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Bykova, E., Gou, H., Bykov, M., Hanfland, M., Dubrovinsky, L., & Dubrovinskaia, N. (2015) Crystal 

structures and compressibility of novel iron borides Fe2B7 and FexB50 synthesized at high pressure and high 

temperature. J. Solid State Chem., 230, 102–109. http://dx.doi.org/10.1016/j.jssc.2015.06.040 

Abstract: 

We present here a detailed description of the crystal structures of novel iron borides, Fe2B7 and FexB50 with 

various iron content (x = 1.01(1), 1.04(1), 1.32(1)), synthesized at high pressures and temperatures. As revealed 

by high-pressure single-crystal X-ray diffraction, the structure of Fe2B7 possesses short incompressible B–B 

bonds that results in high bulk modulus. Like similarly structured FeB4 and MnB4, Fe2B7 is as stiff as diamond 

in one crystallographic direction, while its volume compressibility is even lower than that of FeB4 and MnB4. 

FexB50 adopts the structure of the tetragonal δ-B, in which Fe atoms occupy an additional interstitial position. 

FexB50 does not show anisotropy in elastic behavior. 
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Abstract: 

A first cobalt boride with the Co:B ratio below 1:1, Co5B16, was synthesized under high-pressure high-

temperature conditions. It has a unique orthorhombic structure (space group Pmma, a = 19.1736(12), b = 

2.9329(1), and c = 5.4886(2) Å, R1 (all data) = 0.037). The material is hard, paramagnetic, with a weak 

temperature dependence of magnetic susceptibility. 
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