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Structural Stability in Ternary MM’,X,-type Compounds

——defect NiAs-and Spinel-type Structures —

Satoru Ohta

Abstract

A stability criterion between the defect NiAs-and spinel-type structures in ternary MM, X, -
type compounds is investigated, where M and M” are metal atoms containing 3d and 4d transition
metals and X, oxygen and chalcogen atoms. The structural separation between the defect
NiAs-and spinel-type structures is found on the 5 and D (M-X) plane. Here, the breaking
energy = (eV) of metallic bonding is estimated from the sublimation energies for elements at
0K and the dissociation energy D (M-X) (eV) is used as a measure of the cohesive contribution.
From the results obtained, the nearest neighbor metal-metal interaction plays an important role
in the stability of the defect NiAs-type structure. The nearest neighbor interaction between
metal and X atoms stabilizes the spinel-type structure through D (M-X) when = is smaller than
a critical value. In this paper, the structural stability of some representative structures in
ternary MM, X,-type compounds is briefly discussed in terms of = and D (M-X) parameters.
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