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Optimal Control of Biological Nitrogen Removal in A*°/O Process of WWTP

FENG Hong-li, ZHAO Meng-yue, DING Shu-zhe
( Beijing Anguo Waterway Autocontrol Engineering Technology Co. Lid., Beijing 100020, China)
Abstract: In view of the problems such as high aeration consumption and high consumption of
external carbon source in the operation process of a municipal wastewater treatment plant ( WWTP) , the
ammonia nitrogen concentration along the aerobic tank, the influent and effluent total nitrogen
concentrations , nitrate nitrogen and COD concentrations at the end of the anoxic tank in the A>/0 process
were analyzed as the objects to optimize its biological nitrogen removal process. Firstly, the aeration rate
of the aerobic tank was adjusted according to the ammonia nitrogen concentrations along the aerobic tank
to optimize the nitrification process. Then the internal reflux ratio was adjusted according to influent and
effluent total nitrogen concentrations, and the external carbon source dosage is adjusted according to the
nitrate nitrogen and COD concentrations at the end of the anoxic tank. The results indicated that taking
the optimal control strategy of biological nitrogen removal process mentioned above, the aeration rate of a
5 x10*m’/d municipal WWTP was reduced by 50% during actual operation, and the external carbon
source dosage was reduced by 74% , which can still reach the discharge standards.
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Tab. 1 Influent quality and effluent requirements of a WWTP
con/ BOD,/ S8/ HRD/ TN/ TP/
Iﬁ H 1 = -1 -1 -1 -1
MR P gt | (gt | Gmget) | (meeL) | (mgel) | (meeL)
PEAR KB 6~9 223 119 126 48.4 53.2 7.8
HKEER 6~9 30 6 5 1.5(2.5) 15 0.3
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Fig. 1 Flow chart of treatment process of a WWTP
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Tab.2  Concentration of COD and nitrate nitrogen in the

effluent of anoxic tank and the corresponding regulation

scheme of carbon source addition ~ mg + L™
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Fig.2  Optimal control strategy for biological nitrogen removal
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Fig.3 Change of ammonia nitrogen in the process of biological
denitrification and nitrification
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Tab.3  Concentration of COD and nitrate nitrogen in the effluent of anoxic tank corresponding to the carbon source addition in
the process of denitrification
BRI (25% Z RN $ehn/ (L - h™") 630 400 300 180
S 7k COD/ (mg - L") 100 74 52 31
B K S BRER A/ (mg - L71) 0.03 0.14 0.51 0.84
HK TN/ (mg - L™") 8.16 8.44 8.53 9.16
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Tab.4  Controlled operation parameters before and after

optimization of biological nitrogen removal process
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