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Advances in pretreatment methods for degradation of algal

biomass by microbial fuel cells
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Abstract: Microbial fuel cells(MFCs) are capable of converting chemical energy into electrical energy while de-
grading organic matter, and their characteristics in degrading algal biomass have attracted much attention in re-
cent years. However, the complex composition of algal cell walls hinders the degradation of algal biomass in micro-
bial fuel cells. In order to improve the efficiency of microbial fuel cells in degrading algal biomass, pretreatment of
algal biomass is usually required to destroy the algal cell wall and release biological matrix and to decompose the
refractory macromolecular organic matter into easily degradable micromolecular organic matter. The pretreatment
methods currently applied to microbial fuel cells for degradation of algal biomass were reviewed, including physi-
cal pretreatment methods such as mechanical, heating, microwave and ultrasonic methods, chemical pretreatment
methods such as acid, alkali and oxidation, biological pretreatment methods with enzymes or microbial cells (bac-
teria or fungi) as catalysts, and combined pretreatment methods. The energy consumption and economics of these
pretreatment methods were evaluated, and the integrated or compact microbial fuel cell system coupling the algal
biomass pretreatment process with the degradation process was introduced, with a view to providing some reference
and basis for future research on the combination of microbial fuel cell systems with other algal biomass pretreatment
methods.
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Fig. 1 Algal biomass electrochemical pretreatment
and multi-stage MFCs degradation
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Table 1  Pretreatment methods used for algae biomass degradation in MFCs
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marcescens) ,
N HFF 3 (Ochrobactrum
anthropic) ,
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