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Fig. 1 Schematic diagram of SBR installation
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Fig. 3 Changes of nitrogen concentration in the reactors
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Fig. 4 Changes of phosphorus concentration in the reactors
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Fig.5 Changes of phosphorus form in the sludge in 1” reactor Fig. 6 Changes of phosphorus form in the sludge in 2” reactor
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Abstract The sewage biological denitrifying phosphorus removal technology can overcome the deficiency of
carbon source in the traditional biological nitrogen and phosphorus removal process. It use nitrate as an electron
acceptor instead of oxygen. Nitrogen, phosphorus.and organic matter removal occurs at the same time to achieve
“one-carbon dual-use”. But denitrifying phosphorus removal efficiency will decrease at low temperature. In this
study, the change of denitrifying phosphorus removal efficiency was investigated by adding the redox mediator
1, 2-naphthoquinone-4-sulfonic (NQS) in-sequential batch reactors (SBRs) (90 min anaerobic, 330 min anoxic,
1” (the control), 2*(adding the redox mediator)) at low temperature(10£1) °C. The results showed that the
addition of NQS increased the sewage biological denitrifying phosphorus removal at low temperature compared
with the control experiment. The total nitrogen removal rate increased from 37.67% to 51.47%, which increased
by 1.37 times, and the total phesphorus removal rate increased from 53.45% to 96.50%, which increased by 1.81
times. In addition, the NQS' promoted the ‘transformation of phosphates to organic phosphorus (Org-P) in
sewage, the main forms of phosphorus inthe sludge were dissolved reactive phosphate (SRP) and Org-P, with
the maximum contents of 35.78 mg-L ™" and 51.09 mg-L™', respectively. In the control reactor, the main forms of
phosphorus in the sludge were SRP and Fe-P, with the maximum contents of 45.61 mg-L™" and 40.67 mg-L™',
respectively. This study provides theoretical support for improving the effect of biological denitrification
phosphorus removal in wastewater at low temperature.

Keywords redox mediator; denitrifying phosphorus removal; SRP; Org-P
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