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Electrical Conductivity of Hexagonal Ru-B-M (M=Co, Mn, Cr)

Makoto SASAKI, Kazuki SAITO and Jun NAGANO

(fmXZHH  FRI104 8 H31H)

Co-, Mn-, Cr-doped ruthenium borides (RuB,

RuB1.1) were prepared by the solid

reaction. Doped-metal content limited around 1.0 at % from the change as well in
the lattice parameters. Their electrical conductivities were measured in the temperature
range of 9.5-300 K and resulted metallic character. Considering the residual
resistivities, solidified excess boron in the RuB1.1 may act as impurities in comparison
with RuB. Not only RuB but RuB1.1 were evidently identical with the WC-type
phase. Solidification sites of the Co, Mn and Cr were discussed by the X-ray diffraction
intensity measurement. The electroconductive behavior of the Co-, Mn-, Cr-doped
RuB1.1 and RuB was an exception to the rule of Linde, and it showed a tendency of
relating to the atom space distance along with solidification.

Keywords: Ruthenium boride, Solidification, Residual resistivity, Electrical

conductivity
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Fig. 1. Supposed structures of RuB for WC, and
RuB ; for AIB,.
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Table 1. WC-, AlBy-type structures of borides.

Fig. 2. X-ray diffraction patterns of RuB and RuB; 1.

Crystal _
system a-axis (pm) c-axis (pm)
RuB,, 285.2 285.5
0sB,, 287.6 287.1
VB, 299.1 305.0
299.6 305.4
crg, | 2906.9 306.0
A 300.0 3240
MnB, | 300.9 3039
AlB, 300.9 326.2
Tig, 302.8 322.8
MoB, 304.0 306.0
302.6 312.0
MgB, 308.4 352.2
TaB, 309.7 3225
308.5 328.3
NbB, 3112 326.4
309.2 330.6
UB, 313.1 398.7
312.9 398.9
AuB 314.0 352.0
HIB 3141 347.0
ScB, 3146 351.7
ZrB, 316.9 353.0
PuB, 318.0 390.0
LnB, 224.6 370.4
YB, 329.8 384.3
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Fig. 3. Lattice parameter change of a-axis RuBj 1.
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Fig. 4. Resistivity of RuB and RuB ;.
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Fig. 5. Resistivity of metal-doped RuB .
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Fig. 6. Resistivity of metal-doped RuBy 7 .
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Fig. 7. Linde's expression of residual resistivity of

the metal-doped RuB and RuB ;.
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Fig. 8. Lattice planes of RuB and RuB;j j.
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Table 2. X-ray intensity of each planes in Ru-B system.

Crystal (001) (100) (101) (110) (002) (n) (102)
RuB 1.00000 1,00000 1.00000 1.00000 1.00000 1.00000

RuB (Mn:1.00 at%) 0.85370 1.00000 1.1185 1.5191 1.2227 1.4940
RuB (Co:1.00 at%) 0.86805 1.00000 0.95807 0.95807 0.76204 1.0455
RUB (Cr:1.00 at%) 0.84857 1.00000 0.99706 0.99706 0.79992 1.0887
RuB,, 0.94213 1.00000 1.0802 1.4348 1.0349 1.2434
RuB,, (Mn:1.00 at%) 1.0608 1.00000 1.0768 1.1765 0.86299 0.99104
RuB,, (Co:1.00 at%) 0.80039 1.00000 0.73128 1.1056 0.76624 1.0348
RuB, , (Cr1.00 at%) 1.0827 1.00000 0.97761 1.1668 0.84959 1.0748
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