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Influence of BsOctahedral Cluster on Thermoelectric Properties of
Metal-Hexaborides
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Powder X-ray diffraction measurements for alkaline-earth hexaborides were carried out using BL0O2B2 at
SPring-8 to analyze crystal structure precisely. The Rietveld analysis performed on the obtained patterns
showed that occupancy of boron site was less than 1. According to the electronic structure calculation, boron
vacancy could generate n-type carrier, being consistent with experimental results of the thermoelectric
properties of the alkaline-earth hexaborides.
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Fig. 1 Crystal structure of the metal-hexaboride
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Fig. 2 (a)Electrical conductivity and (b)Seebeck
coefficient of alkaline-earth hexaborides
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Table 1 Crystallographic parameters of CaBe, SrBes, and BaBe

CaBe SrBe BaBe
Lattice parameter a [ A ] 4.15241(1) 4.19421(1) 4.26497(3)
Atomic coordinates, Boron (x,1/2,1/2) 0.20171(12) 0.20245(15) 0.20503(24)
Site occupancy, Boron 0.9504(16) 0.9550(16) 0.9369(25)
Atomic displacement parameter
Metal U 10°[A?% 12.78(8) 6.54(3) 3.07(3)
Boron Ui 107 [A?] 9.89(32) 6.77(38) 5.67(59)
Un=U3s 107 [A?Y] 4.58(21) 4.70(24) 1.67(34)
Reliability factor Ruwp [%] 2.50 3.12 3.70
R: [%] 2.28 1.49 0.68
S 2.24 1.78 2.21
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Fig. 3 Calculated electron density of states for (a) CaBe
without defect, (b) B-defect, and (c) Ca-defect models.
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