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Calculations: 

1. Single Electrode:

Areal capacitances of Bi2O3 electrodes were calculated from their CVs according 

to the following equations:

(1)
𝐶𝑎 =

𝑄
△ 𝑉·𝑆

      

where Ca (mAh/cm2) is the areal capacitance, Q (C) is the average charge during 

the charging and discharging process, △V (V) is the potential window and S (cm2) is 

the area of Bi2O3 electrode (0.5 cm2).

Specific capacities of the Bi2O3 electrodes were calculated from their CVs 

according to the following equation:

(2)
𝐶𝑠 =

𝑉

∫
0

𝐼 × 𝑑𝑉

3600 × 𝑣 × 𝑚
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where Cs (mAh/g) is the specific capacity, V (V) is the voltage, I (mA) is the 

current, v (V/s) is scan rate and m (g) is the mass of Bi2O3 electrode.

Alternatively, specific capacities of electrode were measured by galvanostatic 

charge/discharge method based on the following equation:

(3)
𝐶𝑎 =

△ 𝑡

∫
0

𝐼 × 𝑑𝑡

𝑚
       

where Cs (mAh/g) is the specific capacity, I (mA) is the constant discharge current, 

△t (h) is the discharging time and m (g) is the mass of Bi2O3 electrode.

Figure S1. (a) SEM images of the L-Bi2O3. (b) High-magnification SEM image of the L-Bi2O3. 



Figure S2. (a) TEM images of the L-Bi2O3. (b) High-magnification TEM image of the L-Bi2O3. 

Figure S3. (a) Survey XPS spectrum of Bi2O3 samples. (b) O 1s XPS spectra of the L-

Bi2O3 and H-Bi2O3 samples.



Figure S4. CV curves at various scan rates of H-Bi2O3 samples

Figure S5. (a) Galvanostatic discharge curves of the L-Bi2O3 electrodes at a different 
current densities. (b) Mass capacity of the L-Bi2O3 and H-Bi2O3 electrodes obtained 
from galvanostatic discharge curves.



Figure S6. (a) EIS plots for H-Bi2O3 (black), and their corresponding simulation 

results (red). (b) for L-Bi2O3 and their simulation result.

Figure S7. XRD spectra of the Bi2O3 after different annealing time.

 
Figure S8. (a) Galvanostatic discharge curves at 16 mA/cm2, and (b) Capacity as a 

function of the H-Bi2O3 electrodes obtained at different annealing times. 



Table S1. The BET surface area and of L-Bi2O3 and H-Bi2O3 electrodes.

Samples L-Bi2O3 H-Bi2O3

BET Surface Area (m2/g) 5.9 21.3

Pore Volume (cm³/g) 0.013587 0.002842

Table S2. A summary of the electrochemcial performance of the anodes.

Electrode Capacity Stability Electrolyte Ref.

AC-Bi2O3 332.6 F/g

 (1 A/g)

—— 6 M KOH 1

Bi2O3 NT5-GF 69.3 mF/cm2

(0.1 mA/cm2)

99% 

(1000 cycles)

6 M KOH 2

Bi2O3/GN 3683 mF/cm2

(20 mA/cm2)

90%

(1000 cycles)

6 M KOH 3

graphene–Bi2O3
255 F/g

(1 A/g)

65%

(1000 cycles)

6 M KOH 4

ESCNF@Bi2O3 530 mF/cm2

(1 mA/cm2)

87%

(1000 cycles)

1 M KOH 5

Bi-200 90.5 mAh/g

（4.5 A/g）

96%

(10000 cycles)

1 M KOH 6

VO 0.28 F/cm2

(10 mv/s)

—— 5 M LiCl 7

OCFP 1.56 F/cm2

(5 mA/cm2)

99%

(20000 cycles)

1 M H2SO4
8



Highly 

Functionalized 

Activated Carbons

297 F/g

(30 A/g)

90.6 %

(10000 cycles)

1 M KOH 9

VN-RGO 270 mAh/g 

(0.1 A/g)

90 %

(2000 cycles) 

CYCLES)

()

1 M LiPF6 

(EC/DEC)

10

H-Bi2O3 0.14 mAh/cm2

(4 mA/cm2)

71.4%

(5000 cycles)

1 M KOH This work

Table S3. Values of the equivalent circuit components used for the EIS date of L-

Bi2O3 and H-Bi2O3 sample.

W (S s1/2)component Rs (Ω) Rct (Ω)

R T P

C (F)

L-Bi2O3 4.646 25.7 73.32 337.1 0.285 0.0000218Fitted

values
H-Bi2O3 3.417 1.471 1729 1768 0.522 0.000897

Table S4. The Bi concentration in the electrolyte for L-Bi2O3 and H-Bi2O3 electrodes 

after 5000 cycles.

samples L-Bi2O3 H-Bi2O3

Bi concentration (mg/L) 3.25 1.11
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