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Treatment of Livestock Wastewater by Electrochemical Method

Jong-Soo Heo, Tae-Uk Chung, Hong-Jae Lee, Song-Bum Baek and Ju-Sik Cho”(Dept. of Agricultural Chemistry, Gyeongsang
National University, Chinju 660-701, Korea ; I)Dept of Agricultural Chemistry, Sunchon National University, Sunchon 540-742,
Korea)

ABSTRACT : To treat livestock wastewater effectively by electrochemical method using a stainless steel electrode or an
aluminum electrode, the effects of voltage, distance of electrodes and PACS(Poly Aluminum Chloride Silicate) dosage on
removals of pollutants in batch experiment for investigation the optimum treatment conditions of livestock wastewater were
investigated. The results were summarized as follows ; '

On the effect of voltage, temperature and pH in electrochemical reactor were increased with increase in voltage but EC
was a reverse in both electrodes. Removals of COD and T-N were increased with increase in voltage in both electrodes.
SS removal was greater than 90% regardless of voltage without doing electrochemical reaction over 15min at 20V or
12min at 30V in both electrodes. T-P removal was over 90% regardless of voltage in both electrodes.

On the effect of distance between two electrodes, removals of COD, T-N and T-P were increased with closeness in
distance between two electrodes, and SS removal was greater than 90% regardless of distance between two electrodes in
both electrodes.

On the effect of PACS dosage, removals of COD, T-N and T-P were increased with increased in PACS dosage up to
200mg/ £ in both electrodes. SS removal was greater than 90% regardless of PACS dosage in both electrodes.
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Table 1. Characteristic of livestock wastewater. S8 &0 g FALUEAEY AElig A 2 Ay
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Table 2. Variation of temperature, pH and EC in livestock

wastewater under different voltage.
SUS electrode Al electrode
Electrolysis time (min)
3 6 9 12 15 3 6 9 12 15
Temperature ()
10 158 155 170 18.0 180 175 185 190 19.0 195
20 175 215 245 270 310 185 220 270 305 360
30 270 315 430 530 620 290 350 49.0 580 76.0
pH
10 712 7.4 716 720 727 715 7.18 7.22 730 7.35
20 7.9 730 726 730 735 730 742 7.80 8.04 821
30 727 738 759 801 824 749 775 8.07 861 890
EC (ms/cm)
10 445 445 442 437 430 438 432 428 424 422
20 439 430 425 418 416 434 427 416 407 403
30 436 424 411 390 371 421 401 397 3.80 353

Voltage
M

The experiment was conducted under the conditions of lem of
distance between two electrodes and 200mg/ £ of PACS dosage
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Fig.1. COD removal on electrolysis time under different voltage.
The experiment was conducted under the conditions of lcm of
distance between two electrodes and 200mg/ £ of PACS dosage.
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Fig.2. SS removal on electrolysis time under different voltage.
The experiment was conducted under the conditions of lcm
of distance between two electrodes and 200mg/ £ of PACS
dosage.
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Fig3. T-N removal on electrolysis time under different
voltage.
The experiment was conducted under the conditions of
Iem of distance between two electrodes and 200mg/ £ of
PACS dosage.

10V =20V «30V

Wxdel AR 2AYE Aoz BUsth By F4
9 EHH AE sAdels Qe WVE 2AaE o)
22 Aoz pus

As
s

rx
U
i

A
% 2 7|9
Table 3014 B }
we CODA 2| &2

# oxelng
A

2l
44

.-

wo rir

AT BABTE
enell A A7 akgA T
1 &FrE A5 %
A5He AMEAE det v Agozs A5 7P7—% 1, 2
2 3emol A AZ|HEAIE 168 F 247 oF 67, 50 R M%E U
U F71A AZFAA 25 A3 71F0] FE4E aglm A
$A17k0] B A4S CODAE ol 7M. olg 2e Az



336 H345- 4Ag o FA - 274

100 ¢

80 |

60

T-P removal (%)
_—
)

[\
<
T

SUS electrode
o 1 1 1 1 J

100

80

60 |

T-P removal (%)

Al electrode
0 1 1 1 1 ]

0 3 6 9 12 15

Electrolysis time (min)

Fig4. T-P removal on electrolysis time under different voltage.
The experiment was conducted under the conditions of lcm
of distance between two electrodes and 200mg/ ¢ of PACS
dosage.
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Table 3. The removal rate of pollutants in livestock wastewater under
different distance between two electrodes.

(unit : mg/ £)
SUS electrode Al electrode
Distance Electrolysis time (min)
(cm) 4
6 9 12 15 3 6 9 1215

COD

1 35.1 398 542 618 714 310 39.0 512 634 6638

2 40.1 45.6 47.1 57.1 603 352 397 42.1 41.6 495

3 422 458 472 524 552 297 348 367 435 437
SS

1 96.8 949 960 885 783 98.0 92.0 960 90.0 83.0

874 98.0 99.0 994 98.7 99.1 935 945 97.0 95.0

3 949 91.7 99.3 98.1 9.4 920 97.0 975 93.8 912
T-N

1 349 449 473 560 59.2 26.6 433 445 462 580

2 39.1 432 374 440 509 308 373 359 450 50.9

3 280 39.8 420 378 385 23.7 280 385 36.7 367
T-P

929 945 91.3 953 893 89.3 933 958 90.1 944

2 86.0 92.0 954 912 82.7 825 91.1 944 944 90.1

3 80.3 88.8 83.1 85.5 86.9 85.4 96.8 92.0 87.7 838

The experiment was conducted under the conditions of 20 voltage

and 200mg £of PACS dosage
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Table 4. The removal rate of pollutants in livestock wastewater on
PACS dosage at I5min after electrolysis.

(unit : mg/ £)

PACS dosage (mg/ £)

Electrolysis
50 100 200 300 400 500
CoD
No - 280 330 370 420 390 400
SuUs 450 530 580 694 716 625 625
Al 470 470 560 716 659 700 €50
SS
No 100 330 300 380 440 400 410

SUS 890 970 950 903 990 950 910
Al 930 980 910 930 960 940 920

T-N
No 00 150 180 180 230 260 210
SUS 367 452 520 604 627 604 604
Al 340 467 S03 615 600 586 560
T-P
No 00 110 180 210 210 160 180
SUS 760 900 904 960 962 900 925
Al 790 937 880 937 992 941 916

The experiment was conducted under the conditions of 20 Voltage
and lcm of distance between two electrodes
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