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Abstract — The objectives of this research were to (1) identify the membrane fouling potential due to different frac-
tions of NOM (2) correlate the physicochemical properties of NOM and membranes with the adsorption of humic sub-
stances on membrane (4) find out the effect of membrane physical and chemical washing according to membrane
material. The static adsorption test and adsorption test showed that hydrophobic organics adsorbed much more quickly
than hydrophilic organics. In case of the effect of membrane properties on the adsorption of organic fractions, the
adsorption rate ratio(a) of hydrophobic membrane (0.016, 0.077) was greater than that of hydrophilic membrane (0.010,
0.033) regardless of the kind of organic fractions. This suggests that the UF membrane fouling were occurred mainly by
internal pore size decreasing due to adsorption of organic into pore surface for hydrophobic membrane, and by sieving
of organics and forming a gel layer on the membrane surface for hydrophilic membrane. In conclusion, the decrease in
the pore volume, which was caused by the organic adsorption into the internal pore, was greater with the hydrophobic
membrane than with the hydrophilic membrane. In case of the effect of membrane properties on permeate flux, the rate
of flux decline for the hydrophobic membrane was significantly greater than that for the hydrophilic membrane.
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Table 1. Characteristics of concentrated NOM

Item Unit Concentrated water 1 Concentrated water 2
Temp. °C 18~20 18~20
pH - 7.2 72
Turbidity NTU 0.5 0.5
TOC mg/L 10 25
Alkalinity mg/L as CaCO4 45~50 45~50
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Fig. 1. Schematics of experimental setup for a batch cell (dead-end
filtration).
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Fig. 2. Adsorption kinetics of hydrophobicand hydrophilic membrane
on NOM fractionated water (MWCQO: 30 kDa).
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Table 2. Estimation of adsorption rate ratios for different organic matter and membrane properties

(X*

Adj. R

sqr

Membrane material

Organic Hydrophilic membrane Hydrophobic membrane Hydrophilic membrane Hydrophobic membrane
Hydrophilic substance 0.010 0.016 0.9873 0.9803
Hydrophobic substance 0.033 0.077 0.9770 0.9823

*ou: Adsorption rate ratio

3l5kast ;454 H|5E 20074 10



C(t/Cle)

ujo] Aol whE vheg) £

0.8 1

0.6

0.4

0.2 4

O/f"t"_’_o

@ Hydrophobic membrane
@ Hydrophilic membrane

T T T T

40 60 80
Operating time (min)

(a) Initial DOC: 25 mg/L

i

=7 503

- S8 Ao

@ Hydrophobic membrane
¥ Hydrophilic membrane

024 ¥y

00 T T T T T T
40 60 80

Operating time (min)

(b) Initial DOC: 10 mg/L

Fig. 3. Adsorption kinetics of hydrophobic and hydrophilic membrane on concentrated raw water (MWCO: 30 kDa).
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Table 3. Influence of treatment conditions on the permeate flux of UF membrane

30 kDa 100 kDa
Hydrophilic Hydrophobic Hydrophilic Hydrophobic

Resistance (m™)

R, 3.18x10"" 6.74x10712 8.27x10%"2 6.38x10"2

R, 6.90x10""2 1.70x10"13 5.94x10%" 1.28x10"13

R, 5.83x107"° 1.16x10"13 1.53x10*12 5.50x10%"
Fouling mechanism Surface fouling Pore fouling Surface fouling Pore fouling
Washing method
Backwashing recovery 96% 29% 79% 49%
chemical washing recovery 99% 37% 84% 53%
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