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1. Characterization 

1.1. X-ray diffraction (XRD) Analysis 

The XRD patterns were obtained with a RU-200B, Rigaku Rotaflex X-ray diffractometer 

with Cu Kα (λ=0.15406 nm) radiation; the spectra were obtained at a 2θ range of 10 to 60° 

at a scan rate of 2° per minute.  

1.2. Brunauer-Emmett-Teller (BET) and Barrett-Joyner-Halenda (BJH) analysis 

The surface areas (BET) and pore size distribution (BJH) parameters were studied using 

N2 adsorption−desorption isotherms studied on a Micromeritics (ASAP-2010) instrument 

at 77 K.  

1.3. X-ray photoelectron spectroscopy (XPS) analysis 

The elemental analysis of the composites was conducted via the XPS (ESCALAB 250Xi, 

Thermo Scientific) coupled with an Al Kα (100 to 3keV) source. 

1.4. Scanning electron microscopy (SEM) and transmission electron microscopy (TEM) 

The nanostructure and morphological features of were studied via different electron 

microscopies such as SEM (COXEM: CX-200TM, KOREA, at 20 keV), FE-TEM (S-4800, 

JEOLJEM-2010F, Hitachi), and SAED patterns.  

1.5. Energy dispersive spectrometry (EDS) mapping 

The EDX elemental mapping images were acquired with an S-4300SE microscope.  

1.6. Electrochemical analysis 

In this study, we investigated the electrochemical properties of the catalyst using a VSP 

instrument (Bio Logic Science Instruments, Inc.) in a three-electrode system at room 

temperature, with 1 M KOH as the electrolyte. The working electrode was prepared by 

drop casting the catalyst onto a NF substrate (1x1 cm2), while a graphitic rod was employed 
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as the counter electrode and a Hg/HgO electrode as the reference electrode. To ensure 

reliable measurements, all Hg/HgO potentials were converted to values relative to a 

reversible hydrogen electrode (RHE) using the following equation: 

E(RHE) = E(Hg/HgO) + 0.915 

To improve the accuracy of the results, all data presented in this study were corrected for 

series resistance (Rs). 
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Fig. S1. XPS survey plot for CuO/MnO2 
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Fig. S2. (a) Over potential, (b) Tafel slope of CuO and CuO/MnO2 
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Fig S3 (a)XRD for CuO/MnO2 after OER, (a) SEM image After OER 
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Table S1.  Electrochemical impedance spectroscopy data for CuO and CuO/MnO2 

 

Sample Rs (Ohm) Rct(Ohm) 

CuO 1.92 21.77 

CuO/MnO2  1.85 14.38 
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Table S2.  Comparative table for electrochemical OER performances  

SI. No Electrocatalyst Current 
density 

(mA /cm) 

Overpotential 
(mV) 

Tafel slope 
(mV/dec) 

Reference 

1 CuO nanowire 10 580 61.4 1 

2 CuCo2S4  10 310 86 2 

3 CuCo2S4/CF 60 259 110 3 

4 CuCo2S4/CF 100 295 110 3 

5 CuCoO-NWs 60 320 68 4 

6 CCO ns 20 294 117 5 

7 MnO2/CC 50 1027 465 6 

8 Fe- MnO2/CC 50 1148 498 6 

9 Co-MnO2/CC 50 1050 337 6 

10 Ni-MnO2/CC 50 1070 399 6 

11 IrO2 /V2O5  10 283 34 7 

12 Ir 18wt% -NiO 10 215 35 8 

13 CuO 10 316 80 Present work 

14 CuO/MnO2 10 294 77 Present work 
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Figure. S4. The LSV polarization curve for IrO2 catalyst. 
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