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The high costs associated with wastewater treatment, threatening the very survival of 
many industries, require a wise optimization of the Activated Sludge Process 
(Aeration Tank and Secondary Settler). 
The resulting optimization problem has 57 parameters, 82 variables and 65 
constraints, was coded in AMPL and solved with the software package LOQO (primal-
dual interior point method).

How wastewater processes can be optimized using LOQO

Results
The quality of the effluent influences directly the cost of the treatment plant project, especially in terms of carbonaceous
matter (COD). As higher quality to the effluent is demanded, the total cost increases. However, from a COD value of 85 
the cost no longer decreases.
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The model
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Constraints
1. Mass balances around the Aeration Tank

is the concentration of each compound – SS, SO, SNO, SND, SNH, Salk, XI, XBH, XBA, XS, XP,XND. 
ri   is the conversion rate of each compound (ASM1 model).

2. Composite variables
In real systems, some of  the previous variables are not available and readily measured composite variables are used
instead – X, S, COD, VSS, TSS, BOD, TKN, N.

3. Quality constraints
These are imposed by law in the variables COD, TSS and N at the effluent.

4. Constraints of the Secondary Settler

5. Flow and mass balances around the system
The model still requires balances to the suspended matter, to the dissolved matter and flows.

6. Simple bounds
All the variables are nonnegative and some have operational bounds (TSS, HRT, KLa, Salk).
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Objective function
The objective is to minimize a cost function obtained from real data:
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(*) primal and dual infeasibilies ≤10-5 and 2 digits of agreement between primal and dual functions.


