
ホウ素と硫黄を用いた新規二次元物質の合成 

New two-dimensional materials synthesized by using boron and sulfur 
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   Two-dimensional (2D) materials consisting of a single or a few layers of atoms have superior 

performance as compared to conventional materials or their bulk counterparts in a variety of applications, 

because of their unique properties, including their flexibility, high specific surface area, and quasi-2D 

electron confinement. Combining 2D materials through layer stacking in a controlled manner can also 

produce several novel functionalities in the form of new three-dimensional (3D) layered materials (van der 

Waals heterostructures) [1]. Therefore, synthesis of new 2D materials opens several pathways for the 

applied use of van der Waals heterostructures. 

In this work, we have synthesized rhombohedral boron monosulfide (r-BS) based on the procedure 

reported in literature [2], where r-BS was reported to be synthesized above 1473 K under high pressure 

condition (3-7 GPa). We have then exfoliated the synthesized r-BS to form a new two-dimensional material 

of boron monosulfide (BS). In the presentation, we will report on the results of X-ray diffraction, X-ray 

photoelectron spectroscopy, transmission electron microscopy (TEM), atomic force microscopy, Raman 

spectroscopy, and photo luminescence as well as the theoretical calculation results. These results suggests 

the successful exfoliation of BS sheets 

from bulk r-BS. Fig. 1-left shows typical 

TEM image of BS sheets with a few 

layer thickness, where the corresponding 

diffraction pattern (Fig. 1-right) clearly 

indicates the crystalline structure of BS. 
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Fig. 1 Typical TEM image of synthesized BS sheets (left). The 

corresponding diffraction pattern obtained during TEM 

observation. 
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