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Determination of Optimal Coagulation Condition for Coagulation-UF Water Treatment Process

Chul-Woo Lee - Su-Kyong An - Lim-Seok Kang'

Department of Environmental Engineering, Pukyong National University

ABSTRACT : Applying coagulation process before membrane filtration showed not only reducing membrane fouling, but also improving
the removal of dissolved organic materials that might otherwise not be removed by the membrane alone. Also, slow mixing didn't affect the
reduction of membrane fouling, and rapid mixing using an in-line static mixer was more effective than using backmixer. In addition, only
11 percent of dissolved organic matter in raw water was the primary cause of fouling. Furthermore, the primary foulant of UF membrane
was hydrophobic substance, which can easily be removed by coagulation.
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Table 1. Characteristics of raw water (Nakdong river water)

Item Unit Range
Temp. ) T 13~22
o — S
Turbidity NTU . Before filter: 4~35
After filter: 1.2~1.8
i . T
TOC gL 25~34
VA m'mgl 164~2.1
Aﬁiélﬁlity mg/L as CaCO; 30~45

Table 2. Experimental conditions for four different types of pro-

cesses
Process Conditions
UF alone UF process alone

Rapid mixing + UF Applying UF process after rapid mixing

Slow mixing + UF  Applying UF process after rapid and slow mixing
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Fig. 1. Schematics of in-line static mixer element.
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Table 3. Characteristics of UF membrane used

Items Flat type membrane | Hollow fiber membrane
Material regenerated cellulose polysulfone
Area 4.54x10° m’ 0.016 m’
MWCO 100 kDa 100 kDa
Operation pressure 1.0 bar 1.0 bar
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Fig. 3. Schematics of batch type UF membrane filtration assembly.
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Table 4. Removal of turbidity, DOC and UVys4 under various
pretreatment conditions

Tutbidity | DOC | UVgse

P Ty | (mei) Lcm'l)

Raw water 741 422 281 0.068
UF alone 7.36 0.11(97.4)* |2.46(12.5)] 0.052(23.5)
Rapid mixing+ UF | 6.95 | 0.09(97.8) [2.11(25.0)| 0.034(50.0)

] | 69
Rapid + Slow mixing + UF| 6.95 | 0.09(97.8) [2.10(25.3)[0.033(51.0)
* Removal Efficiency(%)
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Fig. 5. Changes in flux of UF membrane after rapid and slow
mixing condition (MWCO : 100 kDa, dose: 16 mg/L
as alum).
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Fig. 6. Changes in flux of UF membrane after rapid mixing
(in-line static mixing) and slow mixing condition (MWCO:
100 kDa, dose: 16 mg/L as alum).
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Fig. 7. Changes in flux of UF membrane afier rapid (in-line
static mixing or backmixing) and slow mixing condi-
tion (MWCO : 100 kDa, dose: 16 mg/L as alum).

Table 5. Removal of turbidity, DOC and UVjss on pretreat-
ment conditions

Turbidity(NTU) | DOC(mg/L) | UVys(em™)

Raw water 422 2.81 0.068
Backmixer 0.089(98.0)* 2.11(25.0) 0.034(50.0)
In-line mixer 0.087(98.0) 1.68(40.2) 0.031(54.4)

* Removal Efficiency(%)
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Fig. 8. Changes in flux of UF membrane under various coagu-
lant (Rapid mixing + UF, MWCO: 100 KDa).
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Fig. 10. Flux decline for Nakdong river water through sequen-
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Table 6. DOC and UV absorbance from sequential filtration
test of Nakdong river
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1st membrane permeate —! 0.020 ) 1.20
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Fig. 14, Changes in flux of UF membrane after rapid and
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