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Abstract:  

Hydrogen has a promising future as a fuel and renewable energy source. Unfortunately, the current 

methods of producing hydrogen are quite expensive, and the dilemma is finding a more cost-effective and 

convenient process. Furthermore, green hydrogen production by microorganisms is a source of 

sustainable, inexpensive, and infinite energy. Therefore, they're necessary for microorganisms to create 

hydrogen on a vast scale. However, reducing the cost of production, delivery, storage, conversion, and 

practical usage of green hydrogen is a significant technical barrier to hydrogen's applications. Our research 

project focuses on developing photobioreactors incorporating microorganisms into green hydrogen 

production. 

Another issue in hydrogen production is storage. Standard energy storage is batteries. While considerable 

research is being conducted to improve battery architecture, the immense magnitude of future energy 

storage requirements necessitates the development of other strategies. Our research aims to build a time-

dependent model incorporating mass and charge conservation and transfer phenomena, as well as 

Butler–Volmer–Monod kinetics. 
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