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We propose a recent mathematical model [1] for the degradation of the organic fraction of solid waste in
a batch bioreactor by means of an anaerobic bacterial population. The time variation of a two components
substrate (soluble and insoluble) and a bacterial population (biomass) is governed by a system of ordinary
differential equations describing: anaerobic digestion, hydrolysis, i.e. solubilization of the insoluble sub-
strate, and biomass decay. The evolution of the system is monitored by controlling the effects of leachate
recirculation that can stimulate or inhibit the hydrolytic process. The main aim is to find the best strategies
optimizing an objective functional, that balances the minimization of leachate recirculation cost, modeled
by a linear or quadratic function, and the minimization of substrate components at the final time. The min-
imization problem can be reformulated by typical tools of Pontryagins theory and solved numerically by
a classical descent gradient method. Results show the occurrence of different optimal strategies: constant
(bang), piecewise constant (bang-bang) or singular controls. A sensitivity analysis for varying parameters
and different initial configurations will be presented.
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