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ABSTRACT 

Excess biological sludge processing and disposal have significant impact on the energy balance and 

economics of wastewater treatment operations, and on receiving environments. Anaerobic digestion 

is probably the most adopted in-plant sludge processing methodology around the world, since it 

stabilizes and converts biosolids organic matter into biogas, allowing to recover a fraction of their 

embedded chemical energy. A considerable number of studies concerning applicable techniques to 

improve biogas production, both in quantity and quality include pre-treatment strategies to promote 

biosolids disintegration to release and solubilize intracellular materials, inorganic/biological 

amendments to improve process performance and sludge thermal pretreatment. The possibility of 

increasing biogas generation by interfacing anaerobic with bioelectrochemical systems (BES) was also 

postulated by several researchers. This paper presents experimental results of bioelectrochemical AD 

augmentation with a multiple anode/cathode system introduced directly into a continuously operated 

10 L AD reactor in variable conditions for several months. Results are critically evaluated and 

compared with a traditional (not augmented) twin AD reactor, showing the potential benefits of 

augmenting AD with BES technologies and considering the present technical feasibility of this solution 

according to the current state of the art. Overall potential energy recovery, process reliability stability, 

and potential economic value of this novel technology are discussed. 
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