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Development of dinitrogen activation reactions by supported metal cluster
catalysts
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The ammonia synthesis from dinitrogen using the Haber-Bosch process requires

high temperature (773 K) and high pressure (30 MPa) conditions. Development of new catalysts for
the synthesis under milder conditions is urgently necessary. We have developed a ultra-small
molybdenum metal cluster catalyst for highly-efficient ammonia synthesis. This novel cluster has
been prepared by immobilization of molecular molybdenum chloride cluster on a porous support,
followed by removal of the chloride ligands. The catalytic activity of this novel catalyst is higher
than those of other supported Mo catalysts at 673 K and 1 MPa, and the reaction constantly proceeds
even at 473 K under 5 MPa. As mechanistic studies have suggested, the cleavage of inert N= N triple
bond in dinitrogen is promoted by cooperation of the multiple molybdenum sites, which facilitates
the efficient ammonia synthesis.
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