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Fig. S2(a,b) The HRTEM images of CF.
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Fig. S4 CV curves of the CF (a) and rGOCF-3 (b) electrodes at various scan rates in
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Fig. S3 Contact angles of CF and rGOCEF-3.
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negative reactions.
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Fig. S5 The SEM images of rGOCF-3 after the cell test.




Positive Negative

LumA) Ey(V) LmA) E (V) L AE(V):LmA) Eu(V) L(mA) E V) LJL. AE(Y)

Electrode

CF 11.19  0.829  -8.86  0.651 1.26 0.178 187 -0.619 -7.74 -0.706  0.24 0.087

rGOCF-1 12.88  0.842 -10.55 0.639 1.22 0.203 1.75 -0.618 -855 -0.703 0.20 0.085

rGOCF-3 1586 0.835 -13.57 0.644 1.16 0.191 221 -0.617 879 0699 0.25 0.082

rGOCF-3 1293 0828 -1094 0647 118 0181 ' 236 -0.615 -832 -0.705 028  0.090

Table S1. Electrochemical properties obtained from CV curves of the positive and

negative reactions on various electrodes.

Positive Negative
Electrode D, D, Kk D, D, k
(em?s™) (em?sh) (ems') (em?s™) (em?s) (em s
CF 2.9X10 1.94x 10 2.37X102 8.38x10° L4410 2,98 X102
rGOCF-3 6.13 X 10 4.7X104 2.77 X102 1.17 X103 1.85X 104 5.3X1072

(Note: D1 is the peak oxidation current, D2 is the peak reduction current)

Table S2. Electrochemical properties obtained from Equation S1-S3 of the positive and

negative reactions on CF and rGOCF-3.

The Randles-Sevcik equation(Equation S1) and the Nicholson’s method (Equation
S2-3) are as follows:

When the measured solution temperature is 25°C :

3 1 1
I, = 2.69 X 10°n2ADzCv2 (Equation S1)
_ —0.6288+0.0021AE,, :
Y= 1-0.0017AE, (Equation $2)
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In the formula, ip represents the peak current in the cyclic voltammetry curve, with the

(Equation S3)

unit is ampere; n is the number of electrons transferred in redox reaction; A is the area
of the working electrode, in cm; D is the diffusion coefficient of the active substance,
in cm?s™!; C is the concentration of the active substance in the solution, in mol cm™; v
is the scanning rate set at that time, in Vs™'; AEj is the peak potential difference, in mV;
F is Faraday's constant, in C mol; R is the gas constant, in J K mol; T is the

thermodynamic temperature, in K; k is the electron transfer rate constant, in cm s7'.



Energy efficiency (1) is the ratio of discharge energy to charge energy, expressed as a

percentage. The calculation formula is as follows:

n= (—Edi“h“rge) x 100% (Equation S4)
Echarge
Current
Carbon Electrolyte density CE VE EE Ref
electrode type (mA (%) (%) (%)
cm?)
high temperature
etching and
carbon MV/4-HO- 80 54.4 !
: TEMPO ) ) '
nanoparticles
modified/GF
N/S heteroatoms
and Ti doped DHAQ/ )
40 70.64 - -
WO; K4Fe(CN)g
modified/GF
MV/4-HO- 3
rGO/GF TEMPO 60 942 567 504
1,8-DHAQ/
N/B F ’ 60 67. - - 4
/B codoped/G K+Fe(CN)s 7.9
MV/4-HO- 5
3D rGO/CP TEMPO 50 82.17 5729 46.15
Spherical
mesoporous p
AQS/BQD 30 53 - 58.90
carbon QS/BQDS ? ?
modified/CC
N; Plasma . 7
treated/CF Tiron/AQDS 60 - 62.4 62.1
2,7-AQDS/ g
PEG-rGO/CF FerrocyanideFB 50 98.8 - 49.6
heterogtll)'ucture MV/ ” - o - This
+Go/CF TEMPTMA 70 994 734 733 Wwork

Table S3. The comparison in the performances of AORFBs using carbon electrode.
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