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Study on upgrading solar thermal energy with chemical heat pump
— Fundamental experiment on dehydrogenation of 2 -propanol —
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Abstract

Solar energy is clean and infinite, but sparse and fluctuating. And it is difficult to
constantly get high-level thermal energy from the sun due to poor solar condition such
as in Japan. However, it is easy to get low-level thermal energy. So, we use chemical

heat pump in order to upgrade low-level thermal energy from the sun. The heat of under
80°C obtained from the solar collector is absorbed by endothermic dehydrogenation of
2-propanol in liquid phase with a nickel fine-particle catalyst when 2-propanol is reduced to
acetone and hydrogen, and the heat of about 200°C is obtained by exothermic hydro-
genation of acetone in gas phase with a carbon-supported nickel catalyst. For the basic
research of this system, we experimented the dehydrogenation of 2-propanol. It is found
that the specific rate of reaction depends on the reduction condition, the reaction
temperature and the concentration of catalyst.
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