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Fig. S1. The SEM images for (a) rGO and (b) BG samples.



Fig. S2. The HRTEM images for (a) rGO and (b) BG samples.



Fig. S3. The N2 adsorption-desorption isotherms and the pore-size distributions (inset) for rGO 

sample.



Fig. S4. The charge and discharge curves for the BG cathode upon cut-off voltages of 2.3 V, 2.4 V, 

and 2.5 V at 1 A g-1.



Fig. S5. The SEM images for the BG sample (a) before cycling and (b) after 100 cycles.



Fig. S6. The charge and discharge curves for the rGO cathode at different current densities.



Table S1. The comparison of the electrochemical performance between BG and other cathodes for 
RABs.

Cathode materials
Charge/discharge 

voltage (vs. Al)
Cycling performance Ref.

BG 2.0 V/1.8 V
0.5 A g-1/100 cycle/227 mAh g−1

5 A g-1/10000 cycle/135 mAh g−1

This 
work

SnSe 2.0 V/1.6 V 0.3 A g-1/100 cycle/107 mAh/g 1

VS4 1.3 V/0.7 V 0.4 A g−1/120 cycles/197 mAh g−1 2

Expanded Graphite 2.1 V/2.0 V 2 A g-1/300 cycles/111 mAh g−1 3

Ti0.95□0.05O1.79Cl0.08(OH)0.13 1.2 V/1.0 V 3 A g-1/110 cycles/64 mAh g−1 4

Macrocyclic 
calix[4]quinone

1.0 V/ 0.8 V 0.2 A g-1/50 cycles/269 mAh g−1 5

CoS1.097 1.5 V /0.7 V 0.1 A g-1/500 cycles/80 mAh g−1 6

Tetrachloro-1,4-
benzoquinone

1.4 V /1.1 V 2 A g−1/200 cycles/104 mAh g−1 7

K2CuFe(CN)6 1.0 V/0.8 V 0.5 A g−1/100 cycles/48 mAh g−1 8

Surface-perforated 
graphene

2.0 V/1.8 V 2 A g−1/200 cycles/197 mAh g−1 9

N-doped C@ZnSe 2.1 V/1.8 V 1.5 A g−1/500 cycles/61 mAh g−1 10

Graphite 
flakes@carbon fiber

2.0 V/1.8 V 3 A g−1/300 cycles/60 mAh g−1 11

Graphite Nanoflakes 2.0 V/1.8 V 1 A g−1/1000 cycles/100 mAh g−1 12

Unzipped carbon 
nanotubes

2.0 V/1.8 V 5 A g−1/5600 cycles/75 mAh g−1 13

Graphene 2.3 V/2.2 V 3 A g−1/1000 cycles/75 mAh g−1 14

Carbon@graphene 1.9 V/1.8 V 4 A g−1/10000 cycles/98 mAh g−1 15

Graphitic foam 2.1 V/1.9 V 4 A g−1/7500 cycles/70 mAh g−1 16

SnS2 1.6 V/0.7 V 0.2 A g−1/100 cycles/70 mAh g−1 17

C@N-C@N,P-C 1.3 V/0.5 V 5 A g−1/2500 cycles/98 mAh g−1 18

CoSe2/C-ND@rGO 1.8 V/0.9 V 1 A g−1/500 cycles/143 mAh g−1 19

Co3(PO4)2@C 1.2 V/1.3 V 2 A g−1/500 cycles/151 mAh g−1 20

Co3S4 0.9 V/0.7 V 0.05 A g−1/150 cycles/90 mAh g−1 21

CoSe 1.9 V/ 1.9 V 5 A g−1/100 cycles/63 mAh g−1 22

CuO 0.8 V/0.6 V 0.2 A g−1/100 cycles/113 mAh g−1 23

Ni3S2@Graphene 1.5 V/1.0 V 0.2 A g-1/300 cycle/50 mAh g-1 24

CuS@C 1.9 V/1.0 V 0.02 A g-1/100 cycle/90 mAh g-1 25

NiCo-sulfide 2.0 V/1.6 V 1 A g-1/100 cycle/83 mAh g-1 26

Cu3P/C 1.0 V/0.8 V 0.05 A g-1/50 cycle/147 mAh g-1 27

V2CTx MXene 1.4 V/1.0 V 0.1 A g-1/100 cycle/90 mAh g-1 28

Co-P/CC 1.0 V/0.8 V 0.2 A g-1/400 cycle/85 mAh g-1 29

VS4/rGO 1.6 V/1.0 V 0.2 A g-1/100 cycle/70 mAh g-1 30



Fig. S7. The GITT curve for the rGO cathode.



Fig. S8. The CV curves for the rGO cathode at different scan rates.



Fig. S9. The plot of ln(i) versus ln(v) for the rGO electrode.



Fig. S10. The percentage of capacitive contribution for the rGO electrode upon different scan rates.



Fig. S11. The ex-situ Raman spectra for AlCl3/[EMIm]Cl ionic liquid on the BG cathode surface.



Fig. S12. The Raman spectra for the rGO cathode upon diverse states.
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