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Average crystallite size by using Debye-Sherrer equation

The crystallite size of the crystalline materials was estimated from X-ray diffraction patterns using

the Debye-Scherrer equation.
D=KA/P cosb

The Scherrer constant (K) was taken as 0.89, and the wavelength (L) of the X-ray was determined
by the X-ray source, which was Cu Ko radiation with a wavelength of 1.5406 A. The FWHM (p)
in radians was measured by determining the diffraction peak width at half of its maximum
intensity, and the Bragg angle (0) was obtained from the XRD pattern by locating the position of

the diffraction peak.

S1


mailto:manadeem@qau.edu.pk

Table S1: Crystallite size calculations of the synthesized materials

Materials Xc FWHM (B) D (nm) Avg. Size

(degree) (nm)
Co30, 19.02 0.20203 41.66
31.21 0.22312 38.63

36.75 0.27953 31.29 34.2
59.37 0.37749 25.31
Ag/Co3;0, 19.02 0.24101 34.92
31.21 0.22634 38.08

36.75 0.30368 28.80 30.7
59.37 0.45363 21.06
Agy9-Co304/NCNS 19.02 0.86593 9.72
31.21 0.80938 10.65

36.75 1.15051 7.60 9.5
59.37 0.94389 10.12
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Figure S1: PXRD of all the silver-based catalysts
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Figure S2: PXRD of CoO,/N-CNTs and Ag-CoO,/NCNS
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Figure S4: HRTEM of CoO,/-N-CNTs at different resolutions'
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Figure S5: HRTEM of Ag-CoO,/NCNS at 200 nm

Figure S6: HAADF-STEM analysis of Agyo-CO3;04/NCNS
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Figure S7: Raman analysis of Ag4-Co304/NCNS, Ag;,-Co304/NCNS, and Ag; 5-Co3;04/NCNS.
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Figure S8: CV cycles of Agj4-Co3;04/NCNS, Ag,-Co3;04/NCNS, and Ag; 5-Co3;04/NCNS in Ar
saturated environment.
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Figure S9: CV cycles of Agj4-Co304/NCNS, Ag;,-Co304/NCNS, and Ag; 5-Co304/NCNS in
O, saturated environment.
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Figure S10: Electron count of Agj4-Co304/NCNS.
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Figure S11: Electron count of Ag; ,-Co304/NCNS.
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Figure S12: Electron count of Ag; s-Co3;04/NCNS.

S9



0.2
0.1 AgiCo,0(
4
g 0.0 2 —=
- — = 2
0.1 —10 mV/s
Y eomvis —80mV/s
-0.2 T T T -0.10 T T T T T T
1.22 1.24 1.26 1.00 1.01 1.02 1.03 1.04 1.05
V vs. RHE V vs. RHE
0.2 0.6
d
Ag,C0304INC( 0.4 Ag,CoJO4INC(0.9
0.1 Y —| //-——_—-—“—' /
_ /’ j.:,,, - 0.2 ’,
£ 0.0 1 £ 0.0 d
- 2 0.2 _
0.1 7
—10mV/s -0.4- —10 mV/s
—80mV/s —80mV/s
'0.2 T T T T T '0.6 T T T T T
0.99 1.00 1.01 1.02 1.00 1.01 1.02 1.03 1.04
V vs. RHE V vs. RHE
0.9 0.8
0.6 N os] f
| Ag.Co,0,/NC(1.2%) 0.4]
0.3
_ — 0.2
<
E 0.0 E 0.0
0.3 =021
061 —10mVis 0.4 —10 mV/s
' 50 mvis 0.6+ —80mVis
'09 T T T T - T T T T T
1.00 1.01 1.02 1.03 1.000 1.005 1.010 1.015 1.020
V vs. RHE V vs. RHE

Figure S13: CV curves of all the synthesized materials in the non-faradic region
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Figure S14: Chronoamperometric analysis of Agy4-Co3;04/NCNS over 14 hrs.
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Figure S15: Chronoamperometric analysis of Ag; ,-Co3;04/NCNS over 14 hrs.
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Figure S16: Chronoamperometric analysis of Ag; 5-Co;04/NCNS over 14 hrs.

Table S2: ECSA calculations of all the synthesized materials

S.No Catalyst Cq (mF) ECSA (cm? mg!)
1 Co;304 0.192 48
2 Agpo/Co304 0.113 28
3 Ag4-Co304/NCNS 0.54 135
4 Ag09-C0;04/NCNS 1.47 367
5 Ag; »-Co304/NCNS 1.96 490
6 Ag; 5-Co304/NCNS 0.918 230
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