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Storage and transportation of hydrogen or waste heats have been discussed in terms of hydro-
gen energy systems assisted by catalysis. Hydrogen evolution from decalin as a liquid hydride
(7.3 wt% ) proceeded efficiently with catalysts in liquid-film states under 200°C-boiling condi-
tions. A chemical heat pipe at a 200°C level from factory- to urban-areas was designed with a
reversible set of methanol decomposition and synthesis, whereas a chemical heat pump had
been proposed with the catalysis couple of 2-propanol dehydrogenation and acetone
hydrogenation by upgrading thermal energy from the low-quality level of 80 ~ 90°C upto the
temperature as high as 150 ~ 200°C at the sacrifice of heat removal into ambience.

Tts Gibbs energy was recoverable in fuel cells ( Ho — 2 H* + 2 ¢~ or (CHa):CHOH —
(CH3:2:CO + 2H* + 2 ¢ ; (CH3:CO + 2 H* + 2 e« — (CH3)2CHOH ), which were thermo
-regenerative by means of 2-propanol dehydrogenation or fractional distillation of acetone
from 2-propanol. Importance of thermodynamical coupling between heat and mass transfers
at the superheated catalyst interface was pointed out with reference to these vector-type

irreversible transfer processes.

Key words: superheated catalyst, hydrogen evolution from boiling solution, liquid hydride,

chemical heat pipe & pump, thermo-regenerative fuel cell
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