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Abstract:

Recent global energy shortage and increasing emission regulations have stimulated research and development in fuel cell area.  A fuel processor is a critical reactor technology for the deployment of PEM-based fuel cells for portable and stationary applications.  The fuel processor produces hydrogen rich streams from hydrocarbon feedstocks in a multi-step process (fuel vaporizer, reformer, and CO clean-up reactor). Conventional fuel processing technology is based on fixed-bed reactors, which do not scale well with the small modular nature of fuel cells. Microchannel catalytic reactor-based fuel processors, however, are small, efficient, modular, lightweight, and potentially inexpensive. Microchannel reactors also reduce heat and mass transport limitations for reactions, and thus facilitate exploring and deploying reactions with fast intrinsic kinetics. Over the past several years, PNNL has developed microchannel chemical reactors for fuel processing applications, ranging from the power required for remote electronic device to that for automobile applications.  In this contribution, a high power density fuel processor based on the microchannel technology was demonstrated.  The fuel processor assembly consists of two vaporizer/preheaters, a heat exchanger, a combustor, and a steam reformer, integrated into a single compact unit.  This integrated fuel processor has an equivalent power of 15-25 We.  When tested under short contact time (GHSV 36000-144000 h-1) for methanol steam reforming, a 100 % conversion was achieved at 300 C, yielding a dry gas with less than 2 % CO.    

