Unterstitzt von / Supported by

Alexander von Humboldt
Stiftung/Foundation

Hydrogenation of Cabon Dioxide and Dehydrogenation of
Formic Acid for Hydrogen Storage

Yuichiro Himeda* g
National Institute of Advanced Industrial Science and Technology, Tsukuba '
Central 5, 1-1-1 Higashi, Tsukuba, Ibaraki, 305-8565, Japan

himeda.y@aist.go.jp, http://staff.aist.go.jp/himeda.y/

The interconversion between CO2/H2 and formic acid (FA) is one of the most promising
methods for the development of a hydrogen storage system,*! because FA is liquid at ambient
conditions and contains 4.3wt% and 53 g/L of hydrogen. In general, homogenous catalysts for CO2
hydrogenation and FA dehydrogenation require an organic solvent or organic additives for efficient
reactions. We have developed efficient half-sandwich iridium catalysts for these reactions by
modification of the N,N'-bidentate ligands based on our catalyst design concepts. In CO:2
hydrogenation, hydrogen could be converted to formate using proton-responsive catalyst 1 at room
temperature and atmospheric pressure in an aqueous bicarbonate solution.[? Recently, catalysts 3
and 4 produced 0.64 M formate under ambient conditions with efficient catalytic activity. In FA
dehydrogenation, we demonstrated continuous Hz production (up to 0.5 m®) using catalyst 2
without CO contamination in water for 363 h.*! In addition, FA dehydrogenation in a closed vessel
generated a high-pressure gas mixture using catalysts 1 and 2 (up to 153 MPa).[4l These results
show that FA has the potential to be a promising Hz carrier.
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