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Exploration of novel multinary nitrides containing alkaline-earth metal elements by
the sodium flux method
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Novel compounds, Ba4GaN30, BalaSi2, Ba5LaSi6, and Ba26B12Si5N27 were synthesized
by the Na flux method. The crystal structure of Ba4GaN30 is isotypic with Sr4GaN30. BalLaSi2 has cis-trans
o 1[Si] chains. O[Si6] Zintl polyanion in Ba5LaSi6 is a pentagonal Si ring with a Si-Si _stem. The
electrical resistivities of BalLaSi2 and Ba5LaSi6 were 0.31 and 0.48 mQ cm at 300 K and increased with
temperature. The Seebeck coefficients of BalLaSi2 and Ba5LaSi6 were -7.6 p V K-1 and -11 p V K-1,
respectively, at 296 K. Single crystals of a new quaternary compound, Ba26B12Si5N27, were grown on a BN
crucible wall. X-ray diffraction analysis revealed that Ba26B12Si5N27 crystallizes in an orthorhombic
cell. Isolated nitridoborate anionic groups [BN2]3-;, dumbbell-type Zintl polyanions [Si2]2.8-, and
nitride anions N3- are included in the structure. The [Si2]2.8- dumbbell with a Si-Si length of 2.177(5)

has a bond order of 2.6, which is close to the triple bond of Si atoms.
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