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Prediction of new B6O structures and their properties using ab initio data mining
approach

Jelena Zagorac1,2, Dejan Zagorac1,2, Dragana Jordanov1, Milena Rosić1, Maria Čebela1,
Jelena Luković1,2, Branko Matović1,2

1Institute of Nuclear Sciences Vinča, Materials Science Laboratory, Belgrade University,
Belgrade, Serbia; 2Center for synthesis, processing and characterization of materials for

application in the extreme conditions-CextremeLab, Belgrade, Serbia

Boron suboxide B6O is the hardest known oxide with high thermal stability, high chemical
inertness and high melting temperature which make it applicable for cutting, grinding, drilling and
coatings. We used ab initio data mining approach to investigate B6O system and discover new
possible modifications, besides experimentally known R-3m structure (α-boron structure). All
modifications were optimized by two different ab initio methods using the Crystal17 code.  Also,
mechanical and electronic properties of experimentally known R-3m structure and new predicted
modifications with the B6O stoichiometry were explored by means of ab initio calculations.
Corrections for long-range van der Waals dispersion interactions were taken into account. In this
way we could predict the stability of new modifications and possibility to synthesize them using
appropriate experimental technique. Obtained results gave us more insight in the B6O system and
open a possibility for ex-panding its use in device applications.
Acknowledgments: This project was financially supported by the Ministry of Education, Science
and Technological Development of Serbia (project number: III45012).
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