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Microfiltration with indine rapid coagulation for drinking water production was examined. The in-ine rapid

coagulation was conducted using newly developed mixing device instantaneous flash mixer. The flux

decline during membrane filtration was monitored with coagulant dosage varied. Flux decline was minimized
at 1.1mg/L of coagulant dosage, where streaming potential of coagulated water was near zero. The
optimum dosage for the process control was explained by dimensionless distance (x x a) of particle pairs,
obtained from electrophoresis parameter describing electrostatic repulsion relative to Van der Waals energy
between particle pairs in the pre-coagulated water.
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Fig. 1. Representation of the in-line rapid coagulation with microfitration process.
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Fig. 2. Representation of the in-line rapid coagulation with microfiitration process. N
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Table 1. Water quality of feed water for misrofiitration with in-line

rapid pre-coagulation

Contents Water Quality
Turbidity 4-6NTU
Dissolved organic carbon 2.0mgCL
Temperature 5°C
Streaming potential -04

pH 6-8

Table. 10] Vel uie} go] g7l of 4~6NTUO|
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Fig. 3. Investigation of microfiltration membrane resistance with
different concentration of coagulant dosage by the
instantaneous flash mixer.

A FUA%F St A whe FHgo] gadhe
571 GAEA Fo1EA de RAE Avisi, 3F
FAFo] EAste Aoz YAHYT. E AT A
&3 3R xR e 34 FUF Limg/l
o] #3 &AA FUFoIA.

3.2. ST FYUn Eaio 2ER|YRHY

cESS FUAH Aojola FHE EFT
2EUEAES SHA FY B B E U3 E Fg.
49 YRS, &A FY o] 0d W 2EYE
Qe o 04%Toln], $HA FYFo| FHES
5, Ege] 2EUIEEL Sl AL ¢ 7
Sith. &AL FUF] Limg/LY o E3e) &
EZYEdHo] 0o 7H7HE g UEhi%eT, dE
g oo Ratgo] 7P} HAE Fiste FUYFAE
ARt Aot o] AHERE Q A £PES
AR FHAM, E35y 2EY EHo] 0
ol & §IAY FUFo| %o HYo)] 1 H28
A doUxE e A 44 FYFo] ddn
A=t

3.3. Esiel AER|YREPY oDt XY
of A

A S WY EHEHAFAE ]84T SHA Y
F9& A Az & FUdgHd FHNN, £559
ZEYEAETG ATt wE vrel o A 3] Wste
o] #A& 2k

04 r

.l

1 I e ]
0 lo_9_| L1 13 22
02 }
04 ‘

Coagulant dosage (mg/L)

SP(-)

-0.6

Fig. 4. Variation of streaming potential (SP) for the pre-coagulated
water with different coagulant dosage by the instantaneous
flash mixer.
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Fig. 5. Relationship between variation of membrane resistance
(Rt) for filtration time and streaming potential of pre-
coagulated water with 0.0, 0.8, 1.1, 1.3 and 2.2mg/L. of
coagulant dosage.
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Fig. 6. Simulation of electrophoretic interaction between
aggregated particles with coagulants, assuming the same
size and electrophoretic repulsion of the aggregated particle
with coagulant.
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Fig. 7. Relationship between streaming potential and zeta

potential.
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Fig. 8. Simulated relationship between stability and streaming
potential of pre-coagulated water in the in-line rapid
coagulation with microfiltration process.
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