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Study on solar thermal energy system with chemical reactions
— Analysis of 2 —Propanol dehydrogenation process —
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Abstract

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. In this
paper, a new solar system utilizing chemical heat pump was proposed for upgrading low—
level thermal energy from the sun. The chemical reaction we adpted was 2 —propanol/
aceton/hydrogen system. The solar chemical system is composed of solar collecter,
recfication tower and total condensor. The heat from the solar collecter under 80°C is
absorbed by endothermic dehydrogenation of 2 —propanol in liquid phase, and the heat of
about 200°C is obtained by exothermic hydrogenation of acetone in gas phase. For the basic
research of this system, we analyzed the dehydrogenation of 2 —propanol, using an analy-
tical model. It is found that the amount of chemical products of acetone and hydrogen

depends on the reaction temperature and the amount of catalyst.
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