
substance: boron compounds with group IV elements 
property: properties of boron-zirconium compounds

ZrB

critical temperature of superconductivity

Tc 3.4 K 91F,
53H

Band structure of Ti, Zr, Hf monoborides [89I].

ZrB 2

Metallic; preparation [75S, 52P, 77G1, 77L], crystalline structure [75S, 77G1], electronic structure [77G1,
77G2, 77P, 76G], electrical conductivity [79L], electrical transport [77C].

Some properties of ultrafine zirconium boride powders and films [93A].

Preparation of ultrafine zirconium boride powders and films [94A1].

Preparation and some properties of ultrafine ZrB2 (and TiB2) powders [95A].

Preparation by borothermic reduction (mechanochemical treatment) of zirconia [96M].

Preparation of high-purity ZrB2 powder [95Z].

Growth and crystal data for preparation by high temperature solution growth [84L] and references therein.

Preparation of single crystals by the floating zone method [96O].

Interaction in ZrN-ZrB2 and HfN-HfB2 systems (X-ray diffraction, metallography, microhardness, melting
point) [84O].

For structure and Brillouin zone see TiB2, Fig. 1 and Fig. 2, respectively.

Space group: P6/mmm

lattice parameters
(in nm)

a 0.3170 86I
c 0.3531
a 0.599 91S
c 0.671

The cited papers don’t give hints why the lattice parameters are so different.

interatomic distances
(in nm)

d 0.317(6) Zr – Zr 91S
0.183(3) B – B
2.54(12) Zr – B

activation energy of chemical reaction

EA 144.5(15) kJ mol−1 T = 2609...2909 K from profile of combustion synthesis 92D

electronic properties

Total and component electronic density of states calculation in Fig. 3 [91S].



resistivity

ρ 30 nΩ  m 86I

Hall coefficient

RH −2.0·10−3 µm3C−1 86I

carrier concentration

n 0.04 electrons / unit cell 91T

carrier mobility

µH 6.66·10−2 m2V−1 s−1 86I

coeff. of electronic heat capacity

γ 0.93 mJ K−2mol−1 69T,
91T

thermal diffusivity

D 2.10·10−3...1.79·10−3 T = 2609...2909 K 92D
(units are misssing) thermal diffusivity of the reactants

in combustion synthesis

Properties of ultrafine ZrB2 powders and films in [94A2].

Oxidation behavior of ZrB2 [87K].

Oxidation behavior of ZrB2 composite ceramics [87S].

ZrB 12

Superconducting; preparation [75S], crystalline structure [75S], Curie temperature [71F], magnetic properties
[73O]

critical temperature of superconductivity

Tc 6.03 K 91F,
68M

ZrB 51

Interstitially doped β-rhombohedral boron, see LB III/41C (boron).



References:

52P Post, B., Glaser, F.: J. Chem. Phys. 20 (1952) 1050.
53H Hardy, G.F., Hulm, J.K.: Phys. Rev. 89 (1953) 884.
68M Matthias, B.T., Geballe, T.H., Andres, K., Corenzwit, E., Hull, W., Maita, J.P.: Science 159 (1968)

530.
69T Tyan, Y.S., Toth, L.E., Chang, Y.A.: J. Phys. Chem. Solids 30 (1969) 785.
71F Fisk, Z., Lawson, A. C., Matthias, B. T., Corenzwit, E.: Phys. Lett. 37 A (1971) 251.
73O Odintsov, V. V., Kostetskii, I. I., L'vov, S. N.: Izv. Akad. Nauk, Neorg. Mater. 9 (1973) 944: (engl.

Transl. in Inorganic materials).
75S Samsonov, G. V., Serebryakova, T. I., Neronov, V. A.: Boridy, Moskva Atomizdat, 1975.
76G Glaunsinger, W. S.: Phys. Status Solidi (b) 74 (1976) 443.
77B Berezin, A. A., Golikova, O. A., Zaitsev, V. R., Kazanin, M. M., Orlov, V. M., Tkalenko, E. N.,

in:Boron and Refractory Borides, (Matkovich V. 1., ed.) Springer: Berlin, Heidelberg, New York
1977, p. 52.

