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1. Introduction – Nowadays the world is searching for alternative environmentally friendly energy
sources. Hydrogen is one of them, which besides, is the fuel with the greatest energy potential in nature.
Thus, in the last two decades, its production has been proposed by using microbial ways instead of the
current fossil fuels based ones. In particular, the Microbial Electrolytic Cells (MEC) is a very promising
new technology in which a small voltage (0.1 – 0.4 V) applied externally in a circuit allows its production
from agro-industrial wastewaters [1]. In this work we present the automatic control of a continuous MEC
reactor using the dilution rate as control input for regulating the production of Bio-hydrogen.

2. Methodology – The proposed control law is nonlinear adaptive linearizing type and it was tested using
numerical simulations. The used model is a highly nonlinear descriptor system, which has been
reformulated from [1] and [2] representing the dynamical behavior of organic substrates present in
wastewaters, the main bacterial consortia, (e.g., anodophilic bacteria) as well as hydrogen production and
electrical current in the circuit. The control law was applied directly upon the anodophilic bacteria
concentration Xa, and thus indirectly upon the produced hydrogen flow QH2. Simulations were tested
under drastic input concentration step changes that are characteristic in wastewater treatment process.

3. Results and Discussion - Figure 1a shows the dynamic behavior of Xa. It can be seen that the control
law is able to achieve the desired Xa, set-point. Figure 1b shows the hydrogen produced and the current
generated by the MEC system. As it was expected, there is a direct dependence between the hydrogen
produced and the current generated. These results are consistent with those reported by [1].
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Figure 1. (a) Anodophilic bacteria concentration. (b) Produced hydrogen an electrical current. 

4. Conclusions - Simulations show that it is possible to indirectly control the hydrogen production in this
system by using a linearizing adaptive control scheme upon anodophilic microorganism concentration for
obtaining a stable current and hydrogen production in the face of substrate inlet perturbations.
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