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Nitrification process analysis by respirometry in a sequencing batch
reactor
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ABSTRACT

The respirometric technique has been used to analyze the nitrification process in a sequencing batch reactor(SBR)
treating municipal wastewater. Especially the profile of the respiration rate very well expressed the reaction characteristics
of nitrification. As the nitrification process required a significant amount of oxygen for nitrogen oxidation, the respiration
rate due to nitrification was high. The maximum nitrification respiration rate, which was about 50 mg O,/L-h under
the period of sufficient nitrification, was related directly to the nitrification reaction rate and showed the nitrifiers
activity. The growth rate of nitrifiers is the most critical parameter in the design of the biological nutrient removal
systems. On the basis of nitrification kinetics, the maximum specific growth rate of nitrifiers in the SBR was estimated
as 091 d' at 20T, and the active biomass of nitrifiers was calculated as 23 mg VSS/L and it was about 2% of
total biomass.
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Table 1. Operating conditions of the SBR

Parameter Value
Total volume (L) 7
Treated volume per cycle (L) 3
Number of cycles per day 3
HRT (h) 18.7
SRT (d) 25
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Table 2. Kinetic coefficients for nitrification

Value Ref.

0.90 US EPA (2010)
0.84-1.62 US EPA (1993)
0.20-0.90 Metcalf & Eddy (2003)
0.30-3.00 Metcalf & Eddy (1991)

0.17 US EPA (2010)
0.05-0.15 Metcalf & Eddy (2003)
0.03-0.06 Metcalf & Eddy (1991)

0.15 US EPA (2010)
0.06-0.20 US EPA (1993)
0.10-0.15 Metcalf & Eddy (2003)
0.10-0.30 Metcalf & Eddy (1991)

0.12  Metcalf & Eddy (2014)

0.10 Melcer et al. (2003)

'"Maximum specific growth rate
*Decay rate

SYield

*N content of biomass

Coefficient
l'lN,max1 (dil]

by (dM)

Yx® (mg VSS/mg N)

fy* (mg N/mg VSS)

Table 3. Estimated maximum specific growth rate of nitrifiers

Value
Coefficient
Range Average
dSno/dt (mg N/L:h) 9.9-11.4 10.7
M max (A7) 1.58-1.80 1.70
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