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Abstract; Single factor experiments were used to determine the optimum temperature, pH value
and dissolved oxygen (DO) of a shortcut nitrification biological aerated filter ( BAF) to improve its
operational performance. On this basis, the Box-Behnken central combination design in response surface
methodology was used to carry out the operational parameter optimization test and regression model
analysis. The results showed that the optimum operational conditions of the BAF were as follows:
temperature of 30 °C, pH value of 8.5 and DO of 2.0 mg/L. Based on the response surface
methodology , the obtained optimal operational parameters were as follows: temperature of 28.3 °C, pH
value of 8. 1 and DO of 2. 15 mg/L. Under this condition, the ammonia nitrogen removal rate reached
92.15% , and nitrite nitrogen accumulation rate was 92. 65% . Regression model analysis of response
surface experiments indicated that the model had high significance (P <0.000 1). pH value and DO had

significant influence on ammonia nitrogen removal rate, and the interaction was obvious. In addition, pH
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value, DO and temperature affected the nitrite nitrogen accumulation rate significantly, and the

interaction between pH value and DO, temperature and pH value was obvious.
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Fig. 1 Schematic diagram of BAF device
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Fig.3 Effect of pH value on shortcut nitrification
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Tab. 1 Factors and levels test and response values

g X,/C X, X/ - Y,/ % Y,/ %
G5 (mg- L")

1 25 7.75 1.75 85.0 87.00

2 15 6.50 1.75 60.0 45.00

3 15 7.75 0.50 33.0 26.40

4 25 6.50 3.00 57.0 38.90

5 15 9.00 1.75 67.0 55.50

6 25 7.75 1.75 85.0 87.00

7 25 9.00 3.00 73.7 60. 00

8 35 9.00 1.75 73.6 75.90

9 35 7.75 0.50 37.0 37.00
10 35 6.50 1.75 62.0 49.98
11 35 7.75 3.00 81.0 64.40
12 25 7.75 1.75 85.0 87.00
13 25 9.00 0.50 28.0 30.00
14 15 7.75 3.00 75.0 46.00
15 25 6.50 0.50 25.0 22.90

Y, = —579.679 4 +1.643 25X, +146. 122X, +

52. 394X, + 0. 092X, X, + 0. 04X X, +
2.19X,X, - 0.043 875X; - 9. 576X; -
15.432X; (1)

Y, = —728.265 07 +4. 242 9X, +172.920 8X, +
57.698 4X, +0. 308 4X, X, +0. 156X, X, +
2.24X,X, — 0. 124 52X; - 11. 489 6X; -
19.902 4X; (2)
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Tab.2  Variance analysis of response surface regression model
i s &L
Y, Y, Y, Y,
iRl | 636.57 667. 69 <0.000 1 <0.000 1
X, 33.61 253.45 0.000 7 <0.000 1
X, 142.50 357.89 <0.000 1 <0.000 1
X; [2603.16 741.29 <0.000 1 <0.000 1
X, X, 4.11 40.76 0.082 2 0.000 4
X, X, 0.78 10.43 0.407 3 0.014 5
XX, 36.46 33.60 0.000 5 0.000 7
X 62.99 447. 67 <0.000 1 <0.000 1
X 732.55 930.46 <0.000 1 <0.000 1
X [1902.46 |2791.89 <0.000 1 <0.000 1
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Fig.5 Response analysis of temperature, pH value and DO to
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Tab.3 Test results before and after response surface
methodology optimization

S DO/

P 17C pH {H (mg - L") Y,/ % Y,/ %
1 28.3 8.1 2.15 92.5 93.3
2 28.3 8.1 2.15 91.8 92.0
3 30.0 8.5 2.00 90.2 90.5
4 30.0 8.5 2.00 89.6 90.0

3 “Z®

@ JE AR, 608 T RO A,
Hi 2 30 °C \pH {EN 8.5 DO ¥ 2.0 mg/L,
L 25 25 BRI A R £ B B R e i, e Uk 1l
55043594 89. 9% Fi190. 25% ,

@) w7 AT A3 AT V45 20 Fr A R A <A P U
Wz 17 2RO nT 5, UL BRI 26 AR IR
Wk 28.3 C .pH fE K 8. 1. DO fH K 2. 15 mg/L,
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