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Determination of operating factor and characteristics of membrane fouling on hybrid
coagulation pretreatment-UF system in drinking water treatment
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Abstract

t

This study is about efficiency of pretreatment process and operating factor to membrane process at continuous

coagulation/ultrafiltration process in water treatment. The capacity of pilot plant was 0.06 3©/d. The raw water used was from

Nakdong stream which was characteristized by high organic matter and high turbidity. The result of the test was that

coagulation is good process as to high removal rate to organic matter and turbidity but It caused problem to membrane pore

blocking. This paper is to determine the membrane fouling potential under different membrane flux, backwash pressure and

linear velocity. Backwash pressure and flux is important parameter on operation of membrane system. Those are directly

affected on membrane system. When backwash pressure increased from 150 kPa to 200 kPa, the result showed that fouling

(pressure increase rate) changed from 3.69 kPa/h to 0.93 kPa/h and the recovery rate changed from 90.7 % to 82.0 %. Linear

velocity had slightly effect on fouling. Linear velocity increased from 0.2 m/s to 0.5 m/s, the corresponding pressure rate

changed from 0.93 kPa/d to 0.77 kPa/d.
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Table 1. Water quality data measured during the study period

parameter Unit concentration(average)
Turbidity NTU 3.5~15.4(7.8)
Temperature © 1.0~20.2(10.2)
ToC mg/L 3.2~5.4(4.5)
UVA254 em’! 0.054~0.073(0.066)
Alkalinity mg/L (CaCO3) 60~88(71)

AH7IE 1097H vl 69x 7R Bt 20]
10.2C2 A2 R, 5= 8 f7]E e ASd W2
oA QP oI 2ol HHA FETF SIS ¥
= LrERd

2.2. Ultrafiltration membrane
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Table 2. Characteristics of Ultrafiltration Membrane

ltem Units Condition
Pore size m (0.01
Materials = Polysulfone
Operating Pressure kPa (120
Inner diameter mn 1.0
Filter surface area ot 345

Fig. 1. Result of Operating at Run I,
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Table 3. Operating Condition as Coagulation

Process Condition
Coagulant FeCls - 6H20, 30mg/L
. G=2205s (150 rpm)
Rapid ,
o RT © 5 min
Mixing o
G=25s (30rpm)
Slow .
RT @ 15min
Sedimentation 60min
oA 1587 ATt AR 3083} 608, T 2
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=45l Y7ExQtransmembrane pressure) 22 E3
skl Hoff 48982 120kPa= 1%t

Run IIi= 9rofa} 3742] Fa3h -27AARR1 AA|1 A or=lnt
Ut dse A4S B4 02 5lar, AAIA =S 160~200kPa,
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Table 4. Operating Condition for Ultrafiltration Process

ftem Run'| Runll
Date 2002, ct.~Dec. 2003, Jan.~June
Membrane Used (1 year) New
Flux at 25°C, LMH 100 & 80 80
Back wash pressure 150 kPa 200 kPa
Recovery rate - (90%
Liner velocity(cross flow rate) 1 m/s 0.2~0.5m/s

Back wash time 30sec(frequency : 30min)
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