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Fig. S1 (a&b) TEM images of 2D Big,Sb;s. (¢) AFM image of 2D Big,Sb,g, showing
a roughness of 5.25 nm. (d&e) Point EDS results of flat area and the protruded

grains in BigySby;. (f&g) EDS mapping of 2D BigsSbss. (h) Raman mapping of 2D
Big,Sbys.




L5 1 1 1 1 L 1 I 1 L3 1 1 1 1 1 I 1 1
0.0 0.5 1.0 15 2.0 25 3.0 3.5 0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5

Delay time (ns) Delay time (ns)

Fig. S2 Fitting curves of -V;,/V,,~delay time for TDTR measurement of (a) as-
grown and (b) annealed 2D bismuth antimonide. V;, and V, represent in-phase
and out-of-phase signals, respectively. The open symbols and the solid lines denote
measured data and thermal model fitting result. Measurement conditions:
modulation frequency: 1.72 MHz; pump beam spot size: 10 pm; probe spot size:
6.0 pm.
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Fig. S3 (a) XRD patterns and (b) Raman spectra of as-grown and annealed 2D
bismuth antimonide

After annealing process, the absolute Seebeck coefficient values are increased
when x=15, 27 and 35 but decreased when x=0, 7 and 11 (Fig. S4a). There may be two
reasons: 1) the sublimation in the samples with x=0, 7 and 11 is negligible in SEM image
(Fig. S7); ii) the annealing treatment reduces the density of defects. The above
situations will reduce the electron scattering and cause the Seebeck coefficient

decreasing.
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Fig. S4 (a) Seebeck coefficient (b) Electrical conductivity, (¢) thermal
conductivity, (d) power factor and (e) ZT value of annealed Bijgo_,Sby.




Fig. SS AFM and SEM images of annealed 2D Big,Sbs.
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Fig. S6 Microporous structures of Big;Sb;g films before and after annealing at
different Ar flow rates. (a)as-grown (b) 25 scem. (¢) 50 scem. (d) 100 scem. (e)




number of micropores and average size. (f) Seebeck coefficient.
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