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Table S1: Fit statistics and Structural details obtained from FullProf refinement of X-ray
diffraction data and calculation

Sample name CCMO0 CCM1 CCM2
Lattice Parameters | a a=5.5915 a=5.5454 a=5.5414
A b b=2.89162 b=2.8847 b=2.8814
c c=5.91209 ¢=5.9019 ¢=5.9073
Bond Length (A) Mn-O 1.99 1.86 2.22
2.25 2.15 2.35
Cu-O 1.78 2.00 1.43
Bond angle Mn-O-Mn | 93.1 102.36 75.73
(Degree)
95.7 101.67 86.26
Cu-O-Mn | 122.7 116.49 146.87
121.3 115.27 118.98
O-Mn-O 84.3 (4) 77.64 (4) 86.26 (4)
95.7 (4) 102.36 (4) 93.74 (4)




93.1(2) 101.66 (2) 75.73 (2)
86.9 (2) 78.33(2) 104.27 (2)
180 (3) 180 (3) 180 (3)
0-Cu-O 180 180 180
Lattice volume (V) (A?) 92.751773 91.3656 91.2748
Average Crystallite Size (D)(nm) | 23.46 20.34 15.58
Dislocation density (6) 1.8E-3 2.4E-3 4.1E-3
Microstrain (€) 0.06 0.09 0.25
Reliability factors | X* 3.4 3.5 3.1
R, 6.02 2.96 2.16
wp 11.2 4.41 3.41
Table S2: Structural details obtained from TEM SAED pattern.
Sample name CCMO CCM1 CCM2
i (A) corresponding to (11-1) 2.4298 2.4149 2.3895
i (&) corresponding to (200) 2.6846 2.6511 2.6420
Ay (A) corresponding to (11-3) 1.5564 1.5439 1.5295
Lattice Parameters | a 5.3692 5.3022 5.2840
(A)
b 3.0971 3.0875 3.0459
c 5.7327 5.6792 5.6309
Microstrain (€) 0.0369 0.0487 0.0522

Characterization of GQD sample:

The UV-Vis absorption spectra (Figure S1) of GQD displayed two peaks at 249 nm and 307
nm, which can be attributed to the n-n* transition of the aromatic sp> domain having bandgap
values of 3.27 and 3.72 eV. The GQD Excitation-dependent photoluminescence (PL)



behaviour is a characteristic of fluorescent carbon materials. The GQD samples, when excited
at 371 nm, displayed PL peaks at 469 and 525 nm, which are in good agreement with the
literature. Figure S1(d) represents the Raman spectra of as-synthesised GQD samples, which
feature two prominent peaks at 1441 and 1651 cm™! corresponding to the D and G bands. These
characteristics verify the successful synthesis of GQD [28-29, 35].
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Figure S1: (a) UV-Vis. absorption spectra (b), corresponding band gaps (c¢) Photoluminescence
spectra and (d) Raman spectra of the GQD sample.
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Figure S2: (a) XRD peak shifts and EDS plots of (b) CCMO, (¢) CCM1, and (d) CCM2
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Figure S3: Elemental mapping of (a)-(d) CCMO, (e)-(h) CCM1 and (i)-(1) CCM2 samples.
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Figure S4: XPS Survey spectra
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Figure S5: XPS spectra of Cls
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Figure S6: (a) FTIR spectra (400-1200 cm!), (b) Raman spectra from 250-2000 cm™! (¢) UV-
Vis. absorption spectra (d) corresponding bandgap E,



Electrochemical analysis

Coulombic efficiency (n%) is defined in this context as

tdischarge
=—x 100

n%  Lcharge ...SE2

where charge is the charging time and Laischarge is the discharging time.
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Figure S7: CV plots of (a) CCMO, (b) CCM1, and (c) CCM2 for different scan rates and
GCD plots of (d) CCMO, (e) CCMI1 and (f) CCM2 at different current densities.
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Figure S8: (@) G Versus vi/? (b) Cm versus V 1z plots (c) capacitance contribution
percentage of CCM0, CCM1 and CCM2 and bode plot of (d) CCMO, (e) CCM1 and (f)
CCM2
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Figure S9: EIS plots after 5000 cycles of (a) symmetric and (b) asymmetric coin-cell supercapacitor
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Figure S10: Variation of d-band centre position with (a) Cu U value and (b) Mn U value, and
Variation of bandgap value with (a) Cu U value and (b) Mn U value.
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Figure S11: variation of d-band centre position

