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Chemical heat pump with reaction couple of acetone hydrogenation and 2-propanol dehy-
drogenation was studied at the aim of upgrading low-level thermal energy around 80°C to
high-level thermal energy around 200°C. Reaction kinetics of acetone hydrogenation were
investigated on two kinds of nickel ultrafine particle catalysts supported on active carbon and
plate type aluminum, Reaction data of the catalyst supported on the carbon were correlated with
the following equation.

I\ KhoKaPhPa— KKiPi
{1 +KhPh+KaPa+KiPiy

Two different kinds of conceptions of the reactor were compared on the point of view of the
thermatl efficiency: first, a classical fixed bed reactor with the nickel catalyst supported on the
active carbon, and secondly, a heat exchanger-type reactor with the catalyst on the porous
alumina surface of the aluminum plate. When some of the technical characteristics, such as heat
output per reactor volume, heat transfer efficiency and so on, were compared under various
operating conditions, it was shown that the new type reactor could lead to a remarkable progresses
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in terms of compactness.

Feasibility study of this chemical heat pump system was done for the purpose of the use of

low-level waste heat for the community,
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