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Interpretation of Simultaneous Nitrification & Denitrification Reaction by
Modifying Activated Sludge Models(ASMs)
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ABSTRACT : Simultaneous nitrification and denitrification means that nitrification and denitrification occur concurrently in the same
reaction vessel under low DO concentration. Some mathematical models developed to simulate simultaneous nitrification and
denitrification reaction, but they have the complex model structures or have limitations of model application. To solve these problems,
if possible that predict the behavior of simultaneous nitrification and denitrification reaction by activated sludge model, structures of
the model is less complex than previous models and applies the various operation conditions. But original activated sludge models
have difficulties in representing the denitrification reaction under aerobic condition. So the aim of this study is to interpret
simultaneous nitrification and denitrification reaction by modifying activated sludge model. Original activated sludge model
No.1(ASM1) was selected and modified. The simulation result in modified ASMI predicted appropriately for the measured data. This
indicates the structures of ASMI1 are properly improved for interpretation of simultaneous nitrification and denitrification reaction.
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Fig. 1. Schematic of SBR.

dsratlc | Racodc | Gatie | Aarobic | Amoec | Gl | Aersbic |

U} pemb b Dra | (2 pgmb B Draw |10 g 4
| Ehooar | T hawr | ¥Fhour | 2 hour | 1 haer | Y heowr | B kour |
I I i
Inflggm  Eceredl Infleem  Exdarmdl Inflaant

sarben sarben

Fig. 2. Operational conditions of experiments(RUN1 and RUN2).
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Table 1. Comparison of two Monod equations on concentra-
tion changes of DO

. K 1/S
DO concentration (Kgm_lofs;o) (m)

0.1 0.667 0.980
0.2 0.500 0.962
03 0.400 0.943
0.4 0.333 0.926
0.5 0.286 0.909
0.6 0.250 0.893
0.7 0.222 0.877
0.8 0.200 0.862
0.9 0.182 0.847
1.0 0.167 0.833
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Fig. 3. Profiles of NH;'-N, NO,-N and NO;-N concentrations in RUNI(left) & RUN2(right).
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Table 2. NOx-N removal rates according to operational condition

Operational condition

. NOx-N Irate(mg - L' - h'!
(DO concentration) x-N removal rate(mg )

anoxic(average) 12.83
RUNI1(0.5 ppm below) 1.22
RUN2(0.5 ppm below) 1.20
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Fig. 4. The comparison between simulation data by using modified ASM1 and by using original ASM1 with measured data of

NH,"-N, NOx-N in RUN1 & RUN2.
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Table 3. RMSE of NH;'-N, NOx-N between simulated data by
using modified ASM1 and by using original ASM1
for RUN1 & RUN2

RUNI RUN2
RMSE  original ASM1 modified ASM1 original ASM1 modified ASM1
NH,-N 1.53 0.94 0.35 1.64
NOx-N 2.31 0.49 2.39 1.76
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Table 4. Estimated kinetic parameters for RUN1 & RUN2

parameter Default RUNI1 RUN2

int} 6 6.25 10.06

by 0.62 0.31 1.21

Ha 0.8 1.30 1.58

Ko 0.4 0.30 0.20

Ki 3 5.80 2.15

Ka 0.08 0.15 0.04
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Fig. 5. The comparison between simulation data of modified ASM1 by using dafault parameters and by using estimated
parameters of modified ASM1 with measured data of NH;'-N, NOx-N in RUN1 & RUN2.
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