Table S3. Comparative analysis of the specific capacitance of the CCMI electrode with other
CuMnO,-based electrodes, measured in 3 electrode configurations.

Electrode Electrode Electrolyte Capacitance (F/g) Reference
material
deposited on
CuMnO, Glassy carbon | 1M Na,SO, | 130.72 F/gat 0.2 A/g S1
CuMnO, Nickel foam PVA-KOH 765 F/gat5 Alg S2
CuMnO2-rGO Nickel Foam 2M KOH 1727.15 F/g at 3A/g S3
CuMnO2/GQD Nickel Foam 3M KOH 520.2 at 1A/g S4
PANI@CuMnO2 | Carbon cloth 0.1M 355.62 mF/cm? at S5
composite H,SO, ImA/cm?
CuMnO2-GQD | Glassy carbon 3M KOH 771 F/g This work




Table S4. Comparative analysis of power and energy density of the CCM1 electrode with other

Cu-based delafossites in 3 electrode configuration.

Electrode Energy and Power density Reference
CuMnO, 14.71Wh/Kg at 90 W/kg S1
CuMnO,/PANI 130 W/kg at 773 W/kg S6
CuMnO, 15.5 Wh/Kg at 800 W Kg! S7
CuFeO, 30.55 Wh/kg and ~ 236.52 W/kg S8
CuFeO, 66.56 Wh/kg S9
CuMnO2-GQD 154.35 Wh/Kg at 4200 W/Kg This work

Table S5. Fit statistics and comparative analysis of equivalent circuit parameters of symmetric
and asymmetric coin cell supercapacitor

System Equivalent circuit R; (Q) R (Q)
Symmetric Fresh rs Rt wi 0.511 43.03
Symmetric  after S 0.745 59.37
5000 cycles

Asymmetric Fresh 0.435 32.32
Asymmetric  after 0.568 103.6
5000 cycles

Table S6. Comparative analysis of CCMI-based symmetric and asymmetric coin-cell

supercapacitor with other symmetric and asymmetric devices

Material System

Electrolyte | Capacitan | Current Energy
ce (F/g) density | density (W
(A/g) hr/kg)

Power Refere
density nce
(W/kg)




CuMnO, Symmetric Aqueous 71 0.35 14.2 3333 Sl
Coin cell IM Na,SOy4
Antimony Symmetric Aqueous 354.4 1 9.21 300 S10
trioxide Coin cell 6M KOH
(Sb203)
PICACIFF- | Symmetric Ethylene 30 100 94 230 S11
activated Coin cell glycol- mA/g
carbon based
aqueous
electrolyte
N doped Symmetric Aqueous 359.9 1 18.9 500 S12
carbon 6M KOH
Titaniumox | Symmetric | IMLiClO4 1930 250 6.7 180 S13
ynitride Coin cell mF/g! mAg!
(TiON)
nanorods
rGO/AuNPs | Symmetric Aqueous 56.09 | --—---- 7.79 2512 S14
Coin cell 6M KOH
BiMnOs//A | Asymmetric | Aqueous 108 F/cm? 0.25 14.4 50 S15
C 3M KOH mAcm
ZnNi,O4/W | Asymmetric NaOH 1713 | —meee- 61 1236 S16
S,//AC
CuMnQO,/ | Symmetric Aqueous 145 1 34.2 650 This
GQD Coin cell 3M KOH work
CuMnQO,/ | Asymmetric | Aqueous 147 2 40.01 1398 This
GQD//AC Coin cell 3M KOH work
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