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Abstract

A mathematical model was developed to predict the concentrations of various nutrients in super-
natants during aerobic digestion which is suitable to be employed in small wastewater treatment
plants with such advantages as low capital cost and stable process. Significant reactions were deter-
mined with observing the behavior of nitrgen and phosphorus, and the model equations were built
up in the form of simultaneous differential equations considering Mass Balance. Laboratory batch
experiments were carried out at 20C and pH 7.5+ 0.5 on the aerobic digestion of waste activated
sludge at different solid levels. Nonlinear regression analysis was performed to estimate various
reaction rate constants. The developed model can predict the behavior of Biomass N, dissolved
organic N, NH,™-N, NO,™-N, and Biomass P, dissolved organic P, PO, -P in aerobic digestion pro-
cess. In this study, the results of simulation showed that dissolved nutrients had more effects
on supernatants than nutrients in biomass, and phosphorus was more effective on supernatants
than nitrogen.
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Item
Step

Operation Condition

Reactor Number & Initial VSS

1 Step (Digestion
Period 16 Days)

DO: 4~8 mg/l

pH: 75+ 05

Temperature: 20£ 0.5C

Reactor-1: 8,230 mg VSS/L

2 Step (Digestion
Period 19 Days)

DO: 4~8mg/l

pH: 75+05

Temperature: 20* 0.5C

Reactor-2: 6,010 mgVSS/L

Reactor-3: 10,520 mgVSS/L
Reactor-4: 14,700 mgVSS/L
Reactor-5: 17,440 mgVSS/L
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