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Valence electronic structure analysis and
cohesive energy calculation of MoSi,
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Abstract: According to the empirical electron theory of solid and molecule, the valence electron structure and theoretical
cohesive energy of MoSi, were calculated by the BLD method. The results show that the theoretical cohesive energy of
MoSi, is 1 677.1 kJ/mol, which agrees well with the experimental data. Because of a shift in Si positions, the valence
electrons between Si—Si atoms along <001> direction are the most (np = 0.402 04). There are lattice electrons with
higher densities in MoSi,, which accounts for the good conductivity of MoSi,. Also, it is speculated that the brittleness of
MoSi, can be explained primarily by a heterogeneity of bond distribution.
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Fig.1 Crystal structure of MoSi, with C11,, structure
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Table 1  Structure parameters of MoSi, obtained from experiments and calculations

Lattice parameter/nm

Si atomic position

Research method Reference
a c/a u
Powder method 0.3200 0.786 1 2.457 0.333¢ [3]
LAPW 0.3222 0.788 3 2.447 0.335 5¢ [10]
Pseudo-potential 0.3202 0.7852 2452 0.337 4¢ [6]
Retrieved refinement 0.320 64 0.784 78 2.448 0.335 3¢ [4]
Single-crystal X-ray diffraction 0.320 56 0.784 50 2.447 0.335 3¢ [5]
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Table 2 Hybridization state parameters of Mo and Si atoms
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Table 3 Valence electron structure of MoSi,
Bond Bonded atom 1, Ty D(n,)/nm D(n,)/nm E,/(kJ-mol ")

A Mo-Si 32 0.258 88 0.260 92 0.260 22 26.420

B Si-Si 16 0.334 66 0.263 22 0.262 52 21.488

C Mo-Si 8 0.238 74 0.263 03 0.262 33 24.169

D Si-Si 4 0.402 04 0.258 44 0.257 74 26.293

E Si-Si 16 0.037 06 0.320 56 0.319 86 1.953

F Mo-Mo 8 0.018 59 0.320 56 0.319 86 2.278

£=0.060 nm AD=|D,-D, |=6.96x10*nm
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Table 4 Calculation data and results of Cohesive Energy of MoSi,
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