77C Castaing, J., Costa, P.: see [77B], p. 390.
77G1 Gurin, V. N., Sinelnikova, V. S.: see [77B], p. 377.
77G2 Gal'chenko, G. L., Lavut, E. G., Lavut, E. A., Vidavsky, L. M.: see [77B], p. 331.
77L Lundström, T.: see [77B], p. 351.
77P Perkins, P. G.: see [77B], p. 31.
79L Leyarovska, I., Leyarovski, F.: J. Less-Common Met. 67 (1979) 249.
84L Lundström, T.: J. Less-Common Met. 100 (1984) 215.
84O Ordan'yan, S.S., Chupov, V.D.: Inorg. Mater. 20 (1984) 1719.
86I Ishizawa, Y., Tanaka, T.: in: Inst. Phys. Conf. Ser. No. 75: Chapter I, Adam Hilger: 1986, p. 29.
87K Kaner, R.B., Kouvetakis, J., Warbie, C.E., Sattler, M.L., Bartlett, N.: Mater. Res. Bull. 22 (1987) 399.
87S Sakai, K., Segawa, Y., Kida, O., Kondoh, S., Okumiya, M.: in: Proc. 9th Int. Symp. Boron, Borides

and Rel. Compounds, University of Duisburg, Germany, Sept. 21 - 25, 1987, H. Werheit ed.,
University of Duisburg: Duisburg, Germany, 1987, p. 432.

89I Ivanovskii, A.L.: Phys. Status Solidi B 158 (1989) K129.
91F Fisk, Z.: in: Boron-Rich Solids, Proc. 10th Int. Symp. Boron, Borides and Rel. Compounds,

Albuquerque, NM 1990 (AIP Conf. Proc. 231), D. Emin, T.L. Aselage, A.C. Switendick, B. Morosin,
C.L. Beckel ed., American Institute of Physics: New York, 1991, p. 155.

91S Stein, H., Aselage, T.L., Emin, D.: in: Boron-Rich Solids, Proc. 10th Int. Symp. Boron, Borides and
Rel. Compounds, Albuquerque, NM 1990 (AIP Conf. Proc. 231), D. Emin, T.L. Aselage, A.C.
Switendick, B. Morosin, C.L. Beckel ed., American Institute of Physics: New York, 1991, p. 322.

91T Tanaka, T., Ishizawa, Y., I, : in: Boron-Rich Solids, Proc. 10th Int. Symp. Boron, Borides and Rel.
Compounds, Albuquerque, NM 1990 (AIP Conf. Proc. 231), D. Emin, T.L. Aselage, A.C.
Switendick, B. Morosin, C.L. Beckel ed., American Institute of Physics: New York, 1991, p. 46.

92D Dunmead, S.D., Munir, Z.A.: J. Am. Ceram. Soc. 75 (1992) 180.
93A Andrievski, R.A., Kravchenko, S., Shilkin, S.: in: Proc. 11th Int. Symp. Boron, Borides and Rel.

Compounds, Tsukuba, Japan, August 22 - 26, 1993 (Jpn. J. Appl. Phys. 10), R. Uno and I. Higashi
ed., 1993, p. 198.

94A1 Andreev, Yu.G., Lundström, T.: J. Alloys Compounds 210 (1994) 311.
94A2 Andrievski, R.A., Kravchenko, S.E., Shilkin, P.: Proc. 11th Int. Symp. Boron, Borides and Rel.

Compounds, Tsukuba, Japan, August 22 - 26, 1993, Jpn. J. Appl. Phys. Series 10 (1994), p. 198.
95A Andrievskii, R.A., Kravchenko, S.E., Shilkin, S.P.: Inorg. Mater. 31 (1995) 965.
95Z Zhao, Hong, He, Yu, Zongzhe, Jin: J. Am. Ceram. Soc. 78 (1995) 2534.
96M Millet, P., Hwang, T.: J. Mater. Sci. 31 (1996) 351.
96O Otani, S., Ishizawa, Y.: J. Cryst. Growth 165 (1996) 319.



Fig. 1.

TiB2. Structure [86I].

TiB2

B Ti



Fig. 2.

TiB2. Brillouin zone [86I].
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Fig. 3.

ZrB2. Total and component electronic density of states calculation. The vertical dashed line indicates the
position of the Fermi energy [91S].
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