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Preparation of CrB single crystals by the reaction between chromium
oxide (IT) and boron powders in carbon

Shigeru OKADA™.' Kiyokata I1zuMI*2, Kunio KUDOU™3, Toetsu SHISHIDO™

Abstract: Single crystals of CrB were obtained by the reaction between chromium oxide (1) and amor-
phous boron powders at 1400 to 1700°C for 2 h in a carbon crucible under an argon atmosphere (0.15 MPa).
CrB single crystals were grown at 1600 to 1700°C for 2 h with the molar ratios of starting material B/Cr,05=
3.0. The CrB crystals had maximum dimensions of approximately 3.3 mm X 0.6 mm X 0.6 mm and grew in the
form of prismatic shape extending in the <001) direction of orthorhombic symmetry. As-grown CrB single
crystals were subjected to chemical analysis and measurements of unit cell dimensions, Vickers microhard-
ness and electrical resistivity. The results are as follows: Crg¢;B, a=0.29668(7) nm, b=0.7868(2) nm, ¢=
0.29309(9) nm, Hv=23.1(£0.8) GPa, p=32.0(£0.2) uQ-cm.
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Fig. 1. The crystal structure of CrB. A perspective drawing

illustrating the boundary structure of the sheets of
AlB, type.
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Fig. 2. Experimental apparatus for heat treatment.

1: Sample, 2: Crucible (carbon or hBN or o—Al;03), 3:
Carbon vessel, 4: Carbon heater, 5: Thermocouple
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Fig. 3. Schematic of the grown CrB crystals in the carbon
crucible. The starting materials are heated at 1600°C
for 2 h.
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Fig. 4. Relation between length of CrB single crystal and mo-
lar ratio (B/Cr;05) in several starting material grown
at 1600°C for 2 h. (in carbon crucible)
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Fig. 5.

SEM photograph of the grown CrB crystals in the
hBN crucible. The starting materials are heated at
1700°C for 2 h.
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Table 1 Basic structural data and chemical analysis of CrB

crystal
Formula unit CrB
Crystal system Orthorhombic
a (nm) 0.29668 (7)
b (nm) 0.7868 (2)
¢ (nm) 0.29309 (9)
V (nm3) 0.06842 (3)
D, (gem™2) 6.097 (3)
D, (gecm™3) 6.06 (4)
Space group Cmem?3)
Z 4
Cr (mass%) 82.0
B (mass%) 17.6
Total (mass%) 99.6
Chemical composition Cr.7B
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