29 UEH
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Fig. 1. Schematics of experimental set-up of submerged membrane
filtration system.
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Fig. 2. Fouling rate with different SA concentrations (a) without
aeration and (b) with aeration (Air flow rate = 5 L/min).
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Fig. 3. Fouling rate with calcium concentrations and NaCl 0 mM
(a) without aeration and (b) with aeration (air flow rate = 5 L/min).
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Fig. 4. Fouling rate with calcium concentrations and NaCl 20 mM
(a) without aeration and (b) with aeration (air flow rate = 5 L/min).
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Fig. 6. Fouling rate with high SA and NaCl concentrations.
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