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Energy Expression of the Chemical Bond between Atoms in Metal Compounds and Its
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Atomization energy approach is developed for treating consistently the chemical
bond between atoms in a variety of 3d transition metal compounds, MmXn, such as borides, carbides,
nitrides, oxides, fluorides and sulfides. The atomization energies of metal element (M) and_non-metal
element (X) are the energies gained or lost by forming MmXn. An atomization energy diagram is first made
for the 3d transition metal compounds. The atomization energies correlate with the M composition,
interatomic distances and overall density as well. This energetic approach leads to the better
understanding of the role of non-metal elements, X (=B, C, N, 0, F and S) as well as metal elements, M
(=Ti, Cr, Fe) in the compound formation.

A new platform for quantum materials design is then constructed on the solid ground of the atomization
energy, focusing mainly on non-metal elements. It is applied practically to the design of hydrogen
storage magnesium compounds containing non-metal elements.
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