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Synthesis and Structure of Two-Dimensional Boron Sheets (‘Laboratory for Chemistry and
Life Science, Tokyo Institute of Technology, 2JST-ERATO) OMasahiro Katakura,' Tetsuya
Kambe,"* Hinayo Taya,' Kimihisa Yamamoto '*

Borophene, which is a two-dimensional atomic layer of boron atoms, has been attracting
much attention due to the unique physical and chemical properties. So far, the synthetic method
was limited to those under high vacuum only on specific metals. In this study, we investigated
solution-phase synthetic method in mild conditions of the boron 2D network like a borophene
skeleton. The obtained crystals have a prismatic shape (Fig. 1a). Single crystal structure
analysis revealed a boron monolayer network structure (Fig. 1b) and alternating stacking of
boron-oxygen monolayer sheets and potassium cation layers (Fig. 1c). Furthermore, monolayer
exfoliation was achieved by using polar solvents. The support of the monolayer sheets on
HOPG was revealed by atomic force microscopy.
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Fig. 1 (a) SEM images of the boron layered crystal. (b) Side and (c¢) top views of the boron
layered crystal.
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