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Effect of operating condition of electro-coagulation on the membrane
filtration resistances of activated sludge
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Abstract MBR (Membrane Bio-Reactor) process is known to consume enormous energy to control membrane
fouling. To solve this problem, electro-coagulation technique has been applied to MBR. A series of electro-coagulation
was applied to activated sludge suspension under different current density condition. After the electro-coagulations,
membrane filtration of the activated sludge suspensions was conducted to investigate the effect of electro-coagulation
on the fouling. As current density increased 10 to 40A/m2, the total fouling resistance (Rc+Rf) decreased from 18
to 79%, showing that the electro-coagulation improved the membrane filtration efficiency. Both the organic
concentration in bulk and the particles size distribution were not nearly changed before and after the
electro-coagulation. The enhanced filtration efficiency might be due to the aluminum hydroxide generated from
chemical precipitation, which can be acted as a dynamic membrane preventing a deposition of foulants on membrane
surfaces.
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[Table 1] Compositions of synthetic wastewate

Composition Concentration (mg/L)
Glucose 1,800
peptone 360

Yeast extract 1,200
(NH,)2S04 240
KHPO, 60
MgSO,.7H0 4
MnSO,.4~5H0 15
CaCly.2H,0 144
NaHCO3 1,440

2.2 718 Y

=

A7183 AL oAUz A 1L WH71E o %
ato] 3|24 (batch) FEl= Skt LFvF A=
ko] Azl Sem, FAWA L 375em’ % Sk AFH
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A A-Bl2E (ar-tester) S AME3lod AdEet &

et

718 FFAh AR Q 1242 Table. 29
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Jar-tester

DC supply

[Fig. 1] Schematic of jar-test for the electro- coagulation

[Table 2] Operation condition for electro-coagulation

Parameter Value Unit
Sludge volume 1 L
Current 0~150 mA
Submerged electrode area 375 cm’
Current density 0~40 A/m’
Operation time 1 hour
Stirring speed 100 PM
air blower (0]
Electrode type mono
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[Fig. 2] Schematic of stirred batch filtration cell

[Table 3] Operating condition of the stirred batch cell
filtration test

Parameter Value Unit

Working volume 180 ml

Filtration area 287 cm’

Stirring  speed 100 pm

applied pressure (N, gas) 2 atm

MWCO 30 kDa

2.4 =R

v oq A Adeh Fad BT ALHE g

E37)%3 (particle size distribution, PSD)& =433
o &R S e YEA7] (Sympatec
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1.8~350 um®] 99& 7HIt

25 BERE2 ¥ 3¢d RR22

5 nAEe] FEE MLSS (Mixed liquor suspended
solids) ¥ MLVSS (Mixed liquor volatile suspended
solids) = YeRoH A5 Ag3d-S GF/CE oAzl
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[Fig. 3] Normalized flux variation over filtration time
by current density
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[Table 4] Variation of the resistance value according
to current density applied

Resistance (x10” m™")
Current
Density ReRy
(A/md) Rin Ry Re R (ratio of
decrease)
0 092 0.2 6.02 7.14 6.22 -
10 0.83 0.01 511 59% 512 | (18%)
20 095 0.07 344 446 351 | (44%)
30 0.83 0.07 143 2.33 150 | (76%)
40 0.87 0.08 1.21 2.16 1.29 | (79%)
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[Fig. 4] Comparison of the particle size distribution by
current density

[Table 5] Comparison of the average & median size
by current density

Particle current density (A/m?)
size 0 10 20 30 40

median 109 116 107 100 0
(um)

average 4 3 " 0 o
(um)
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