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Optimization of electro-Fenton in the advanced treatment of coal chemical
industry wastewater by response surface methodology

HAN Hongjun, HOU Baolin, JIA Shengyong, WANG Dexin

(School of Municipal and Environmental Engineering, Harbin Institute of Technology, 150090 Harbin, China)

Abstract: To obtain the optimal process parameters, the orthogonal test and response surface methodology
coupled with central composite design were applied in the optimization of electro-Fenton process as advanced
treatment of coal chemical industry wastewater, and a quadratic model was developed to predict the treatment
performance. The results showed that the factors affecting TOC removal in descending order was pH, current
density and Fe®* concentration according to the orthogonal test. The developed quadratic model could predict
the response accurately, and the optimal parameters were determined as pH 4. 13, 1. 56 mmol/L of Fe’* and
14. 74 mA/cm”’ of current density, with the predicted optimal TOC removal efficiency of 61. 58%. The electro-
Fenton could serve as a effective technology for the advanced treatment of coal chemical industry wastewater.
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3 1 3 3(5) 3(2) 54.91
4 2(5.5) 1 2 3 48.73
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7 3(7.0) 1 3 2 38.18
8 3 2 1 3 47.31
9 3 3 2 1 40. 89
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1 -1 -1 -1 3.5 1 10 50. 88
2 1 -1 -1 4.5 1 10 55.22
3 -1 1 -1 3.5 2 10 50. 24
4 1 1 -1 4.5 2 10 52.33
5 -1 -1 1 3.5 1 20 45.59
6 1 -1 1 4.5 1 20 49. 86
7 -1 1 1 3.5 2 20 53.75
8 1 1 1 4.5 2 20 55. 64
9 -1.68 0 0 3.16 1.5 15 50. 10
10 1. 68 0 0 4.84 1.5 15 54.97
11 0 -1.68 0 4 0. 66 15 48. 34
12 0 1. 68 0 4 2.34 15 51.18
13 0 0 -1.68 4 1.5 6.59 53.22
14 0 0 1. 68 4 1.5 23.41 50. 89
15 0 0 0 4 1.5 15 61.39
16 0 0 0 4 1.5 15 61.16
17 0 0 0 4 1.5 15 61.02
18 0 0 0 4 1.5 15 61.62
19 0 0 0 4 1.5 15 62. 00
20 0 0 0 4 1.5 15 60. 85
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