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Abstract Number: Thrasher_145
The University of Alabama (UA) has a broad interdisciplinary research effort directed at identifying and solving issues related to the development and application of fuel cells primarily in transportation applications. UA has developed a systems level approach towards the innovative improvement of fuel cells with emphasis on polymer electrolyte membrane fuel cells (PEMFC) and solid oxide fuel cells (SOFC). Research thrusts are centered on the improvement of critical components and materials, the developments of new chemistries for fuel cell reactions, and the integration of the fuel cell with other on-board systems from enhanced power distribution, lowered costs, and increased efficiencies. The UA fuel cell effort began with support from UA’s Center for Advanced Vehicle Technologies (CAVT) through funding provided by the USDOT. The CAVT also has an ongoing collaboration with the fuel cell research program at Argonne National Laboratory (ANL), including sponsored research, faculty who spend summers conducting research at ANL, and fuel cell seminars presented by ANL personnel at UA. More recently, the UA fuel cell effort has obtained seed funding for SOFC research in the area of stationary power generation from the Gulf Coast Hazardous Substance Research Center (GCHSRC) via USEPA.

The following five research thrusts are already underway in collaboration with a number of federal laboratories and companies involved in the development and commercialization of fuel cell components: 

· Improved catalysts and processes for on-board hydrogen production from liquid hydrocarbons (e.g. methanol) using reforming, water-gas shift and preferential oxidation of CO.
· New synthetic routes towards the development of a nitrogen-based fuel sources for fuel cell systems, fueled by ammonia or amine-based compounds instead of the current natural gas or methanol.

· Formulation of improved membranes, more economical though capable of longer life under more demanding operating conditions. The concept of fluorous media will be applied to fuel cell technology in an attempt to both increase catalyst loading and/or increase the conductivity and operating temperature of PEMs.

· New catalyst formulations for the cell anode and cathode, CO-tolerant catalysts and new catalysts based on bimetallic transition metal alloys for direct methanol and formaldehyde electrooxidation. Alternative coating techniques capable to decrease the noble metal loading on the electrode and new porous supports for the catalyst will also be studied.
· Development of materials for bipolar plates and end plates, with higher conductivity, higher corrosion resistance and lower weight, and of new structural materials for the encasing of fuel cells. Additional efforts are focused on water management and stack humidification, modeling, and system integration of PEMFCs.

Significant progress has been made to date. Furthermore, graduate students working toward Ph.D.s in their respective fields have been recruited to carry out research in each of the thrust areas.  In the long term, we envision this initiative to result in the establishment of a research center in fuel cell technology at The University of Alabama.
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