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Introduction

The increasing global population has intensified the demand for sustainable energy solutions. Meeting this
need requires leveraging renewable energy sources that also address pollution management and reduce greenhouse
gas emissions. Plant microbial fuel cells (PMFCs) have gained attention as innovative systems that produce
electricity by decomposing organic matter in their anodic chambers, providing a dual benefit of clean energy
generation and environmental remediation. These systems align closely with global sustainable development goals

and represent a novel approach to energy production from organic materials.
Materials and Methods

This research focused on a plant microbial fuel cell system designed to contribute to sustainable development
objectives. The system employed Cyperus plant and Shewanella oneidensis microorganisms to decompose organic
substrates, including carbohydrates secreted by plant roots or other external sources, within the anodic chamber.
Voltage output was measured using a voltage sensor connected to an Arduino UNO board, with data collected at
two-hour intervals. The experiment investigated the effects of two parameters: oxygenation rate in the cathodic

chamber and sodium acetate concentration in the anodic chamber, on the system performance.

Results and Discussion

The results revealed significant effects of both oxygenation and sodium acetate concentrations on the voltage
output of the PMFC system. Increasing the oxygenation rate from 0 to 1 liter per minute enhanced the voltage
output from 103 mV to 185 mV. Similarly, increasing sodium acetate concentration from 0 to 10 g L™ raised the
voltage from 103 mV to 170 mV. Furthermore, pollution removal efficiency was evaluated using chemical and
biological oxygen demand (COD and BOD) measurements. At the highest levels of sodium acetate concentration
(20 g L1) and oxygenation rate (3 L min), the pollution removal rate reached 90%. These findings underscore

the capability of PMFCs to combine energy production with effective environmental cleanup.

Conclusion

The microbial-plant fuel cell system demonstrates considerable potential as a dual-purpose solution for
renewable energy generation and pollution removal. Its high efficiency in utilizing microorganisms and plants for
these tasks suggests that it could play a critical role in sustainable development. Future research should focus on
addressing the system’s limitations and enhancing its scalability and reliability to support broader applications in

renewable energy and environmental remediation.
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1- Micro organism
2- Shewanella oneidensis
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Fig. 4. Mutual effects of sodium acetate and Oxygen concentration variables on plant microbial fuel cell voltage
(ewithout acetate, eacetate 10 g LY, and -acetate 20 g L'l)
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