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Abstract

Secondary effluent contains particle compounds which are comprised of microorganisms that occurs membrane fouling when

the water is reused. This study evaluates the characteristics of membrane fouling of secondary effluent reuse. Effects of chemical

backwashing are analyzed to reduce membrane fouling by regular chemical backwashing. As the result, major membrane foulants

are verified EPS materials which include protein and polysaccharide that cause biofilm cake layer on the membrane. Also, sodium

hypochlorite is applied to chemical backwashing. The backwashing improves recover rate when injected chemical concentration

is increased and chemical backwashing cycle is amplified. Chemical backwashing cycle affects more than injected chemical

concentration yet idle time does not noticeably influence on reducing membrane fouling.
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Table 1. Characteristics of membrane module

Type Microfiltration
Plate & Frame
Module Type (Submerged, Outside-In)
Pore size O.1pm
_ PTFE
Material (Polytetrafluroethylene)
Effective filtration area per 0.3m/module
module
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Table 2. Characteristics of raw water

Parameters Secondary effluent
Turbidity(NTU) 28~46
SS(mg/L) 6~8
COD¢(mg/L) 5~40

SCODe(mg/L) 0~8
T-N(mg/L) 15~20
T-P(mg/L) 2~35

NOz-N(mg/L) 15~20

NHs-N(mg/L) 0~2
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Fig. 1. Schematic diagram of Lab-scale of submerged
membrane process
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Table 3. Conditions of operation

RUN-1 RUN-2 RUN-3 RUN-4 RUN-5 RUN-6 RUN-7 RUN-8
FluXave.
(L) 50 50 40 40 40 40 40 40
FlUXrapid
Uiy 57 57 45 45 46 46 45 46
backwash pure NaOCl pure NaOCI  NaOCI  NaOCl  NaOCl  NaOC
solution water water
Injected chemical - 600 - 600 300 600 1,200 1,200
concentration  (mL)
injected chemical _ _ _ 300 300 300 300 300
mass (mL)
chemical

backwashing cycle

cycle/1day 1cycle/1day 1cycle/1day 1cycle/1day 2cycle/1day 2cycle/iday 1cycle/1day 1cycle/1day

|dle after chemical 30min 30min 30min

30min

30min 30min 30min 60min

backwashing
Table 4. Parameters of operation
Fluxave. L/m - hr 50 40 40
Fluxrapid L/m* - hr 57 45 46
Operation mode - 9min suction / 1 min idle
chemical backwashing cycle cycle/day 1 1 2
Recovery rate % 0
Permeate rate mL/min 570 450 460
Discharge rate mL/min 63.3 50 51.1
Aeration rate L/min -+ module 30
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Fig. 3. Fraction of Filtration Resistance for fouled membrane
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Fig. 4. FTIR of PTFE membrane (a) Clean membrane, (b)
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Fig. 5. Result of critical flux measuring test of Lab-scale
membrane system
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Fig. 10. Variation of filtration resistance for idle time of 40
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