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Two-stage Simultaneous Nitrification and Denitrification Process for Treatment
of Low Carbon to Nitrogen Ratio Interflow
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Abstract: Simple landfill interflow with high total nitrogen (TN) and low carbon to nitrogen (C/N)
ratio in mountainous and hilly areas can cause continuous pollution to the surrounding environment. To
solve the problem, a two-stage simultaneous nitrification and denitrification (SND) reactor was employed
to treat simulated interflow, and the nitrogen removal performance of the reactor under different C/N ratios
(2.3, 2.0, 1.7, 1.5 and 1.3) was investigated. The reactor was rapidly started within 25 days and remained
stable at C/N ratio of 1.5-4.0. During this period, the nitrogen loading rate (NLR) of the reactor was 0.17-
0.56 kg/(m*+d), and the inner and outer rings were capable to withstand the shock load through functional
complementation. When C/N ratios were greater than or equal to 1.5, the removal rates of total nitrogen
stabilized at (85.69+2.22)% . When C/N ratios were 2.0 and 1.7, the simultaneous nitrification and
denitrification rates (RSND) of the reactor were 71.83% and 51.75%, respectively, indicating that
simultaneous nitrification and denitrification had an important contribution to nitrogen removal from the
interflow. In addition, aerobic denitrification and complete denitrification might also play important roles

in the process of nitrogen removal.
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Fig.1 Schematic diagram of two-stage simultaneous
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Tab.1 Operation conditions at different stages

BATHr B KT 7k id COD/(mg/L) | TN/(mg/L) |NH,"~N/(mg/L)| C/N
J |SNIREENRE | 19 B UEH+99%(570 mg/L A EIH+333 mg/L iR ) 1~17 363.4 64.0 14.5 5.9
Ej{l] NI | 19% B8 +99%(570 me/L T A5 HE+169 me/LIEIRHH) | 18~25 363.4 41.5 14.5 9.1
B S BOMEE | 2% B 1B +98%(550 mg/L H A Hi+406 mg/LAHIRAN) | 26~45 366.3 91.6 28.9 4.0

B L | 2% B I8 +98%(550 me/L F A H+908 mg/LASTRHT) | 46~53 366.3 159.3 28.9 2.3
B B | 2% B IE W +98%(550 mg/L %A +908 mg/LAHERER) | 54~72 366.3 159.3 28.9 2.3
7| BB | 3% B IEW+97%(500 mg/L 2 4H+919 mg/LAHERER) | 73~89 364.2 182.1 43.4 2.0
Br| BrBEIV | 5% B UEM+95%(450 mg/L 2 HE+931 mg/LASERAN) | 90~101 363.7 214.0 723 1.7
2 BTEEV | 10% B UEH+90%(280 me/L A AjH+487 mg/LASFRAN) | 102~131 365.6 243.7 144.7 1.5
MrBEVI | 10% B UEH+90%(280 mg/L A% +788 me/LASERER) | 132~162 365.6 281.2 144.7 1.3
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