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ABSTRACT

In order to predict the performance of biological wastewater treatment plant, the

kinetic parameters and stoichiometric coefficient must be known. The theories and

experimental procedures for determining the biological kinetic parameters were

discussed in this study. Respirometric analysis in the batch reactor was carried out

for the experimental assessment of kKinetic parameters. A simple procedure to estimate

kinetic parameters of heterotrophs and autotrophs under aerobic condition was pre-
sented. The difficulties in the interpretation of COD and VSS measurements en-

couraged the conversion of respirometric data to growth data. Maximum specific

growth rate, yield coefficient. half saturation constant and decay rate of heterotrophic

biomass were obtained from OQOUR(Oxvgen Uptake Rate) data. Maximum specific

growth rate of autotrophic biomass was obtained from the increase of nitrate concen-

tration. The aim of this paper is to estimate the kinetic parameters of heterotrophic

and autotrophic biomass by means of the respirometric analysis of activated sludge

behavior in the batch reactors. These procedures may be used for the activated sludge

modeling with complex kinetic parameters.

Key Words : Autotrophs. Heterotrophs, Kinetic Parameters. Oxygen Uptake Rate,

Respirometric Analysis
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Table 1. Analyzing method of the experi-
mental items

Index Method & Apparatus

DO | YSI MODEL 58 Dissolved Oxygen meter

Colorimetric Method( A = 650nm)
COD | UV VIS Spectrophotometer
DR-4000U, HACH

Cadmium Reduction Method( A = 400nm)
NQOz | UV VIS Spectrophotometer
DR-4000U, HACH

VSS | Glass Fiber Filter Furnace(110T. 5507T)
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Fig. 2. The change of COD and O2 uptake
for Yu estimation.
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measuring the maximum specific
growth rate of heterotrophic biomass.
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Table 2. Cumulative oxygen uptake data for
each substrate concentration

Table 3. Biomass growth data for each sub-
strate concentration

Cumulative Oxygen Uptake{mgOy/L)

Biomass Growth Data(mgVSS/L)

Substrate Concentration(mg/L) Substrate Concentration(mg/L)
Time{min) Time{(min)
20 40 48 76 150 20 40 48 76 150
0 0 0 0 0 0 0 350.00{350.00}350.00350.001 350.00
10 28212821 282|282 282 10 369.79(369.79]369.79| 369.79| 369.79
20 322|344 ] 402 | 464 | 5.85 20 372.601374.14(378.21|382.56]391.05
30 3.64| 3.88 | 4.48 | 6.57 | 8.53 30 375.54{377.23]381.44{396.11{409.86
40 4021426 | 490 | 7.72 {110.94 40 378.211379.89/384.391404.18|426.77
50 440 464 | 534 | 8.16 |{13.27 50 380.88|382.56|387.471407.26{443.12
60 8.59 | 15.56 60 410.281459.19
70 8.99 {17.62 70 413.09|473.65
80 9.37 119.61 80 415.75|487.61
90 21.52 S0 501.02
100 22.37 100 506.98
110 23.07 110 511.89
120 23.80 120 517.02
130 24.44 130 521.51
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Fig. 4. The growth. curve fitted to Monod
equation.
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Fig. 7. The change of nitrate concentration
in batch reactor.
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