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A Study on Membrane Fouling by Flux and Linear Velocity in
Coagulation/Ultrafiltration Membrane System
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Abstract

A coagulation/ultrafiltration membrane hybrid system was operated to treat river water with capacity of
0.06 m?/d. The impact on membrane fouling by flux and linear velocity was investigated. It is known that
pressure increase is proportional to flux increase. However, pressure increase was much faster than
theoretical value in the pilot plant test. So it was suggested that flux was on important factor in
ultrafiltration of continuous operation.

Membrane fouling was decreased when linear velocity was increased. This phenomenon was found more
obviously without coagulation. With the combination of coagulation and sedimentation, membrane fouling
was not reduced conspicuously. Big particles formed during coagulation and sedimentation were destroyed
by feed and circulation pumping, which resutted in fittle effect on membrane fouling reduction. The degree
of destruction was similar at various linear velocities. In this study, the hollow fiber membrane was used
and the system was operated in pressure type module. In case of the system used in this study,
membrane fouling has been affected lightly by linear velocity variation when coagulation pretreatment was
applied.
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Table 1. Water quality data measured during the study period

Unit March & April, 2002
Turbidity NTU 8.8~14.3(12.1)
TOC mg/L 2.7~4.1(3.4)
UVA254 cm™ 0.057~0.078(0.068)
SUVA LUmg - m 1.8~3.1(2.0)
Alkalinity mg/L (CaCO,) 63~72(68)
NOM (DOC, %) Hydrophobic 30~42(40)
Transphilic 18~30(25)
Hydrophilic 25~40(33)

* () is average value.
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Fig. 1. Schematic diagram of coagulation/UF membrane system.
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Fig. 2. Variation of transmembrane pressure as a function of

operating time at different fluxes.
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& [unit: kPa/hr]
120 - -
E Linear velocity 0.1m/s 1.0m/s
?100 Without coagulation 0.27-0.68(0.49)  0.14-0.22(0.17)
E Alum coagulation (30mg/L) 0.09-0.13(0.11)  0.06-0.07(0.07)
¢ 80
; L r ) *( ) is average value
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Table 4. Particle number at each process

After pumping (Point B or C)
Particle size un After Coag“latz‘;';iﬁ?i)sed'me”ta""" Flux: 100LMH Flux: 250LMH
LV:0.12m/s LV: 0.23m/s
2~7 2,182 2,748 2,784
7~20 2,633 2,865 2,609
20~100 89 23 17
Total 4,904 5,636 5410
* Used pump & tubing: masterflex LS 16
" w3 Azl Pl e 43 Fzel 470
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’ s, ALE, AE $94 (2002) e B e
FARA QY SAH B4, gFEFIFHA 17(D),
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T, 1 <
% Z/be uoh 959 A Uedon, oe Washington DC, USA
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