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Stynthesis of Prussic Acid. Part XIl Reaction Mechanism,

by Juro HORIUTI & Mituo YAMAGUTI

Abstraet

In accordance with the experimental result in Part IV [“Catalyst” 7, 8 (1951))]
there was advaned in part VIII [“Catalyst” §, 1(1952)] the reaction mechanism of the

synthesis reaction,
2CO+ NH,=HCN + H,+ CO,

that the reaction proceed in one act of the “termolecular” heterogeneous reaction ¢n
the catalyst. This mechanism was now found not to fit in with more extensive ex-
perimental result of Part XI [this collection, p 51 7,

An alternative mechanism was put forward that the above reaction had the rate-
determining step of the “bimolecular” heterogeneous interaction between CO and NH,
retarded by the adsorption cf NH, itself and HCN formed. From the mechanism was
derived the statistical mechanical rate expression which covered the new experimental
data of Part XI quantitatively.

The rate at different pressures of reactant gas up to 20 atm was calculated by
the above rate-expression fitted to experiment showing that the rate increased with
pressure appreciably bul somewhat less than proportional to its square. The effect
on the rate of the diffusion of reactant onto of resultant from the catalyst’s surface

was diseussed,
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