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Modeling of an Activated Sludge Process Without Excess Sludge Production Using
Indicator from ATP Analysis of Sludge
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In this work, we used modeling by ATP concentration of sludge as an indicator in order to classify
sludge converted into substrate by ATP analysis of sludge, then comparing the examination results with
those obtained by simulation of excess sludge in the activated sludge process.

As a result: (1) By assuming that extinction sludge is not detected by ATP, converted sludge was
classified into activated sludge, extinction sludge and soluble matter. Then a “Conversion to substrate
and biodegradation of sludge” model was developed using an indicator from ATP analysis of sludge. (2)
The concentration ratio of activated sludge and extinction sludge in suspended matter was clarified by
analyzing the ATP concentration of sludge that was converted to substrate by an ultrasonic processing
reactor. The concentration ratios of the three components in converted sludge were estimated by adding
the soluble matter concentration. (3) Simulated values obtained from the model based on applying the
concentration ratios of converted sludge following ultrasonication were consistent with the results
obtained from continuous experimentation. Therefore, the “Conversion to substrate and biodegradation
of sludge” model is considered available for analysis of activated sludge process without excess sludge
production. (4) On simulation of this model by ultrasonication, the reduction ratio, water quality of
effluent and ratio of extinction sludge in the aeration tank could be estimated by setting parameters of
MLSS, the concentration ratio of the converted ratio under the various operation conditions.
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