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Development of Practical Applications of Cu-Based Shift Catalysts for Fuel Processors of Residential Fuel Cell Systems
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Abstract

Residential fuel cell co-generation systems make it possible to reduce the emission of CO, and consume natural resources
efficiently. They generate electricity by an electrochemical reaction between hydrogen and oxygen in the fuel cell, and also supply hot
water by utilization of waste heat. Fuel processors are devices that supply Hp-rich reformed gas to fuel cells. They are equipped with not
only steam-reforming catalysts for hydrogen generation, but also shift catalysts and preferential CO oxidation catalysts for CO
reduction. Cu-based shift catalysts, a kind of base-metal catalyst, are often used for the shift reaction industrially. However, they need
to be kept reduced. They may become deactivated by startup/shutdown (SS) operation, because it is difficult for the operation to keep the
catalysts reduced. We developed a new SS operation which prevented the catalysts from being deactivated by clarifying the factors of
catalyst deactivation, because fuel processors for residential systems are equipped with low-priced Cu-based shift catalysts, for which
frequent SS operations are required. The new SS operation has made it possible to provide 4000-time SS operations, equivalent to 10 years

of operation.
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Fig. 1 Residential fuel cell co-generation system
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Fig. 2 Component and reaction in fuel processor
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Table 1 Changes of catalyst activities, copper and zinc oxide crystal sizes
with and without air exposure during cooling
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Fig. 3 Patterns of SS operation (a) with water condensation and,
(b) without water condensation
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Table 2 Comparison of catalyst activities, copper and zinc oxide crystal
sizes before and after SS operations
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Fig. 4 Changes of catalyst activities for SS operation
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Fig. 5 Influences of gas atmosphere at 300 [l on sintering of Cu particles
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