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ABSTRACT
Composting of waste represents a sustainable solution for organic solid waste management. In this study, 

compost was produced from student cafeteria food waste, with the C/N ratio optimized through the controlled 
addition of chicken manure, cow manure, and campus-derived grass and leaf residues. The electricity generation 
potential of the prepared compost was evaluated using a single-chamber microbial fuel cell (MFC) constructed 
and equipped with graphite rod electrodes. Open-circuit voltage (OCV) was continuously monitored, and pH 
variations were measured to assess system stability. The compost-based MFC generated a maximum voltage of 
246.38 mV, while pH values remained stable throughout the experimental period, indicating favorable conditions 
for microbial activity and sustained electrochemical performance. Overall,  the results demonstrate that C/N-
balanced compost derived from cafeteria waste can serve as an effective substrate for bioelectricity generation in 
low-cost  MFC  systems,  highlighting  its  potential  contribution  to  sustainable  solid  waste  valorization  and 
renewable energy recovery.

Introduction
Solid organic waste represents one of the major contributors to environmental pollution on a global scale  

(Khudzari et al., 2016). Composting is a widely used method for processing solid organic waste (Wang et al.,  
2015The  composting  system  facilitates  the  conversion  of  organic  matter  via  microbial  mineralization  and 
humification, which occur across temperature-regulated composting phases (Cui et al., 2024). Compost, an organic 
fertilizer obtained by processing organic waste, is generally produced through the aerobic decomposition of plant 
and food waste and organic matter (Garbini et al., 2023).

Due to the continuous increase in the world's population and rapid urbanization, waste generation is also 
increasing rapidly, and therefore the disposal of this organic solid waste has become unavoidable (Soobhany et al., 
2018). Microbial fuel cells, which operate in the presence of bacteria, are a method used to treat organic waste  
such as domestic wastewater, contaminated soil and livestock wastewater, food wastewater, and lignocellulose  
biomass, and to generate electrical energy (Wang et al., 2013). In recent years, compost-based microbial fuel cells 
have gained increasing interest owing to their bioelectrocatalytic activity and potential for energy generation 
(Magorta et al., 2021).

Materials & Methods
Food waste was collected from the student cafeteria of Muş Alparslan University. Chicken manure were 

obtained from village and grass and leaves were collected from the university campus as green waste materials. 
All collected materials were mixed at predetermined ratios with the addition of water to prepare the compost 
mixture. A single-chamber compost microbial fuel cell (MFC) reactor constructed from a plastic container was  
employed. Graphite rod electrodes were used as both the anode and cathode materials. The electrodes were  
connected using copper wires, which were attached to UNI-T UT181A digital multimeter. During the experimental 
period, the open-circuit voltage (OCV) was measured and recorded at 10-minute intervals. The experimental setup 
used in this study is illustrated in Figure 1.

Figure 1. Experimental setup
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Results and Discussion
Following reactor start-up, low voltage values were observed during the initial  microbial acclimation 

phase within the compost matrix. An increase in bacterial activity became evident after the second day, leading to 
a rapid rise in voltage that continued until voltage values drop. Thereafter, a decline in voltage was recorded, likely 
due to the depletion of readily biodegradable organic matter in the compost. As the maximum voltage was reached 
and no further increase was observed, the experiment was terminated on day 10. The maximum voltage achieved 
was 246.38 mV.

     
  

Figure 2. Temporal variation of voltage output (A) and pH (B) during the operation of the compost MFC.

Throughout the experiment, pH and temperature were monitored daily to assess bacterial activity. Since  
the temperature remained constant at room conditions (21°C), only pH results are reported. The pH remained close 
to  neutral  with  no  significant  fluctuations,  indicating  stable  operating  conditions  and  effective  activity  of  
electroactive bacteria. The temporal profiles of voltage (A) and pH (B) are shown in Figure 2.

Conclusion
This study demonstrated that compost derived from cafeteria food waste can be effectively used as a 

substrate for bioelectricity generation in a single-chamber microbial fuel cell. The compost-based system produced 
a maximum voltage of 246.38 mV, reflecting active microbial metabolism and successful electron transfer to the 
graphite electrodes.  The voltage profile indicated an initial  microbial  acclimation phase followed by a peak 
associated with organic matter degradation and a subsequent decline due to substrate consumption. Overall, the  
findings  highlight  the  potential  of  compost-based  microbial  fuel  cells  as  a  low-cost  and  environmentally 
sustainable approach for organic waste valorization and renewable energy recovery, while also providing a basis 
for future optimization of system performance and operational stability. 

Acknowledgements
This study was supported by the Scientific and Technological Research Council of Türkiye (TÜBİTAK) 

under the 2209-A University Students Research Projects Support Program

References
Cui, H., Li, L., Zhou, H., Zhang, W. J., Dai, X. H., Zhu, H., 2024. Microbial fuel cell-assisted composting shows 
stronger  capacity  to  immobilize  phosphorus:  Emphasized  on  bacterial  structures  and  functional  enzymes. 
Bioresource Technology, 413, 131456.
Garbini, G. L., Caracciolo, A. B., Rolando, L., Visca, A., Borello, D., Cosentini, C., Gagliardi, G., Ieropoulos, I., 
Grenni, P., 2023. Effects of municipal waste compost on microbial biodiversity and energy production in terrestrial 
microbial fuel cells. New Biotechnology, 78, 131-140.
Khudzari, J. M., Tartakovsky, B., Raghavan, G. V., 2016. Effect of C/N ratio and salinity on power generation in 
compost microbial fuel cells. Waste Management, 48, 135-142.
Magotra, V. K., Kang, T. W., Ahmed, A. T. A., Inamdar, A. I., Im, H., Ghodake, G., Choubey, R. K., Kumar, V., 
Kumar,  S.,  2021.  Effect  of  gold  nanoparticles  laced  anode  on  the  bio-electro-catalytic  activity  and  power 
generation ability of compost based microbial fuel cell as a coin cell sized device. Biomass and Bioenergy, 152, 
106200.
Soobhany, N., 2018. Assessing the physicochemical properties and quality parameters during composting of 
different organic constituents of Municipal Solid Waste. Journal of Env. Chemical Engineering, 6(2), 1979-1988.
Wang, C. T., Lee, Y. C., Liao, F. Y., 2015. Effect of composting parameters on the power performance of solid  
microbial fuel cells. Sustainability, 7(9), 12634-12643.
Wang,  C.  T.,  Liao,  F.  Y.,  Liu,  K.  S.,  2013.  Electrical  analysis  of  compost  solid  phase microbial  fuel  cell. 
International Journal of Hydrogen Energy, 38(25), 11124-11130.


