ChsraiAistata], M162& R25(2001)
Korean J. Sandation. Vol. 16, No. 2, pp1~8(2001)

LEAYFY AVSAAY AT

u oo
gavtetE gehE et

Study of Wastewater Treatment in the Continuous Electro-
Coagulation Plug Flow Reactor after Ozone Treatment

Young Gyu Park
Dept, of Chemical Engineering

Abstract

The water treatment by electrochemical method was performed to increase the yield of
production. Continuous plug flow reactor was operated to treat poultry and domestic
wastewaters. Experimental results were compared with experimental results of the wastewater
treatment by chemical coagulation, they were increased over 1094 in the removal efficiency of
COD and the production rate of sludge was reduced by 3098. Ozone utilized to degrade or
change the organic chemical structures, which removal efficiency increased to 20% in the
electro-coagulation reactor. Economic evaluation was performed to estimate total cost of
electro-coagulation reactor in comparison with that of chemical coagulation method. The total
cost to treat 1000 tor/day of domestic wastewater was reduced by 50%.
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Table 1. Chemical characteristics of wastewater

unit(mg/ ¢ )
wastewater CoD TOC TDS Turbidity Color  NHs~N
Municipal wastewater 62.4 372 2860 167 3z7
Animal wastewater 1248 260 4210 47.21 023 565
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Fig. 1. Schematic diagram of pilot plant (1 : Electro-coagulation reactor, 2: +Al plate, 3: Al plate, 4:
Reactor, 5: Power supply, 6:Flowmeter, 7: Dispenser, 8: Pump, 9: Ozone reactor, 10: Digital
recorder, 11 :Tank 12:Inlet pipe, 13:Sand filter, 14: Chemicals, 15: Compressor, 16: Qzone
generator)
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Table 2. Treatment results of municipal wastewater

unit : (mg/ £ )
Item Raw water Final treatment Treatment efficiency(%)
COD 480 236 50.8
TOC 331 151 544
Turbidity (NTU) 6.0 0.553 9.10
20

MNuvber of Trezstment

Fig. 2. Treatment efficiencies of domestic
wastewater
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Fig. 3. Treatment efficiencies of poultry
wastewater
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Table 3. Treatiment results of amimal wastewater

unit : (mg/ ¢)
Item Raw water Final treattment Treatment efficiency(%)
COD 1071 714 333
TOC 846 68.7 138
Turbidity (NTU) 472 37 92.0

Table 4. Comparison of electro-coagulation and chemical coagulation

Ttem Chemical coagulation method Electro—coagulation Method
BOD S5 BOD 55
treatment treatment treatment treatiment
‘ cone. off conc, off. conc. off cone. off.
Unit mel) | oo [mad | Gn | med | o |meh | G
Raw water 200 - 250 - 200 - 250 -
Coagulation 70 65 356 g5 52 74 119 9
Sedimentation 21 70 285 20 156 70 95 20
Table 5. Comparison of operation cost
treatmment amount : 1,000ton/day
operation cost
requ change of remark
Treatment ired chemicals sludge electricity alunlnmum total
Method plate cost
area
(py) use cost |genera| cost use cost use cost (H0"W/
(g [Q0%/| tion | (10w | (MW | 10/ | 50 10| Y
YWliyn [awn | ovo L ovn | o) Y1y
— No use of
Gravitation | 423.1 - - 5174 | 1986 | 981 | 441.7 - - 3407 gravita-
Chernical tional
coagulation 3316 2126 1142651 9063 | 3444 | 915 | 4118 - 18121 | method
Electro- B B
c lation 2691 626.3 | 2379 | 1,035.7 | 4660.7| 1,000 | 2,000 | 9,040.7
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Fig. 4. Comparisons of treatment of textile
wastewater using ozone in the
electro—coagulation reactor
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Fig. 5. Comparisons of treatment of ozone and
ozone+HeOs using textile wastewater in
the electro-coagulation reactor
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