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Figure S1 SEM images of Bi,Se;.



Figure S2 TEM images of Bi,Se;@C.
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Figure S3 Thermogravimetric analysis of Bi,Se;@C.

In the TGA curve, the weight loss of Bi,Se;@C is 34.4%. The Bi,Se;@C first experiences a weight
increase because of the oxidation reaction of Bi2Se3 to Bi,O; and SeO,. Second, the carbon is oxidated
to CO, and the SeO, product is volatilized at high temperature. The final product is only Bi,O;. The
weight loss from pure Bi,Se; to Bi,O3 is 28.9% according to the equation (1):

Bi,Se; + C + 11/20, — CO, + 3Se0, + Bi,0;

Therefore, the weight loss can be illustrated as the equation (2):

28.9% (1-W) + W =34.4%

Where W represents the loading content of carbon, (1-W) represents the loading content of Bi,Ses. Thus,

the content of carbon I the samples can be calculated as ~8%.[!%]
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Figure S4 Nitrogen adsorption isotherm and pore size distribution (insert) of Bi,Se;@C.
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Figure S5 Initial four CV curves of Bi,Se; electrode at a scan rate of 0.1 mV s! in a potential
range from 0.01 to 3V.
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Figure S6 Discharge and charge profiles of Bi,Se; within the potential of 0.01-3V at a current
density of 100 mA g-'.



Table S1 Comparison of some representative anodes in potassium-ion batteries.
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Figure S7 SEM images of (a) Bi,Se; and (b) Bi,Se;@C after 20 cycles. The corresponding TEM images

of (C) Bi2863 and (d) Bi2SC3@C.
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Figure S8 Schematic illustration of selected steps from the GITT profile during charging

The transfer of K obeys the Fick’s second law, the diffusion coefficient can be calculated
by the following equation:

4 MsVy AE L2

N

Dy (M 2 (BEey 0 D)
where 7 is the duration time of the current pulse, Vy is the molar volume (cm3 mol!), maz s the
mass of the active material, Mg is the molecular weight (g mol-!), A is the total contact area of
electrode with electrolyte, AEx is the variation of the cell voltage, and AE;s is related to the

change of steady-state voltage for the corresponding step.
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