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Fig.1 Flow chart of experimenta investigation
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1000 mg/L, NH3-N=102.6~509 mg/L, pH=6~8 30~58°C.
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Table1l Orthogonal test factors and levels
Factors A, Influent COD (mg/L) B, Influent pH C, Hydraulic retention time HRT (min) D, Volume ratio of Fe/C
Level 1 1100~1300 35-338 55~65 115
Level 2 2200~2400 3.0~32 70~80 1:2
Level 3 2500~2900 2.0~25 85~95 11
2
Table2 Scheme and results of orthogonal tests
No. A B C D Y Effluent COD
) Influent COD (mg/L) InfluentpH  HRT (min)  Ratioof FE/C  Removal ratio of COD (%) (mg/L)
1 1 (1207.3) 1(3.5) 1(55) 1(1:1.5) 30.2 842.7
2 1 (1247.9) 2(3.0) 2 (70) 2(1:2) 319 849.8
3 1 (1143.1) 3(2.0) 3(85) 3(11) 10.0 1028.8
4 2 (2204.3) 1(3.6) 2(75) 3(L11) 315 1509.9
5 2 (2335.8) 2(3.1) 3(80) 1(1:15) 68.0 747.4
6 2 (23385) 3(3.2) 1 (60) 2(1:2) 47.1 1237.1
7 3 (2598.0) 1(3.8) 3(95) 2(12) 24.4 1964.1
8 3 (2800.0) 2(32) 1(65) 3(1:1) 69.0 868.0
9 3 (2844.6) 3(25) 2(80) 1(L15) 50.9 1396.7
721 86.1 146.3 149.1 9
K 146.6 168.9 114.3 1034 2. =3630
1443 108.0 102.4 1105 =
24.0 28.7 48.8 497 B
K/3 48.9 56.3 38.1 345 Y =363.0/9=40.3
48.1 36.0 34.1 36.8
Max(K/3) 48.9 56.3 48.8 49.7
R 745 82.8 439 45.7
Optimum scheme Ay B> C D1
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4.2
2 . A( COD )
B( pH ) D(Fe/C ) C( HRT).
A,B,C,D; COD 2200~2400 mg/L pH 3.0~3.2
55~65 min Fe/lC 1:15 COD 70%.
3.
70% .3 COD
95.3%, 97.6%, 96.7% COD<100 mg/L
3
Table3 Verification of the optimal results of orthogonal tests
Micro-electrolysisinfluent  HRT of micro-  Volume Micro-€electrolysis effluent Effluent Total removal
No. COD H electrolysis ratio of H COD Removal ratioof  COD of SBR ratio of
(mg/L) P influent (min) FeCc P (mgL) COD (%) (mglL) COD (%)
1 1846.0 32 55 1:15 6.1 5102 724 87.3 95.3
2 2204.3 31 65 1:15 58 7326 66.8 51.9 97.6
3 2038.6 3.0 60 1:1.5 6.3 4710 76.9 68.2 96.7
4.3
B, BODs 4.
BOD4/COD( ) 0.28 0.54
48.15% . 1 SBR BODs 40 mg/L.
4
Table4 Effluent of micro-electrolysis on the biodegradability of coking wastewater
No Micro-electrolysis influent (mg/L) Micro-electrolysis effluent (mg/L) Effluent BODs of SBR (mg/L)
) CODy BODs BODs/COD« CODy BODs BODs/CODy
1 1307.3 342.9 0.26 431.49 248.46 0.58 35.6
2 1846.7 586.3 0.32 585.40 315.4 0.54 37.8
3 2418.7 613.4 0.25 1003.76 521.6 0.52 39.5
4.4
5
76.8%, 65.9%, 70.9%.
CN
SBR
. -SBR
99.5% | (GB13456-92)"Y,
5
Table 5 Removad of phenol, cyanide and sulfide by micro-electrolysis+ SBR activated dudge processin coking wastewater
Micro-electrolysis Micro-electrolysis Removal ratio of Biodegradable effluent Total removal ratio
No. influent (mg/L) effluent (mg/L) micro-electrolysis (%) (mg/L) (%)
Phenol Cyanide Sulfide Phenol Cyanide Sulfide Phenol Cyanide Sulfide Phenol Cyanide Sulfide Phenol Cyanide Sulfide
1 57.2 168 975 1531 0.73 2.63 73.2 56.5 73.03 0.07 0.07 0.38 99.9 99.9 96.10
2 6892 233 813 2229 0.67 248 67.7 712 6950 0.16 0.16 034 99.8 99.8 95.82
3 3139 278 1161 316 0.83 3.45 89.9 70.1 7028 0.05 005 041 99.8 99.8 96.47
4 53.20 — — 12.62 — — 76.3 — — 0.28 — — 99.5 — —
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Treatment of Coking Wastewater Using the
Micro-electrolysis-SBR Activated Sludge Process

ZHANG Wen-yi

(School of Chemical & Environmental Eng., Anhui University of Technology, Ma’ anshan, Anhui 243002, China)

Abstract: Tests has been carried out on treating coking wastewater using the micro-electrolysis-SBR activated
sludge process. The results show that the micro-electrolysis technology not only removes COD, phenol, cyanide,
sulfide in the wastewater, but also improves its biodegradability (BODs/COD,) from 0.28 to 0.54. With the
micro-electrolysis technology, the remova rate of COD, phenol, cyanide, sulfide is up to 70%, 77%, 68%, 71%
respectively. By orthogonal test, the best parameters of micro-electrolysis pre-treatment of coking wastewater are:
influent COD~2200~2400 mg/L, influent pH 3.0~3.2, HRT 55~65 min, volume ratio of Fe/C=1:1.5. Using the
micro-electrolysis-SBR bio-treatment technology the effluent water can meet Grade | requirement of the National
Discharge Standard (GB13456-1992) for discharging industrial wastewater.

K ey words: micro-electrolysis technology; coking wastewater; COD; orthogonal test; SBR activated sludge process
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