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Chromatography separation of hydrogen isotopes at ambient temperature using dihydrogen
complexes (!Graduate School of Science, Tohoku University, *Graduate School of
Environmental Science, Hokkaido University) OShinya Takaishi,! Tamon Yamauchi,' Kaiji
Uchida,' Shin-ichiro Noro,? Naoki Kishimoto'

Hydrogen isotopes (D and T) have been widely used in our current society and the demands
of them will be further increased in near future. At present, cryogenic distillation technique of
dihydrogen molecules (H,, HD or D») has been used for the separation. This technique requires
much energy because dihydrogen need to be cooled down to 20 K. In order to reduce the energy
costs, new separation techniques which works at ambient condition is required.

In recent years, we have studied hydrogen adsorption properties of the solid dihydrogen
complexes, and clarified that reversible adsorption of H» is possible at ambient temperatures.'
More recently, we found that adsorption energy of D» is higher than that of H,. In this
presentation, we report the H, and D, adsorption isotherms and resultant adsorption enthalpy
(AH) and entropy (AS) in various dihydrogen complexes, and discuss the possible mechanism
for the difference in the adsorption energy. In addition, we report the demonstration of the H-
D, separation using gas chromatography at ambient conditions.
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