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Development of electrocoagulation for wastewater
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ABSTRACT

The electrocoagulation has properties that are compact and
easy to handle, it is promising for wastewater treatment

on the small scale. However, since electrocoagulation is
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commonly used in the electrochemical industry, some
optimal conditions should be investigated and evaluated

for application to the treatment of high concentration

wastewater. For the purpose of continuous small-scale
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treatment, the treatment conditions were verified using

digested livestock manure as model wastewater and
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iron electrode. The model wastewater was supplied to
an experimental tank (effective volume was 2 L X 4

tanks) at 4 L/h and operating electrocoagulation with a

constant current of 2 A. The leached iron ion from the
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anode electrode aggregated the suspended solid in model
wastewater. The continuous treatment is feasible without

the accumulation of sediments in the treated water by

withdrawing the aggregated sediments at 1.6 L/h from the

bottom of the tank. In addition, the coagulation effect of this

method was comparable to that of a commercially available

coagulant. These results indicate electrocoagulation can be

an alternative to the coagulant-based sedimentation process.
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Fig. 1 Principle of electrocoagulation with iron electrodes
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Fig. 2 General wastewater treatment process and position of this
study
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Fig. 3 Schematic diagram of experimental equipment for the
continuous electrocoagulation
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Fig. 4 Experimental equipment for the continuous
electrocoagulation
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Table 1 Characteristic of model wastewater

SS TOC T-N T-POs
A& (mg/L) 1,000 700 207 127
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Fig. 5 Electrode configuration (4 iron electrodes)
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Fig. 6 Picture of the iron electrode after 8 hours of
electrocoagulation
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Table 2 Weight loss of electrode after electrocoagulation

ERFMG | EEIRNo. 1 2 3 4 1-4&5%t
1A-4h HARE 0.824) 1.326 1325 0.680 4.155
2A-22h (LR 0.707| 1542 1332 0.855  4.436
2A-4h HO R 1.487| 2587 2565  1.461)  8.099
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Fig. 7 Picture of the iron electrode after 14 hours of
electrocoagulation
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Fig. 8 Variation in the voltage as a function of time during
continuous electrocoagulation
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Fig. 9 Generated foam during continuous electrocoagulation
around the electrodes
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Fig. 10 Discharged sediment and treated water during continuous
electrocoagulation
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Table 3 Characteristics of model wastewater before and after
continuous electrocoagulation

ss TOC T-N T-PO,
Bk (mg/L) 1,000 700 207 127
3Bk (mg/L) 17 16 148 2
AR EE (%) 98 98 29 98
PEH LR (mg/L) 2,370 1,580 280 202
3.4 iREEA & o LR
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Fig. 11 Schematic diagram of comparative experiment with
commercial
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Table 4 Characteristics of model wastewater before and after the
treatment with commercial flocculants

SS TOC T-N T-PO,
Rk (mg/L) 1,000 700 207 127
S03EA (mg/L) 32 42 127 4
SLEKERFEE (%) 97 94 39 97
BEH LR (mg/L) 3,300 2,680 402 299
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