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Treatment of Wastewater from Agricultural Industrial Complex by Combination of
Electrochemical and Activated Sludge Process Systems

HongJae Lee*, Dong-Cheol Seo, "JuSik Cho, *Hyun-Geoun Park, *Chun-Sik Lee and Jong-Soo Heo (Division of Applied Life
Sciences, Gyeongsang National University, Jinju 660-701, Korea, "School of Environment and Agricultural Science, Sunchon National
University, Sunchon 540-742, Korea, ?Dept. of Environmental Engineering, Chinju National University, Jinju 660-758, Korea)

Abstract : The effects of HRT and effluent time on removals of pollutants in the electrochemical pilot were investigated. COD
removal after 8 hour electrochemical reaction time in HRT 30 and 60 minutes were higher than that of 15 minute HRT. Turbidity
removal was 90% or greater regardless of conditions during effluent time. Removals of T-N and T-P during effluent time in HRT 30
and 60 minutes were 71~74% and 85~98%, respectively. To evaluate the combination of activated sludge process and continuous
electrochemical as pretreatment, the removal efficiencies of pollutants was investigated. In two treatment processes of a single activated
sludge system and a electrolysis pilot plus activated sludge systems, SVI and MLSS during effluent time were kept with 82~112 and
1,230~1,750 mg/L, respectively. COD removal was approximately 90% at early effluent time for both treatment systems, but COD
removal in a single activated sludge was slightly decreased as effluent time went by, compared with the single activated sludge COD
removal was slightly increased in the early stage of the electrolysis plus activated sludge system. Turbidity removal during effluent time
was higher than 95% for both treatment systems. T-N removals during effluent time in a single activated sludge system and a
electrolysis pilot plus activated sludge systems were 62~74% and 72~86%, respectively. T-P removal in a electrolysis pilot plus
activated sludge systems was increased by 9% at early effluent time and 15% afier 72 hours of effluent time in compared with a single

activated sludge system.
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Table 1. Characteristic of wastewater from agricultural in-

dustrial complex
Temperature EC  COD Turbidity ™ TP
© P s ) N

Max. 26 68 24 562 966 9 A
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Av. 25 68 16 402 632 78 13
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Fig. 1. Schematic diagram of electrolysis pilot plus activated
sludge system.
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Fig. 2. COD removal according to the effluent time and HRT
in the electrolysis pilot. The experiment was conduct-
ed under the conditions of 1 ca of distance between
two eléctrodes and 20 voltage, and 500 mg/L of NaCl
concentration.
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Fig. 3. Turbidity removal according to the effluent time and
HRT in the electrolysis pilot. The experiment was
conducted under the conditions of 1 cm of distance
between two electrodes and 20 voltage, and 500 mg/L
of NaCl concentration.
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Fig. 4. T-N removal according to the effluent time and HRT
in the electrolysis pilot. The experiment was conduct-
ed under the conditions of 1 cm of distance between
two electrodes and 20 voltage, and 500 mg/L of NaCl
concentration.
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Fig, 5. T-P removal according to the effluent time amd HRT
in the electrolysis pilot. The experiment was conduct-
ed under the conditions of 1 cm of distamge:between
two electrodes and 20 voltage, and 500 mg/L of NaCl
concentration.
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Table 2. Variations of SVI and MLSS according to the effluent time in the electrolysis plus activated sludge process systems’

-

Effluent time (hrs)
1 4 8 12 2% 48 7
sV
Activated sludge process 1122 100.2 22 86.9 100.6 1391 888
Electrolysis plus activated sludge 4, 117 828 89.4 984 1012 1031
systems
MLSS (mg/L)
Activated sludge process 1,720 1,840 1,735 1,495 1490 1,750 1,575
Electrolysis plus activated sludge ; oo, 1,680 1,570 1,20 1625 1,580 1,745

systems

* The electrolysis experiment was conducted under the conditions of 1 cm of distance between two electrodes and 20 voltage, and

500 mg/L of NaCl concentration.
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Fig. 6. COD removal according to the effluent time in the

electrolysis plus activated sludge process systems. The

electrolysis experiment was conducted under the

conditions of 1 ¢m of distance between two electrod-

es and 20 voltage, and 500 mg/L of NaCl concentra-

tion.
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Fig. 7. Turbidity removal according to the effluent time in
the electrolysis plus activated sludge process systems.
The electrolysis experiment was conducted under the
conditions of 1 ¢cm of distance between two electrod-
es and 20 voltage, and 500 mg/L of NaCl concentra-

tion.
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Fig. 8. T-N removal according to the effluent time in the
electrolysis plus activated sludge process systems.
The electrolysis experiment was conducted under the
conditions of 1 cm of distance between two electrod-
es and 20 voltage, and 500 mg/L of NaCl concentra-

tion.
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Fig. 9. T-P removal according to the effluent time in the
electrolysis plus activated sludge process sysbewns. The
electrolysis experiment was conducted wmder the
conditions of 1 ¢m of distance between twa electrod-
es and 20 voltage, and 500 mg/L of NaCl. concentra-
tion.
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Table 3. Variations of NH¢-N and NOx>N according to the effluent time in the electrolysis plus activated sludge process systems®

Effluent time (hrs)

Initial conc.
(mg/L) 1 4 8 12 24 48 - n
NHN (mg/L)
. B4 203 157 90 68 109 129
Activated sludge process 181 (129) 2 70 @99 @75 (7 (15
Electrolysis plus activated sludge (100°) 49 39 33 44 53 117 8.19
systems @4 @0 (185 (@47 (970 (650 (@52
NOsN (mg/L)
Activated slud 47 37 24 35 08 05 12
clivaed siudge process 27 (160) 27 @01 (117 (82 (188 (424
Electrolysis plus activated sludge (100°) 64 474 5.25 497 39 23 21
systems @) (19 (7))  (183) (13 @1 ()

* Index (%)

® The electrolysis experiment was conducted under the conditions of 1 cm of distance between two electrodes and 20 voltage, and

500 mg/L of NaCl concentration.
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