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Response Surface Methodology for Optimization of

Denitrification Process in Sewage Plant
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Urumgqi, Xinjiang 830052, China)

Abstract. On the basis of single factor experiment, the denitrification unit of a combined sewage plant in
Xinjiang was optimized by Box-Behnken response surface method. The results showed that the effect on denitrifi-
cation performance from strong to weak was carbon-nitrogen ratio (C/N) , organic load (F/M) and internal re-
flux ratio(R). The optimum working conditions after model optimization were C/N =7.45, R =52.61% , F/M =
0.10 d ™', the verification tests were conducted under these working conditions in the sewage plant, the average
removal rates of NH;-N and TN were 87.23% and 91.20% , respectively. The average values of NH,-N and TN
in effluent were 0.37 mg/L and 6.09 mg/L, respectively, all met class [ A standard. The relative error between
the removal rates and the predicted values of NH,-N and TN were 0.38% and 0.55% , respectively, which were
close to the predicted values of the model.
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Table 1 ~ Design conditions and operation data of water

quality parameter

KK C/N R/% F/M {H TN [ NH; - N
215 i /d! /% LR/ %
1 8.30  50.00 0.08 79.00 78.89
2 7.30  50.00 0.10 87.40 84.91
3 6.30  60.00 0.10 81.50 77.90
4 8.30  50.00 0.12 79.30 78.93
5 6.30  50.00 0.08 78.00 68.67
6 7.30  40.00 0.12 79.00 78.76
7 8.30  60.00 0.10 88.70 85.81
8 6.30  40.00 0.10 75.00 72.87
9 6.30  50.00 0.12 79.00 69.84
10 7.30  40.00 0.08 80.50 82.58
11 7.30  50.00 0.10 91.20 87.69
12 7.30  50.00 0.10 89.00 88.60
13 7.30  60.00 0.12 80. 00 77.81
14 7.30  50.00 0.10 91.00 86.99
15 7.30  50.00 0.10 93.00 83.28
16  7.30  60.00 0.08 78.00 76.00
17 8.30  40.00 0.10 76.00 74.60
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Fig.1 Curved surface diagram of influence of influent factor on NH,-N removal rate
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Fig.2 Curved surface diagram of influence of influent factor on TN removal rate
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