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Abstract [ Objective ] In order to explore the effect and operation scheme of the improved Phoredox process for denitrifying
dephosphorization in wastewater treatment plants (WWTPs) with a low C/N ratio. The improved Phoredox process, which can bring
the denitrifying phosphorus removal into full play, is introduced for the process modification and three operation schemes of low carbon-
nitrogen ratio WWTP. [ Methods] In the renovation plan, the retention times of the anaerobic, anoxic, aerobic, post-anoxic, and
post-aeration tanks were 1.5, 7.3, 11.8, 4.7 h, and 1 h, respectively. Oxygen removal tanks with retention times of 0.5 h and 0. 78
h for internal and external reflux liquids are set up. Operation plan 1 involved the addition of sodium acetate as a carbon source to the
anaerobic tank for the removal of total nitrogen through the classical nitrification-denitrification process. When the C/N ratio reaches
5.76, the effluent nitrate nitrogen from the biological system should not exceed 10 mg/L. Operation plan 2 and plan 3 involvd the
addition of sodium acetate as a carbon source to the anaerobic tank, diverting 10% to 15% of the influent water into the internal reflux
anoxic tank to eliminate the impact of nitrate nitrogen on anaerobic phosphorus release. This included longer anaerobic and anoxic
retention times and fully utilizing denitrification for phosphorus removal. This could reduce the C/N ratio to 4. 18 and 3. 86,
respectively, while ensuring that the effluent nitrate nitrogen from the biological system did not exceed 10 mg/L. [ Results]  Operation

plan 2 and Operation Plan 3 had achieved significant denitrifying phosphorus removal effect, the phosphorus release rate of anaerobic
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tank was slightly higher than that of anoxic tank, and the biological phosphorus uptake rate was about 1. 14 times of that of anaerobic

tank, the ratio of denitrifying phosphorus removal to aerobic phosphorus uptake was from 6 : 1 to 6.8 : 1, and the addition of carbon

source could reduce the ratio by nearly 50%. [ Conclusion |

The internal reflux ratio is adjusted from 200% to 300% , and the carbon

source COD equivalent was increased from 948 kg/d up to 1 185 kg/d plan Il was the best way to run it. Compared with plan I | the

residual sludge of biochemical system decreases by 3.77 t DS/d, chemical phosphorus removal decreases by 44.55 kg TP/d,

denitrifying phosphorus removal rate can reach up to 59. 4%.

Keywords improved Phoredox process denitrification and dephosphorization —anaerobic phosphorus release carbon-nitrogen ratio
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Fig.2 Process Flow of Post-Reconstruction
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