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Table 1 Valence electron structure of ZrC

Atom o R(I)/nm ne
Zr B10 0. 14039 3.3858
C 6 0. 07630 4
Bond Atom bond I« na D(a)/nm D(a)/nm
A C—Zr 12 0.47913  0.23465 0.23586
B c—C 12 9.82x10°% 0.33185 0.33307
C  Zr—Ir 12 0.13447  0.33185 0.33306
D C—Zr 16 6.56x 10"+ 0.40643 0.40758
E € —Zr 48 7.02x10°° 0.52469 0.52591

B= 0.060nm; | AD|= 0.00122nm
F2 ZtN MMM T4

Table 2 Valence electron structure of ZrN

Atom o R(I)/nm ne
Zr B11 0.13441 3.5900
N 1 0.07165 3
Bond Atom bond I, na D(a)/nm D(a)/nm
A N —Zr 12 0.43001  0.22820 0.22777
B N —Zr 12 1.04x107% 0.32272  0.32229
C  Ir—Ir 12 0.12573  0.32272  0.32229
D N —Zr 16 7.05x10°5 0.39525 0.39488
E N —Zr 48 8.56x10°° 0.51027 0.50984

B= 0.060nm; | AD|= 0.00043 nm
T3 LB, T 450

Table 3 Valence electron structure of ZrB>

Atom o R(I)/nm ne
Zr Al4 0. 13441 3.1615
B 4 0.0798 2.5296
Bond Atom bond  [q na D(a)/nm D(a)/nm
A B—B 6 0.43716  0.18273 0.18117
B B—Zr 24 0.23316  0.25371 0.25215
& B—B 4 6.60x10°% 0.3520 0.35043

B= 0.060nm; | ADI= 0.00156 nm
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Table 4 Calculation results for bond energy of
ZrC, ZrN and ZrB, cells

Compound Atom bond  Bond order Bond energy/ (kJ*mol” N

ZxC C—Zr A 83.71
Zr —/r C 24.72
ZrH N —Zr A 65. 65
Zr —/r C 24.75
ZrB> B—B A 68. 79
B—Zr B 38.22
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Valence electron structure of refractory zirconium compound

ZHANG Qiao-xin
(State Key Laboratory of Advanced T echnology for Materials Synthesis and
Processing, Wuhan University of Technology, Wuhan 430070, P.R. China)

[ Abstract] According to solid and molecular empirical electron theory the valence electron structure of ZrC, ZrN and ZrB, phases
are calculated by bond length difference( BLD) method. The magnitude of the covalent number n4 on the strongest chemical bond in
ZrC, ZrN and ZrB; crystals and chemical bond energy E are in agreement with that of the hardness and melting point. ZrB; has

strong atom layer due to certain covalence electron number on Zr —B bond and special bond net feature.
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