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Table 1 The calculated results about the valence electron structure of the solid solutions

Value, x a,/nm Hybridization levels AD/nm ny n/% E4/kJ-mol Tw/K
0.0 0.463 7 BI11,5,3 0.003 640 51 0.505 446 4 93.675 90.609 3642
0.1 0.463 0 Bl11 0.002 666 63 0.500 027 4 93.716 88.286 3548
0.2 0.462 3 Bl11 0.001 688 61 0.494 5879 93.759 85.967 3454
0.3 0.461 6 B12+4B11 0.001 520 73 0.492 612 1 94.070 84.389 3389
0.4 0.460 9 3B12+2B11 0.002 163 52 0.493 994 9 94.659 83.492 3353
0.5 0.460 2 B12 0.002 802 78 0.495217 8 95.265 82.519 3313
0.6 0.459 5 B12 0.001 808 45 0.489 5242 95.331 80.113 3216
0.7 0.458 8 B12 0.000 809 60 0.483 812 1 95.399 77.710 3119
0.8 0.458 1 B12 0.000 193 87 0.478 081 8 95.648 75.308 3022
0.9 0.457 4 B12+B13 0.002 918 09 0.483 806 9 96.597 75.071 3011
1.0 0.456 7 B13 0.003 623 85 0.489 287 6 97.757 74.701 2 996
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Table 2 The ionic bond ratio of the Zirconium compounds

Materials ZrC ZrN

Difference of electro-negativity 1.22 1.71
Ratio of the ionic bond/% 31.071 51.858
Ratio of the covalent bond/% 68.929 48.142
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Valence Electron Structure and Properties of the ZrC,,N, Solid Solution

Li Jinping'?, Meng Songhe', Han Jiecai'>, Zhang Xinghong', Luo Xiaoguang'
(1. Harbin Institute of Technology, Harbin 150001, China)
(2. Postdoctoral Mobile Station of Mechanics, Harbin Institute of Technology, Harbin 150001, China)

Abstract: The ZrC,. N, permutation solid solutions have been prepared by hot-pressing of ZrC and ZrN ceramics in order to forecast the
their properties. The valence electron structures have been analyzed on the base of a empirical electron theory (EET) of solids and
molecules. The valence electron numbers of each bond in the solid solutions have been calculated using a bond length difference (BLD)
and the parameters of valence electron structure of the solid solutions have been compared with the ZrC and ZrN matrix. The results
showed that, when the ZrC and ZrN dissolved each other, the hybridization levels of the nonmetal atoms are invariable, and the other
parameters changed. With the x value rises, the hybridization levels of the zirconium atoms rise form B11 to B13, the electron amount, and
the bond energy on the strongest bond, and the melting points, all decrease, while the percentage of the covalent bond numbers increase,
indicating the decreases of hardness, bond energy and toughness, and the increase of strength.
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