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Figure S1. ESR measurement results of the r-BS sample before and after heating to 573K. The distinct 
peak indicates that r-BS has intrinsic defects. A negligible increase in the ESR signal after heating 
indicates that the r-BS defect amount does not change considerably after heating. 
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Figure S2. XRD pattern of the r-BS sample after Seebeck coefficient measurements (heating at 573 
K). Because the XRD measurement was conducted with the sample on a weighing paper with adhe-
sive tape, a corresponding overlapping signal was observed. This background signal was measured, 
and the subtracted XRD pattern was then derived. The results show that the sample used for the 
Seebeck coefficient (after heating at 573 K) measurement did not change after heating. Note that the 
appearance of h-BN peak is due to the inclusion of h-BN into the sample during the separation 
process of the capsule composed of h-BN. 
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Figure S3. FT-IR spectra before and after the Seebeck coefficient measurements (heating at 573 K). 
Both are in close agreement, including the slight peak of the A1(2) (TO) vibrational mode. This result 
suggests that r-BS structure and properties are kept without changing during the Seebeck coefficient 
measurement process. 
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Figure S4. All Seebeck coefficient measurements for the r-BS sample conducted in this work. During 
the measurement, the heating program was set in the order of 373 K→473 K→373 K→573 K. The 
first heating program (373 K→473 K) is designated “1st heating” and the next program (373 K→573 
K) is designated “2nd heating”. In the 1st heating, the Seebeck coefficient increased when the tem-
perature increased from 373 K to 420 K and thereafter decreased when the temperature further in-
creased until 573 K. In contrast, the Seebeck coefficient decreased with an increase in the tempera-
ture in the 2nd heating. The decrease in Seebeck coefficient in the 2nd heating can be understood as 
an increase in the carrier concentration with increasing temperature. To clarify the behavior during 
the 1st heating, thermogravimetric analysis (TGA) (Figure S5), ESR (Figure S1), and gas analysis 
(Figure S6) were performed. TGA revealed that a weight loss of nearly 1% occurred in the range 
from 350 K to 450 K. Gas analysis indicated that the weight loss originated from the desorption of 
water adsorbed on r-BS. The ESR results before and after heating by TGA showed only a slight 
change with heating. Therefore, it was concluded that the weight loss confirmed by TGA was due 
to the desorption of water adsorbed on the sample in air. Moreover, the contact between the r-BS 
surface and the electrode improved upon the desorption of water in the 1st heating, and the Seebeck 
coefficient was accurately measured in the 2nd heating. 
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Figure S5. TGA of r-BS. The corresponding Seebeck coefficient measurement result during the 1st 
heating is shown. A weight loss of nearly 3% occurred in the range from 350 K to 450 K. Gas analysis 
(Figure S6) indicated that the weight loss originated from the desorption of water adsorbed on r-BS. 
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Figure S6. Water desorption from r-BS during heating. During the TGA analysis shown in Figure 
S5, mass number (M/e) 18 species (i.e., water) included in the exhausted gas in the Ar flow at the 
TGA system was monitored using the attached quadrupole mass spectrometer. Because time was 
not precisely matched with the temperature, the result is shown as a function of the heating time. 
The distinct increase in the intensity of water at around 20 min indicates that water desorbed from 
r-BS during the 1st heating. 


