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:: ::
In light of the environmental and economic challenges resulting from excessive
I reliance on fossil fuels, the need has emerged to develop alternative and ]
[ sustainable energy sources. The use of bacteria in bioenergy production I
I represents one of the promising solutions for generating clean energy by i
“ converting organic waste into usable gases such as methane and hydrogen, or into ”
H electricity through technologies such as microbial fuel cells (MFCs). H
i Certain bacterial species, such as Geobacter sulfurreducens and Shewanella i
oneidensis, have demonstrated high efficiency in electron transfer and the direct
| generation of electrical current from organic substrates. Additionally, autotrophic ]
i bacteria like Rhodopseudomonas palustris are of particular interest due to their I
i ability to absorb light and convert solar energy into hydrogen without the need i
l for oxygen, making them suitable for agricultural and industrial environments. |
Bacterial energy production relies on various biological mechanisms, including ]
anaerobic degradation, biological fermentation, and electrochemical electron i
transfer. Advances in genetic engineering have further enabled the enhancement E!
of bacterial performance through gene modification aimed at improving energy |
yield and environmental adaptability. Despite the significant advantages of these !
technologies, challenges remain concerning production costs, energy conversion -
efficiency, and operational control. )
Utilizing bacteria for bioenergy production contributes to reducing greenhouse ]
gas emissions, recycling organic waste, and alleviating pressure on conventional ;
energy sources—benefits that are especially relevant to developing countries. .
Given the unique capabilities of these microorganisms, the development of )
bacterial bioenergy technology constitutes a strategic step toward a more I

sustainable and cost-effective energy future. -
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