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Calibration of Activated Sludge Model No. 1 using Maximum Respiration Rate: Maximum
Autotrophs Specific Growth Rate

Choi, E-H.T - B. Buys* - H. Temmink* - B. Klapwijk*

Subdepartment of Environmental Technology, *Wageningen University, Netherlands

ABSTRACT : A method to estimate the autotrophic maximum specific growth rate is presented in this paper. First of all, the concen-
tration of nitrifier is simulated based on the amount of N nitrified, the sludge age and the default value for the decay coefficient. Secondly
the OUR of the sludge with access of ammonia is measured. The maximum specific growth rate can be calculated as Dmaca = OURmax A/ YA,
It was demonstrated that the maximum specific growth rate of autotrophic biomass is not a constants but a time variable parameter. It is
concluded that using OURmua for dynamic estimating maximum specific growth rate is a good approach and that using a constant value
for the maximum specific growth rate over a longer period of time could not predict the performance of activated sludge plants.
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Fig. 1. Schematic of the pilot plant-scale activated sludge plant
and respirometer.

Table 2. Chronological overview of main operational charac-
teristics action

Time (day) Operation
0 Start of measurements: cxcess sludge wastage = 2.65 Lhr';
SRT 4.9 day.
8 Excess sludge wastage-rate= 0.
34 End of experiment
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Table 1. Volumes and flow-rates for the activated sludge plant and the maximum respiration rate measurement set-up

Volume (L) Flow-rate (L/hr)
Aerati Plug fl . )\ T h
Parameter eration Settler ug How Respiration vessel  Selector Influent Retum Through plug . h?"“g
tank tank sludge flow tank  respiration vessel
Value 475 159 30 0.72 8 40 40 20 20
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Fig. 2. Profiles of COD concentration in influent and effluent.
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Fig. 3. Profiles of TKN, ammonium and nitrate nitrogen
concentration in influent and effluent.
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ba = Autotrophs decay rate (1/day)
OURpaxa = Maximum ammonia oxygen uptake rate (mg
O,/L.hr)
Qi = Influent flowrate (I/day)
S; = Concentration of influent ammonium nitrogen
(mg N/L)
Se = Concentration of effluent ammonium nitrogen
(mg N/L)
A\ = reactor volume (L)
XBaA = Concentration of autotrophs (mg/L)
Ya = Autotrophic yield coefficient (mg COD/mg N)
Umax,a = Autotrophs maximum specific growth rate
(1/day)
Umax = Maximum specific growth rate (1/day)
ANES

1. Henze, M., Grady, C. P. L. Jr,, Gujer, W,, Marais, G.
v. R, and Matsuo, T., “IAWQ Task Group on Mathe-
matical Modelling for Design and Operation of Biologi-
cal Wastewater Treatment] Activated sludge model No. 1,
Scientific and Technical Reports No. 1,” TAWQ(1986).

2. Sozen, S., Orhon, D., and San, H. A., “A new approach

for the evaluation of the maximum specific growth rate
in nitrification,” Water Res., 30(7), 1661 ~1669(1996).

3. Novak, L., Larrea, L., and Wanner, J., “Estimation of

maximum specific growth rate of heterotrophic and auto-
trophic biomass: A combined technique of mathematical
modeling and batch cultivations,cultivations,” Water Sci.
Technol., 30(11), 171~180(1994).

4. Sollfrank, U. and Gujer, W., “Characterization of dome-

stic wastewater for mathematical modelling of the acti-
vated sludge process,” Water Sci. Technol., 23(4-6),

1057 ~1066(1991).

5. Spanjers, H. and Vanrolleghem, P., “Respirometry as a

tool for rapid characterization of wastewater and activa-
ted sludge,” Water Sci. Technol., 31(2), 105~ 114(1995).

6. Spanjers, H., “Respirometry in activated sludge,” Ph.D.

thesis, Wageningen Agricultural University(1993).

7. Hydromantis, “Technical Reference, Version 4.0,” Hydro-

mantis, Hamilton(1999).



AW 35S o8 BHEHUA 29 No. 1 BF 413

8. Anthonisen, A. C., “Effect of temperature and pH-value 9. Ratsak, C., “Grazer induced sludge reductionin waste-

on the effective maximum specific growth rate of nitri- water treatment,” Ph.D. thesis, Amsterdam Free University
fying bacteria,” Water Res., 24, 97 ~101(1990). (1994).

YorE oo x| 273 4%, 20059 4¥



