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Abstract:  The objective of the study was to prepare biochar for an electrode in Microbial fuel cell (MFC). Biochar was prepared 

from peanut shells by two steps slow pyrolysis process. The peanut shells used for making biochar had a yield of 16%. Electrodes 

fabricated were successfully tried in the Microbial Fuel Cell. 

IndexTerms – biochar, electrode, microbial fuel cell. 

I. INTRODUCTION 

 

Biochar is a solid carbonaceous product produced by the combustion of biomass under a limited or no oxygen environment [1,2]. 

Production of Biochar dates back thousands of years. It was then prepared in underground pits and trenches by smoldering biomass 

[3,4]. Nowadays, a wide array of methods like pyrolysis [5], gasification [6], hydrothermal carbonization [7,8], flash carbonization 

[9], and torrefaction [10,11] are available for making biochar. Of all the above-mentioned methods, pyrolysis is mostly used for 

making Biochar. Thermal decomposition of organic matter in oxygen-free conditions at 300-900℃ is termed pyrolysis [12].  

Biochar could be the tool to address some of the most pressing problems of our time like food insecurity, water pollution from 

agrochemicals, soil degradation, and climate change. There is a reason to believe that biochar could store gigatons of carbon 

sequestered by biomass. The process of making biochar is carbon neutral and pyrolysis of biomass produces bio-oil and syngas as 

well which could be put to further use after suitable treatment [13].  

Biochar and biochar-based materials have found applications in a variety of fields like soil remediation [14,15], wastewater 

treatment [16,17], climate change mitigation [18,19], and energy storage and conversion [20,21]. The microbial fuel cell is novel bio-

electrochemical technology that can generate electricity by bio-degradation of organic components present in wastewater [22]. In 

classic dual-chamber MFCs at the anode compartment part, bacteria colonized on the electrode surface act as living biocatalysts that 

transfer biomass/nutrients into carbon dioxide, electrons, and protons.  

The protons travel through the proton exchange membrane (PEM) to the cathodic compartment, where the oxygen reduction takes 

place thus requiring an effective ORR catalyst at the electrodes [23]. One of the major bottlenecks in up-scaling MFC technology is 

its cost and the cost of MFC to a large extent is determined by the anode material [24]. The present work focuses on the production 

and characterization of biochar for application in Microbial fuel cells. 

 

II. MATERIALS 
 

A stainless steel 304 reactor was fabricated as per the dimensions mentioned in Figure 1. The reactor has a length of 200mm and 

has outer diameter of 510 m.  Peanuts were purchased from the local market for shells.  

 

 1. MATERIAL AND METHODS  

Peanuts were obtained from the local market and nuts were removed to use shells for making biochar, Polyvinyl alcohol (PVA) 

was derived from Loba Chemie. 

 1.1 Biochar preparation 

Biochar was prepared from peanut shells by pyrolysis at 800 ℃ for two hours as well for removal of volatile content under a 

nitrogen environment.  

 

1.2 Electrode preparation 

Stainless steel  was used as a scaffold for the electrode. Polyvinyl alcohol (PVA) was used as a binder. PVA and de-ionized water 

solution was stirred at a hot plate magnetic stirrer for few  hours at 80℃ and then biochar powder was added. The resulting paste was 

coated on 8.15 cm2. 
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Fig 1. Stainless steel reactor 

 

 

 
 

Fig:2 Setup for biochar preparation  

 

 
 

Fig:3 Biochar preparation 

 

 

 
                     

Fig:4 Prepared electrode 

 

 

III. RESULTS AND DISCUSSION 

The biochar electrodes were fabricated using peanut shells. The yield of the biochar was found to be 16%. The 

electrodes were tried on in a Microbial fuel cell and found to work satisfactorily. 
 

IV.  CONCLUSION  

The electrodes were fabricated in the designed SS make  reactor and successfully tried in the Microbial Fuel cell. 
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