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Objectives/Goals Abstract \}
Biogas represents a promising alternative fuel to combat our inCreagHTos ossi| fuelsand
rising greenhouse gas (GHG) emissions. For my project, | sought - S el biogas reforming
reaction in a heat exchanger platform reactor by using metal foang ¢ edUte GHG emissions and
generate a renewable source of electricity.
Methods/Materials
A heat exchanger platform (HEP) reactor is a coupl opmi S\COMQuUIsting reactor integrated with a
solid oxide fuel cell. A unique metal foam supported catal§ySth\as devehepedhfor implementation in biogas
reforming. Six different configurations of the Pd-Rh catalys S Morder to optimize the catalyst
formula. Parameters of operating temperature, conveygon, =i »™and coke formation were used to
determine optimal operating conditions. The HEP rgagtOrwas be esting the applicability of
Pd#Rh/metal foam catalyst in a SOFC fuel processo fvhere re reaction was coupled with catalytic
combustion of SOFC stack flue gas.
Results
Overdll, the integrated reaction reduced aboysdi. s{ssion from biogas. Out of al six different
sets of reforming catalyst the Pd-RhCeZrO2 Q3 catalysSsyes found to be most promising. However,
net 80% CO2 conversion was not ed duetqphsquction of CO2 by the reforming reaction. More

than 90% methane conversion at t
ratio of syngas above 2. Thus, k
used with a suitable catalyst.
Conclusiong/Discussion
This project developed two key i DR ed the feasibility of the reforming reaction for
y A N educed coke deposition and deactivation at higher

was possible over the catalysts with aH2/CO
to be an important means of CO2 reduction if

P

temperatures than commercig / .
combustion reactionsin a hig yent §nq i f-sustaining method. Overall, the devel oped reaction
offers two main environmentyl deAig

reduction.

Summary
The purpQse my rofect isto devel op an efficient method for biogas reforming in a self-sustaining heat
exchanger tor using metal foam Pd-Rh catalyst to generate electricity through solid oxide
fuel cells.

Help Received

Used lab equipment at UCR under supervision of Dr. Chan Park
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