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Table 1 Parameters of the operating conditions

- P (mg L) MLSS|  MLVSS/ VSRS AR VR
X I X3k 1T X 35k 1T (mgL™")  (mgL") (kgkgd) (kg:(m*d)") (¢(10°m’)™)
THA 1.0-1.5 1520 2025 4016 1740 0.23 0.41 170 18
THB 10~15 0510 2025 4114 1651 0.22 0.37 1.65 18
THC 0812 0510 2025 4032 1592 0.22 0.34 1.53 18
THD 0.8-1.2 <05 2.0-2.5 3977 1 548 0.20 0.31 1.46 18
THE 0.8-1.2 <0.5 1520 3893 1484 0.18 0.26 1.19 17
THF 0.8-1.2 <05 1.0-15 3967 1457 0.18 0.27 123 17
THG 0812 <0.5 1.2-138 3816 1402 0.19 0.26 1.07 17
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Fig. 4 Removal of nitrogen
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Abstract The alternating aerobic/anoxic operation mode was used to treat low C/N urban sewage. The starting
up feasibility of the short-cut nitrification and denitrification in low temperature environment and the effect of
dissolved oxygen distribution in aerobic zone I, II and III on the nitrogen removal by the short-cut nitrification
and denitrification were studied. The results show that it was feasible to start up the short-cut nitrification and
denitrification at low temperature by using the alternating aerobic/anoxic operation mode and partition-
optimizing the dissolved oxygen in aerobic tank. Based on the seven different operating conditions, the
dissolved oxygen distributions in the more optimal zones I, II and III were 0.8~1.2 mg-L™', lower than 0.5 mg-L™',
and 1.2~1.8 mg-L™', respectively. Under this operating condition, the accumulation rate of nitrite nitrogen
maintained above 78%, the removal rate of total nitrogen in the effluent was about 73%. Compared with that
before the start-up of the short-cut nitrification and denitrification, the removal rate increased by 19.4%, the
concentration of ammonia nitrogen was lower than 0.60 mg-L™', and the nitrogen index of effluent was
significantly better than the emission standard of the first level A of GB 18918-2002. The COD removal rate of
the effluent was between 86.9% and 94.9%. The total phosphorus concentration of the effluent was lower than
0.15 mg-L™" with strong controllability. For the low C/N urban sewage treated by using the short-cut nitrification
and denitrification A/O process, it can save more than 970 000 yuan of carbon source investment fund and
420 000 yuan of electricity cost in the whole year, and effectively realize the win-win of cost and water quality.
This study provides a case and parameter support for the engineering popularization of the short-cut nitrification
and denitrification process.

Keywords short-cut nitrification and denitrification; alternating aerobic/anoxic; accumulation rate of nitrite
nitrogen; nitrogen; dissolved oxygen; low C/N
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