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Catalyst Development for Thermoregenerative Fuel Cell Consisting of
Acetone Hydrogenation / 2-Propanol Dehydrogenation Reaction Pair
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A redox reaction pair of acetone hydrogenation/2-propanol dehydrogenation is used as a thermoregenera-
tive fuel cell by converting low-quality heats into electric energy directly, where catalytic dehydrogenation
of 2-propanol takes place at 90°C and is coupled with the fuel cell consisiting of hydrogen / acetone elec-
trodes. At the positive electrode, catalytic reactions proceed among acetone, proton and electron. Carbon-
supported ruthenium and ruthenium-platinum composite catalysts prepared by an impregnation method
exhibted certain extents of electricity generation. Catalyst design for better fuel cell electrodes is proposed
from a viewpoint such that vacant d-orbitals of the positive-electrode catalyst metals should possess proper
lobe extentions and energy levels in order to have large adsorption abilities toward acetone and to yield 2-

propanol by facile C-H bond formation.
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(CH,),CHOH [1] = (CH,),CO [g] +H, [g] (&% : AH°= 100.4 kd/mol) (1)
(CH,),CO [g] +H, [g] = (CH,),CHOH [g] (%4 : AH°= -55.0 kd/mol) (2)
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