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Abstract
The present paper dealt with the simultaneous bioelectricity production and algal biomass production at cathode chamber of a dual chambered Microbial Fuel Cell (MFC). Further, the algal biomass was collected and pretreated for the use of electro-active bacteria at anode chamber of the MFC to harness bioelectricity. The effect of light intensity was investigated on algal biomass generation at cathode. In addition, the effect of algal biomass pretreatment was studied on bioelectricity production. Pseudomonas aeruginosa MTCC 424 was used as anodic biocatalyst while a locally isolated azolla species was used as cathodic oxygen producer in a typical dual chambered MFC. Maximum algal biomass of 1.1g/L was obtained in the cathode chamber for 6 days under light intensity of 100 µE/m2s. Various methods of pretreatment like HCl, H2O2 treatment (2% v/v) and bath sonication were potentially applied for the required digestion of the harvested biomass. Maximum protein content and reducible sugar were recovered through acid treated (HCl) biomass. Different pretreated biomasses were utilized as substrates in MFC. Higher power output (5.86 W/m3) was achieved and COD removal of 7.7 % with the help of 2 % (v/v) acid pretreated (HCl) biomass. Power density and Coulombic efficiency was found to be 3.79 W/m3 and 7.5% using sonicated biomass. Better results were obtained using acid pre-treated biomass, which might be due to the fact that the conductivity of anolyte increased with the neutralization of acid pretreated algal biomass which facilitate in reducing the anolyte impedance. Substrate concentration plays a crucial role for the bioelectricity production. The results demonstrate that cyanobacterial biomass can be utilized effectively for oxygen production in cathode in self-sustainable MFC and the same biomass could be utilized as a renewable source of electricity production in MFCs. The study further confirms that pre treatments were crucial and potentially required for an easier digestibility of algal biomass.


