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Abstract: The heterotrophic biomass (Xy) was a key parameter in current steady state design and kinetic models for
activated sludge systems, however, the parameter usually remained hypothetically within the current simulation procedure
due to the lack of suitable and simple measurement method. The batch aerobic digestion method was applied for the
determination of X} concentrations in mixed liquor from aerobic tanks of a full-scale wastewater treatment plant (WWTP)
with anaerobic/anoxic/aerobic (AAQO) process and a pilot-scale anaerobic/aerobic (AQO) process. The measured Xy
concentrations were good in repeatability and in close agreement with those theoretical values calculated by the steady
state design model, indicating the correctness of models and the experimental method. The percentages of measured Xy in
volatile suspended solids in aerobic tanks were about 27.5% and 23.2% for the AAO process with sludge age of 10 days
and the AO process with sludge age of 15 days, respectively. Furthermore, the decay rate constants of Xy could also be
determined by the aerobic digestion method. Compared with the respirometric method containing external carbon sources,
the aerobic digestion method was provided with good precision and accuracy, not inhibited by carbon sources and sludge
age, and suitable for the Xy determination of urban WWTPs fed by wastewater with low COD concentrations.
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Fig.1 OUR-time response for aerobic digestion test under

different MLVSS concentrations
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Table 2 Results of aerobic digestion test under different
MLVSS concentrations

5 % W w r 5
1 2 3 4 5
MLVSS(mg/L) 1178 2356 3534 4712 5890
R 09673 09942 0.9847 09710 09913
buao (dV) 0.28 0.26 0.25 0.27 0.26
Xy (mg/L) 494 930 1446 1823 2537
Frabm 0284 0267 0276 0261 0292
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Fig.2 A typical OUR-time response curve for growth
batch test
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Table 3 Comparison of measured Xy values by two

different methods
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Fig.3 Comparison of measured and theoretical Xy in
mixed liquors from two activated

sludge processes
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