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Membrane Fouling and Permeation Characteristics
in Nanofiltration and Ultrafiltration of Sewage

Ho-Won Lee*

ABSTRACT

This study is to analyze membrane fouling and permeation characteristics in reclamation and reuse of the
secondary treated sewage using nanofiltration and ultrafiltration. It was possible to apply cake filtration model
to the analysis of the permeation characteristics in nanofiltration. The relative membrane fouling resistance in
nanofiltration was very less than the cake resistance. There was a little increase of permeate flux by hydraulic
cleaning. but chemical cleaning recovered it to 65%-90% of initial pure water flux. As the relative cake
resistances were getting larger, the chemical cleaning effects were getting more effective.
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1. Feed Tank 2. Centrifugal Pump
3. Tree-way valve 4. Prefilter
5. Flow Meter 6. Pressure Gauge

7. Membrane and Module 8. Valve

Fig. 1 Schematic diagram of a membrane
separation system
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Table 1 Characteristics of membrane and module

GEEE 72 4 7143 A3A: AYPsA gom
2, 7Y%y 433 {7188 MFAA(Posung Plant
Co., FCS-201. Korea)ol 9% 3183 MA3g #&4 4
A&, 2 F3E ¥R

FEYY AP 2e4E A9 KA B¢
20L/min® #2222 2F W2 FUSE PEL A
g en. 343 AP AFA(vol%) S N 5
¢ SFAIIL 13AEL FAAD T oA 8
B¢ A AQ O, 2E4E A S s
g AHgEA

v, @3t % aE

4.1. 2 X#&(membrane resistance)

At Ao WE &5 FHHL] wE 23
8] o] & Fig. 2o Yeiden, Fig 2 of vehd
uis} o] JHFAE 48 + Ak

T (pure water) & dB22 @ B2 FLd
€ cake Sl 9% AY, RHA foulingsl A& A,
ReZ 54l 7Hsdte2 4 (2= 4 (13)¢] &tk
2t4 Fig. 29 AHY 718719 (13)9 Aoz
g % A9 1§ AY Rag 78 & Aok

4P
u=—R (13

ol2 %€ F§ US0, CeraFil. GUF ¥ TS40 %o =
#+  9Age Az 12210°m’ 127x10%m?,
6.44x10%m™ 2 638x10°m'=2AM, 2§ YAY e
TS40, US0. GUF R CeraFil 22 ZA &)

Model US0-TSA CeraFil GUF-Lab TS40-TSA
Membrane Ultrafiltration Ultrafiltration Ultrafiltration Nanofiltration
Material Polysulfone Zr0; Polysulfone Aromatic Polyamide
Molecular Cut-Off 50,000 50,000 20,000 300
Module Type Spiral Wound Honey-Comb Hollow Fiber Spiral Wound
Manufacturer TRI-SEP Dong-Seo Indu. | SAMBO GLOBE TRI-SEP
Effective Membrane Area (m°) 0.78 0.2028 03 0.78
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Fig. 2 Pure water fluxes as a function of
transmembrane pressure
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Fig. 3 Variations of total resistances with
operation time
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Fig. 4 Plots of t/V vs. V
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Fig. 5 Variation of cake resistance in
nanofiltration with operation
time
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Fig. 6 Comparisons of resistances in
nanofiltration with operation
time
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Fig. 7 Variation of pure water fluxes by
hydrauric and chemical cleaning
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