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S1 XPS analysis
[bookmark: _Hlk39781275]The compositional analysis of WANC and ZnNC samples were carried out using XPS analysis and described in Figure S1. The survey scans of WANC and ZnNC carbon are shown in Figure S1 (a) and (b), respectively. The quantitative test shows that the composition percentages are 61%  for C 1s, 37% for O 1s, and 2% for N 1s in case of WANC sample, and 82% for C 1s, 15.5% for O 1s and 2.5% for N 1s in case of ZnNC sample. The Sn 3d peaks present in both figures are related to the substrate (FTO), used during the XPS analysis.  Figure S1 (b) and (f) show the high-resolution XPS spectra for C 1s of WANC and ZnNC samples, respectively. In which, the deconvoluted peaks shown at 284.6, 285.6, and 288.1 eV are related to sp2 C-C and C=C graphitic carbon, C-O phenol or alcohol bonding, and N-C=O linkages, respectively (Bogdanowicz et al., 2014). O 1s high-resolution spectra of WANC and ZnNC samples are illustrated in Figure S1 (c) and (g).  Both samples show binding energy peaks related to C=O group at 529.2 eV and C-O-C or C-OH group at 531.8 eV (Biniak et al., 1997; Hu et al., 2013). Figure S1 (d) and (h) show the XPS spectra for N 1s for WANC and ZnNC samples. The deconvoluted peaks centered at around 398.5, 400.3, and 402.4 eV are attributed to pyridinic, pyrrolic and /or pyridonic nitrogen (Goel et al., 2015; Lu et al., 2013; Wang et al., 2012).
 

 
Figure S 1. Figure S 1. XPS analysis of WANC (a-d) and ZnNC (e-h): Survey spectra (a, e) and corresponding high-resolution deconvoluted spectra of C 1s (b, f), O 1s (c, g), and N 1s (d, h). Insets of figure 1 a and e are the corresponding magnified views of N 1s zone.  
   
[bookmark: _Hlk39766420][bookmark: _Hlk39766407][bookmark: _Hlk39778243]S2 Measurement of ECSA
ECSA of NaNC was quantitatively estimated from the electrochemical-double-layer-capacitance (Cdl) of the catalytic surface. The ECSA is proportional to the Cdl and can be estimated from equation (S1) (Aziz et al., 2017; Deb Nath et al., 2019).

[bookmark: _Hlk39689235]	where, Cs is the electrochemical areal-specific capacitance, and its values are variable from few µF/cm2 to sub-mF/cm2, depending on the type of carbon materials (Aziz et al., 2017; Deb Nath et al., 2019). It is reported the value of Cs for nanosheets type multi-layered carbon materials is 0.076 mF/cm2 (Aziz et al., 2017). The slope of the plot in Figure S1b of the anodic current of the CVs (Figure S2a) at 0.4 V vs. scan rate is 104.6 mF which is equal to Cdl. The ECSA of NaNC was estimated by using equation (S1) with the above-mentioned values for Cs and Cdl. The NaNC-modified steel foil electrode exhibited significantly high ECSA of ca. 1376 cm2.
[image: ][image: ](b)
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Figure S2: (a) CVs of NaNC in 1 M H2SO4 aqueous solution at different scan rates and (b) corresponding plot of anodic charging current vs. scan rate at 0.4 V.
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Figure S3: Cycling stability of the NaNC electrode at 20 A g-1.

[image: ]
Figure S4: Ragone plot of the NaNC electrode from the GCD profiles.
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