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O VER VIEW
Hydrogen, one of the cleanest and most desirable fuels, is expected to play an increasingly important role in
our economy. At present, non-renewable fossil fuels are the main sources of hydrogen production. The
overall goal of the proposed research is to develop a novel bio-electrolytic process to generate hydrogen
directly from renewable, abundant and readily available lignocellulosic biomass in a cost-effective manner.
Dr. Liu, along with Kaichang Li (OSU), will examine the factors affecting hydrogen production from complex
lignocellulosic biomass in order to improve the overall efficiency of the process. The team will use pine
wood flour as the model lignocellulosic biomass. The successful completion of this project will result in the
development of a novel process for hydrogen production from woody biomass.
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Accomplishments
The work completed so far has significantly enhanced the understanding of some fundamental issues about
the kinetics and mechanisms of biohydrogen generation from lignocellulosic biomass using microbial
electrolysis cells. The new single-chamber MEC design and the development of non-previous metal free
cathode catalysts greatly increase the efficiency of the system and reduce the cost for cell fabrication, thus
increase the practical application potential of this technology. The scientific publications and presentations the
research team has made not only advance the development of knowledge and attract young people to the
profession, but also initiated industrial collaborations for the commercialization of this technology. Future
plans for this technology include optimizing the operational conditions of single-chamber MECs.

Specific activities toward project goals include:
•

Evaluation of how individual sugar, a mixture of different sugars and other degradation byproducts
derived from woody biomass affect the efficiency of hydrogen production

•

Investigation of whether there is any compound in the hydrolysate of woody biomass that will inhibit
the growth of microorganisms and lower the efficiency of hydrogen production

•

Maximization of the hydrogen production through the modification of electrode materials
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