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Fig. S1. (a) TEM image and (b) HRTEM image of IPCN850. The inset in (b) displays the FFT

pattern of [IPCN850, demonstrating their amorphous characteristic.
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Fig. S2. The Raman spectra of (a) IPCN850, IPCN850@dopa, IPCN850@dopa@Fe-TA(3)

electrodes and (b) bare glass, glass@dopa, glass@dopa@Fe-TA(6) samples.



Fig. S3. FE-SEM images of (a) IPCN850 electrode, (b) IPCN850@dopa electrode, and (c)

IPCN850@dopa@Fe-TA(3) electrode. (Scale bars represent 500 nm.)



Fig. S4. (a,b) Dark-field TEM images of the IPCN850@dopa@Fe-TA(3). (c-f) TEM-EDX
mapping of the IPCN850@dopa@Fe-TA(3). The C, N, O, Fe atoms are homogeneously
distributed over the nanosheets. The scale bars represent 100 nm for the panel (a) and 20 nm for

the panels (b-f).
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Fig. S5. (a) The specific gravimetric capacitances at different scan rates (5-500 mV s') of
IPCN850 and the polydopamine-coated IPCN850 (IPCN850@dopa) electrodes prepared with
different concentrations (2, 4, 8, 12, or 16 mg mL-!) of dopamine solution. CVs of IPCN850 and
IPCN850@dopa electrodes with respect to the various concentrations of dopamine solution at the

scan rate of (b) 5 mV s, (¢c) 100 mV s!, and (d) 500 mV s
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Fig. S6. Each contribution of IPCN850, polydopamine, and Fe*'-tannic acid layers for
IPCN850@dopa@Fe-TA(3) electrode to specific gravimetric capacitance at (a) different scan

rates (5-500 mV s!) and (b) relatively low scan rates of 5-40 mV s
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Fig. S7. Specific capacitances of IPCN850, IPCN850@dopa, IPCN@Fe-TA(3), and

IPCN850@dopa@Fe-TA(3) electrodes at different scan rates (5-500 mV s).



Table S1. EIS fitting parameters for IPCN850, IPCN@dopa, and IPCN850@dopa@Fe-TA(3)

electrodes.

IPCN850@dopa
IPCN850 IPCN850@dopa @Fe-TAQ3)
4.08 x 10! 5.81 x 107! 9.87 x 10!
R1(Q)
(£1.54 x 10-?) (£1.25 x 107?) (*1.11 x 10?)
2.51 x 10! 1.06 x 10-! 2.52 x 10!
R2 (Q)
(£1.91 x 1072) (£1.58 x 10?) (£1.64 x 1072)
2.30 x 104 2.31x 10 7.55 x 10
Ql (Q—].S—n)
(£1.17 x 104 (£3.09 x 10°) (+4.08 x 107)
0.796 1.053 0.906
nl
(£0.051) (£0.123) (£0.051)
1.57 x 10! 3.56 x 107! 2.78 x 10!
WO-R (Q)
(£2.50 x 107?) (£3.73 x 10?) (£3.13 x 10?)
1.34 x 102 2.55x 1072 7.30 x 1073
WO-T (s)
(£2.43 x 1073) (£3.36 x 107) (£9.92 x 104
0.454 0.432 0.424
WO-P
(£0.002) (+0.003) (£0.001)




Table S2. Morphology and electrochemical properties of the carbon-based electrodes and the

electrodes functionalized with bio-inspired redox materials in aqueous electrolytes.

IPCN@dopa@Fe- 244 F gt 929
TA (:l;) Nanosheet at5mV s! a 003)
(1 M H,S0,)
Poly(norepinephrine)- 1
functionlized . 160F g 80%
raphene oxide Nanosheet at 10 mV's (2000)
g (1 M H,S0.)
sponge
Partially reduced 1
graphene Irregular atl 341 llgg_l 79%
0x1de/11gn1n/l')EDOT particle (0.1 M HCIO,) (1000)
composite
1
PEDOT/lignin Frregular 170F g 83%
composite particle atlAg (1000)
(0.1 M HCIOy)
Surface-functionalized 188 F g! 939
carbon nanotubes with Nanotube at0.1 A g'! (50 00)
kraft lignin (0.5 M H,S0,)
Dopamine- 273 F g'!
polypyrrole Nanofiber at [0 mV s! -
nanostructure (2 M KCl)
Catechol derivative- 188 F g'! 96
functionalized Nanosheet at 1 Ag! ( 00000)
graphene aerogel (0.1 M HCIO,)
Polydopamine- 126 F g!
functionalized Irrecular film at 1 Ag! 75%
graphene g (0.1 M (300)
oxide/PEDOT LiClOy)
. 211 F g'! o
Gl e | wiag |
P (0.1 M HC1104)
Porous carbon derived Irregular 172F g 2 95%
from calcium citrate particle at 1 mA cm (1000)
(6 M KOH)
MOF-derived porous | Rod or block 159F g! 91%
carbon shaped particle at 1 A g! (200)
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(1 M H,S0,)

-1
Carbide-derived Irregular 37F g 4
carbon aerogel article atsmv s i
g P (1 M H,S0,)
: 119F g'!
MOF_dg;;zi porous Nanosheet at0.25 A g'! -
(6 M KOH)
1
Activated carbon . 105F ¢ r 103%
nanofiber Fiber ats mv s (4000)
(6 M KOH)
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Table S3. Comparison of the specific capacities of the IPCN850, IPCN850@dopa, and

IPCN850@dopa@Fe-TA(3) electrodes with other electrode materials.

To investigate the specific capacity of the electrode, we calculated the specific capacity
according to the following equation [S6]:

C, X AV x 1000 (mAh g~ ")

W (mAh g~ 1) = 3600

where W is the specific capacity (mAh g!), Cg is the gravimetric specific capacitance and AV is

the potential range of discharge.

Ref. Sample Specific capacity
36.8 mAh g'! at 5 mV s’!
IPCNS850 (1 M H,SOy)
(calculated)
This 51.3 mAh g'at5mV s’!
work IPCN850@dopa (1 M H,SOy)
(calculated)
IPCN850@dopa@Fe- 67.7 mAh g at 5 mV s
TAQ3) (calculated)
Ref. 341 mAhglatl Ag!

(62] PEDOT/lignin composite (0.1 M HCIO,)

Ref. | Activated carbon derived 51.2mAhg'at02A g'!

[72] from Rapeseed dregs (1 M H,SO,)
Ref. Activated carbon/Bi,0; 39.32 mAh g 11 at 1 mA
[73] nanocomposite (983 mAh g™ per cell)

(30 wt% KOH)

-1
?7642 V,05:0.6H,0 nanoribbon 50('315111?/‘[}11% ng)z ¢
Ref Graphene/nickel-iron 67.77 mAh g' at 0.5 A g!
[S7j hexacyanofeqate (0.5 M KNOs3)
nanocomposite

Ref. Graphite/polypyrrole 1.53 mAh g at 1 mA cm™
[S8] composite (0.3 M NaClOy)
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