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Mechanistic investigation of conversion of C02 into hydrocarbon fuel with

hydrides
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In this study, we systematically investigated the chemical reactions between

M(BH4)n (LiBH4, KBH4 and Mg(BH4)2) and C02 by focusing on the electrostatic interaction between H®
-in hydride and C® + in CO2. The reaction between LiBH4 or a -Mg(BH4)2 and 1 MPa CO2 started to
proceed only when the temperature is increased up to 120 ° C. In contrast, y -Mg(BH4)2 with
nanoporous structure started to react with 0.1 MPa CO2 even at a temperature as low as room
temperature. This suggests that CO2 adsorption by nanopores contributes significantly to the
chemical reaction. The chemical reaction between KBH4 and CO2 was found to proceed during mechanical
milling or heating process. The main solid product was identified as K[HxB(OCHO)4-x] (x =1—3). It
is worth noting that the formation of methanol is confirmed exceﬁt for the emission of hydrogen and
CO. This proves that C02 can be reduced by hydride like KBH4 without catalyst, which provides a new
way for CO2 conversion to hydrocarbon fuels.
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