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                    Abstract
Purpose
This work proposes the use of feedback control tools to enhance the production of bacterial polyhydroxyalkanoates (PHA) in an aerobic bioreactor fed with volatile fatty acids (VFA), by regulating the dissolved oxygen (DO) concentration at an optimal reference value and using the airflow signal behaviour to decide when to stop the reaction.
Methods
The proposed method uses a standard proportional-integral (PI) controller to regulate the DO at a reference value by modifying the airflow, and this latter signal as an indicator to stop the reaction. Experiments were carried out in a batch aerobic bioreactor inoculated with enriched PHA-producing biomass from another bioreactor to determine the optimal DO reference value for PHA production and to compare the proposed operational scheme with the usual strategy that uses a constant airflow.
Results
The proposed method allows operation at a DO set-point that is optimal for PHA production and is able to identify the total degradation of substrate by a simple algorithm. It can cope with high VFA influent concentrations and inhibition because of PHA accumulation, by adapting the reaction time on-line. The PHA productivity rate was enhanced and the air consumption was decreased when compared with the usual operation strategy for this type of system.
Conclusions
The method is able to identify the end of the reaction using the online measured airflow signal, enhances PHA production, improves the substrate rate and saves air consumption.
Graphical Abstract
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