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Abstract:

This talk will present an overview of the microstructure and phase stability of hexaboride ceramics of
controlled morphologies. Hexaborides are a unique class of non-oxide ceramics with many interesting
electronic, magnetic and optical properties. The cubic crystal structure consists of covalently bonded
boron octahedra surrounding a loosely-bonded metal ion, which donates electrons to the boron
framework and directly influences the compound’s conductivity. Compatible metal ions are restricted in
size by the boron sublattice, and therefore readily form solid solutions in mixed-ion compounds. CaB6,
SrB6, and BaB6 powders have been produced, along with binary mixtures of each in 10 mol.%
increments. Synchrotron radiation and detailed Raman spectroscopy have been used to detail the
crystallography and bonding states in the materials. X-ray diffraction was used to study the phases
formed, and while the (Ca-Sr)B6 and (Ba-Sr)B6 systems form single solid solutions, the (Ba-Ca)B6
system separates into two solid solution phases. Atomic-resolution TEM was subsequently used to
determine defects in the materials. We will also present preliminary results on the formation of carbides.
The compositionally diverse TaCl-x phase is an interstitial carbide having a rocksalt crystal structure
and mixed covalent, metallic, and ionic bonding. Therefore, this material has an interesting combination
of properties that in some respects are intermediate between typical ceramics and metals.
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