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Technology Summary

BEAMR (bio-electrochemically assisted microbial reactor) is a novel approach to biohydrogen Thomas Mallouk

production. This method directly produces hydrogen by creating a reactor that uses bacteria as Evan Pugh University Professor of Chemistry
the biocatalyst to oxidize organic matter. It then directly generates hydrogen at the cathode by Website

applying the additional potential needed at the cathode to directly convert protons to hydrogen.

Other Researchers

The anode side of BEAMR operates as a standard microbial fuel cell, however the cathode Hong Liu

function is significantly altered. Instead of reducing oxygen at the cathode, hydrogen is directly
evolved from protons and electrons by applying a potential to the cathode that is larger than
that generated by the bacteria. Initially, gas flow past the cathode system is driven by a
nitrogen gas stream, but as the hydrogen evolves, the gas stream can become self-sustaining
resulting in a steady gas stream of pure hydrogen.

Originating College
College of Engineering

Office of Technology Management Contact
Swope, Bradley

Application & Market Utility Fppoasiooiny

The BEAMR system can be coupled to a biohydrogen reactor in order to increase overall process
conversion efficiency in terms of efficient conversion of carbohydrates to hydrogen. Using this
system, hydrogen can be produced directly from organic matter even in the absence of a pre-
fermentation system. This system may also make for a novel form of wastewater treatment,
while it simultaneously produces energy.

Next Steps

Regular patent (7,491,453) issued on 2/17/2009. Seeking licensing oppurtunities.
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Invent Penn State is a Commonwealth-wide initiative to spur economic Penn State is an equal opportunity, affirmative action employer, and is
development, job creation, and student career success. Invent Penn State blends committed to providing employment opportunities to all qualified applicants
entrepreneurship-focused academic programs, business startup training and without regard to race, color, religion, age, sex, sexual orientation, gender
incubation, funding for commercialization, and university-community identity, national origin, disability or protected veteran status.
collaborations to facilitate the challenging process of turning research discoveries

into valuable products and services that can benefit Pennsylvanians and

humankind. Learn more at invent.psu.edu.
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