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Abstract — The objectives of this research are to investigate the mechanism of coagulation affecting UF, find out the
effect of metal salt coagulant on membrane fouling. Either rapid mixing + UF or slow mixing + UF process caused
much less flux decline. For PACI coagulant, the rate of flux decline was reduced for both hydrophilic and hydrophobic
membrane than alum due to higher formation of flocs. In addition, the rate of flux decline for the hydrophobic mem-
brane was significantly greater than for the hydrophilic membrane, regardless of pretreatment conditions. In general,
Coagulation pretreatment significantly reduced the fouling of the hydrophilic membrane, but did little decrease the flux
reduction of the hydrophobic membrane. When an Al(III) salt is added to water, monomers, polymers, or solid precip-
itates may form. Different AI(III) coagulants (alum and PACI) show to have different Al species distribution over a rapid
mixing condition. During the rapid mixing period, for alum, formation of dissolved AI(III) (monomer and polymer)
increases, but for PACI, precipitates of AI(OH)s,, increases rapidly. This experimental results pointed out that precipi-
tates of AI(OH)s) rather than dissolved AI(IIT) formation is major factor affecting flux decline for the membrane.
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Table 1. Characteristics of raw water

Item Unit Nakdong river water
Temp. °C 13~22
pH - 7.4~7.8
Turbidity NTU 1.3~1.7
UV, cm’! 0.047~0.055
TOC mg/L 3.75~4.67
SUVA m/mg/L 1.21~1.25
Alkalinity mg/L as CaCO4 45~50
Conductivity pmho/cm 194
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Fig. 1. Schematics of membrane filtration sassembly.

Table 2. Experimental conditions for four different types of processes

Process Conditions
UF alone
Rapid mixing+UF  Applying UF process after rapid mixing (1 min)

Only UF process.

Slow mixing+UF  Applying UF process after rapid (1 min) and slow mixing
(30 min)
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Table 3. Chemical characteristics of Alum and PACI

Conc.(mol/L) Al, Al, Al,
Alum 0.25 92% 3% 5%
PACI (1=2.2) 0.1 15% 83.2% 1.8%

Al,: monmeric Al, Al,: polymeric Al, Al : precipitate Al
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Fig. 2. Changes in flux of UF membrane with Nakdong river water after rapid mixing condition (MWCO: 100 kDa, Dose: 0.05 mM as Al).
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Fig. 3. Changes in flux of UF membrane with Nakdong river water after rapid mixing condition (MWCO: 30 kDa, Dose: 0.05 mM as Al).
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Fig. 4 Flux fraction over permeate volume of the UF membrane as a
function of alum dosage (MWCO: 30kDa, w/o organic).
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Fig. S Flux fraction over permeate volume of the UF membrane as a
function of coagulant type (MWCO: 30 kDa, w/o organic).
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Table 4. Chemical characteristics of AI(III) hydrolysis species after
rapid mixing (Coagulant dose: 0.05 mM as Al)

Dissolved Al Precipitate
Monomeric Al (%) Polymeric Al (%) Al (%)
Alum (w/o organic) 30.6 64.6 4.8
*PACI (w/o organic) 27.8 124 59.8
Alum (with organic) 29.0 65.5 5.5
PACI (with organic) 27.7 62.6 9.7

*1(= OH/Al) = 2.2
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