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Characterizations:

The x-ray diffraction data (p-XRD) of as prepared samples were conducted by Bucker
DAVINCI D8 ADVANCE diffractometer equipped with a monochromatic radiation source of Cu
ka (A= 0.15406).The composition and morphology of the material was recorded by Field-emission
scanning electron microscope (FESEM) system (Carl Zeiss, Germany make, Model: ) igma) and
Transmission Electron Microscopy (TEM,JEOL F200) and High-Resolution TEM (HRTEM).VG
Microtech was used to record the XPS data with monochromatic Mg K, X-ray as the source. IR
data was collected by using Perkin Elmer RXI FT-IR spectrophotometer. All electrochemical
measurements were performed by using CorrTest Electrochemical Workstation [Model: CS350].
Quantachrome Instruments (AutosorbiQ-XR-XR (2 Stat.)) Viton was used to determine the
Specific surface area by N, adsorption-desorption isotherm. ICP-OES data was collected on iCAP
7000 Series (Thermo Scientific). Before experiment, pH of the working solution was measured by

Hanna (HI 2209) pH meter.

Electrochemical measurements:

Cyclic voltammetry (CV), galvanostatic charging-discharging (GCD) tests and EIS were performed
by using Corr Test Electrochemical Workstation [Model: CS350]. EIS measurements were
conducted in the frequency range of 0.1 to 100 kHz with 5 mV AC amplitude under open circuit
potential. All electrochemical measurements were performed in 2M KOH aqueous solution at room
temperature. For half-cell configuration platinum wire , Ag/AgCl and active material coated on
1x1 cm? Ni foam were used as counter, reference and working electrode respectively. Cyclic
voltammetry curves were recorded in a potential range of 0-0.55V at scan rate ranging from 5-100

mV/sec.

Specific capacitance of the as synthesized material was calculated by using eq" (1)[1, 2]
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Specific capacitance (Cs) can be calculated from the CV curve by using the eq" (2)

[

C=2mAVv (2)

Where C; is the specific capacitance (F/g), Q is the specific capacitance (mAh/g) I is the current

applied (mA),At is the discharge time (sec), m is the mass of active material (mg),AV is the

operating potential window (V),f i is the area under the CV curve and v denotes the scan rate
(mV/s).

For Asymmetric supercapacitor (ASC) cell the as prepared material (active material) act as cathode
and commercial AC act as anode. The full cell is represented as Co;Al;(OH),,/CN,//AC. In order to

balance the charge storage the mass ratio of Co;Al;(OH),,/CN, and AC was calculated by using eq®

3)

m+ C+AV+
m-=C-AV - (3)

Where m; was the mass (mg),C. and C. were the specific capacitance of active material and AC
respectively, AV, and AV_ is the voltage window of cathode and anode electrode respectively and m.

was the mass of anode.
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Where AV is the voltage window (V), Cs is is the capacitance of ASC (F/g) and At is the discharge

time (sec)
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Figure S1. p-XRD pattern of CNy
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Figure S2. p-XRD pattern of (a) Al(OH),/CNy and (b) Co(OH),/CN, respectively
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Figure S3. p-XRD pattern of Co;Al;(OH),,
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Figure S4.(a) SEM image and corresponding Elemental mapping of elements (b) C (¢) N (d) Co (e)
Al (f) O of CoAl3(OH),/CN showing an uniform distribution of C, N, Co, Al and O (g) FESEM

EDS profile and (h) weight percentage and atomic percentage of different elements.



Figure S5. SEM image of CNy
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Figure S6. GCD curves of bare Ni foam at 1 A/g current density



| ==5mV/s
=10 mV/s
20-
B 10.
3 10
g
£ o
O
-10-
Co,Al(OH)
00 01 02 03 04 05 06
Potential (V) vs Ag/AgCl

Figure S7. CV curves of Co;Al;(OH); at diff. scan rate

Table S1.Composition analysis of the Co;Als (OH) n/CNy (5-1. 2, 3, 4) composites from elemental

mapping
Composite Amount of Co and Al
(Atomic %) (EDS)
Co Al
Co,Al, (OH) ,/CNy 4.3 3.6
Co;Al, (OH) ,/CNy 24 4.6
Co;Al; (OH) ,/CNy 5.4 15.7
Co;Aly (OH) ,/CNy 3.9 16.5




Table S2. Relative percentage of area and atomic ratio of Co™?/Co™*3 in Co 2ps3,; and 2p;; of

Co;Al3(OH),,,/CN composite

Peak Relative area Relative area Co*™?/Co™?
(%) of Co*? (%) of Co™
Co 2p3p 679.5 349.4 1.95
Co 2pip 365 189.5 1.93

Table S3.Comparison of electrochemical performance of Co;Al;(OH),,/CN, composite with previously

reported literatures

Electrode material Specific capacitance of single Capacitance retention No. of Ref.

Electrode after cycling stability cycles

CoAI-LDH/GF

Co-Al LDH/GHA

Co-Al LDH/rGO-3
g-C3N, nanosheet@CoAl-LDH
CoAl LDHs-0.5
C0yAl(OH);.2,(CO3),.nH,0
CoAI-S8
CAN-LDH-NS-rGO

Co-Al LDH-NS/GO

CoAl LDH@PEDOT
CoS-20

C0304/Co0O
NiFRS
FeSC1

C0,Aly(OH),/CN,

References

101.4 F/g (0.5 A/g)
640 F/g (1 A/g)

1492 F/g (1 Alg)

3433 Flg (5 Alg)
799.2 Flg (1 Alg)
900 F/g (1 Alg)
1150.6 F/g (1 Alg)
1296 F/g (1 Alg)
1031 F/g (1 Alg)
672 F/g (1 Alg)
365 F/g (10 Alg)
362.8 F/g (0.2 Alg)
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683.2 Clg (1 Alg)
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