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Abstract The aim of this study was to confirm the feasibility of the electro-coagulation process as a pre-treatment
for the membrane separation of anaerobic digestion effluents to minimize membrane fouling. The reduction of
membrane fouling was evaluated according to the number of electrodes (immersed surface area of electrodes), current
density and contact time. In the case of the small surface area of electrodes, the increased electric field strength
resulted in a soluble COD increase due to the destruction of the microbial flocs and/or cells, whereas large changes
in the soluble COD were not observed in the case of the high surface area of electrodes. On the other hand, the T-P
concentration decreased as a result of the precipitation of aluminum ions and phosphates. The membrane permeation
flux increased and the fouling resistance (Rc+Rf) decreased with increasing electric current density. Although the
particle size of the anaerobic digestion effluent increased slightly, it was not related directly to the reduced fouling
phenomena. The main mechanism for the enhanced flux was attributed to the inorganic particulate produced during
electrocoagulation, such as AIPOs, which acted as a dynamic membrane deposited on the membrane surface.

Key Words : Anaerobic digestion effluents, Dynamic membrane, Electro-coagulation, Membrane fouling
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[Fig. 1] A schematic of electro-coagulation apparatus
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[Table 2] Operating condition of electro-coagulation

experiment
Parameter Unit Value

Working volume mL 500

Material of electodes - Aluminum (30em?)

No. of electrode ea 2 (Anode 1, Cathode 1)

Connection type - Monopolar

Current density A/m’ | 50, 100, 200

Contact time min 30

Temperature T 35%3

2.2.2 O{atedEER|

et o3} AE 3a] Al (stirred batch cell,
8200, Amicon, USA)S o]-&3F3itt o] it4] Hof3
(dead-end filtration) 4 o] &g+ A = 7hekgh 3
2 o of3t AE s 5 ol Aot e F3

F34> (permeate)E AL (Satorious LP220s

Gennany)oﬂ o5l AAIZE AE S48+ auto-reading
program< 7t HFEE o] 835t & (fhx)& =
By,

394 able] B EE Fig 20 tehigick. 3%
2 ojapdel Fedel] b= wREAReE (TMP,

trans—membrane pressure)< A2 A Q] FH S o] &

slo] 3bar® FAste] ARG TE wHHEEE 300rpm,
A7) $3L 180 mLE RE 9t o]} Ago] s 4
|5t o] 7} o] PAN-R) Pgule  PYDF
(polyvinyledenedifluoride) A&¢] & Alg38lom,
o= £ A9 7|24l PES (polyethersulfone) <}

PVDF Fol4] PVDF ©¢] of3} #&o] 242 715 8l

g & AASG oyure BEEAEF (MWCO,
molecular weight cut off)= 150,000 Dao]™, -Fr2=H 4

2 302cme] Atk 2 o] L2 9l ko] Al91S Table
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[Fig. 2] A schematic of stirred batch cell; 1) nitrogen
cylinder, 2) regulator, 3) filtration cell, 4)
magnetic stirrer, 5) electronic balance, 6)
Personnel computer

[Table 3] Operating condition of filtration experiment

Parameter Unit Value

Volume of sample mL 180

Pressure bar 2

Stirring speed pm (g) 300 (3)

MWCO of membrane Da 150,000

Membrane material - PVDF

o3t A A7$AE AT AR B 7S
5 2= 2d e AAA da vz okl
ol A7ISA Mspehe &% Y #1718 A
T stz AdEo] dA71Se ik B¢ W
Seg JE Brgste] ol ds X1kl

A2 BTl SHE odstel S4E HxeF
HEE 2 (JiwE ol&stel Bl 2 A RS A
atar @ridastels A7 ¥ ARE ofdehs
M FAEYL (D& SAsL o] o838 &
AZRIE AT ol SFE oldsto] we%
floll B AolA & AAR F vl SHTE A ©f
g oo HATEFAEHE (S ©l8sto]
el W edell o gk A% (R)E A sksith

2t} At R, Ry, Reg ©l-8-8ke] Adols} A% &
WA, R, = R, + R+ R;ol 275} 125 mwlel
Aol o AF (R)E AT 015 T8l WA
Zle] - 5, A71e e el whE Hed Hes
7kt

2.3 2MUH

A 5 924 WS Table 49 Yepfiglon &

4668

AgE = Soluble COD, Soluble-TN 18]
Soluble-TPE A &Z GF/C oJ3AZ2 AL o 4E COD,
TN, TP} sdet o= B9t vl AHA AR
+ water bath (EYELA SB-1000)2 ©]&3lo] 222
BH+3CTE A A FAAZ F B8

L

[Table 4] Analysis methods and apparatus

Item Methods and apparatus
pH pH meter (Hach HQ11d)
Conductivity Conductivity meter (Hach HQ14d)
Temperature pH meter (Hach HQ11d)
SS Standard method
VSS Standard method
COD Standard method
T-N Standard method
T-P Standard method
3. Zm o na
3.1 M7|8E A™ ZAnt
311 Al ¥ MIYUE ME pH, 2 H
HIIMEE HE}
—50 A/m2 ---100 A/m2 - 200 A/m2
12.00
10.00
8.00
T 6.00
-
4.00
2.00
0.00
0 10 20 30 40 50 60
Time (min)

[Fig. 3] Variation of pH as a function of current density
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[Fig. 4] Variation of temperature as a function of
current density
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[Fig. 5] Variation of conductivity as a function of
current density
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[Fig. 6] Variation of FSS and VSS as a function of
current density
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[Fig. 7] Variation of SCOD as a function of current
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[Fig. 8] Variation of soluble T-N as a function of
current density
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current density
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[Fig. 10] Variation of SCOD according to contact time
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[Fig. 11] Variation of soluble T-N according to contact
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