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Reagents and Instruments

Cobalt(II) acetate hexahydrate, hexachloroplatinic acid, commercial Pt/C 10 wt. % 

catalyst, potassium hydroxide, 5% Nafion solution and isopropyl alcohol were procured from 

Sigma-Aldrich. Commercial RuO2 catalyst was obtained from Alfa Aesar. Polyvinyl pyrrolidone 

(PVP) was purchased from SRL, India. Hg/HgO reference electrode, Pt-foil counter electrodes 

were purchased from CH Intruments pvt. Ltd. Carbon cloth (CC) was as working electrode after 

modifying with the catalysts. Milli pore water (18 MΩ) was used for the entire synthesis and 

electrocatalysis processes. The synthesized CoPt@Co(OH)2 arrays were characterized with HR-

TEM, (TecnaiTM G2 TF20) working at an accelerating voltage of 200 kV. The Energy Dispersive 

X-ray Spectroscopy (EDS) analysis was done with the FE-SEM instrument (Oxford) with a 

separate EDS detector connected to that instrument. The XRD analysis was done with a scanning 

rate of 5° min-1 in the 2θ range 10-90° using a Bruker X-ray powder diffractometer (XRD) with 

Cu Kα radiation (λ = 0.154 nm). X-ray photoelectron spectroscopic (XPS) analysis was 

performed using a Theta Probe AR-XPS system (Thermo Fisher Scientific, UK). 

Electrochemical analyzer CHI6084c version 12.13 was used for the entire electrochemical 

characterizations. Hg/HgO reference electrode was used along with a Pt-foil counter electrode 

where our CoPt@Co(OH)2 arrays modified GC electrode was used as working electrode. 

Sample preparation for various characterizations

As synthesized samples were directly taken for XRD and XPS analyses before cycling. 

TEM samples were prepared by dispersing required quantity in 1 mL of Milli Q water followed 

by drop casting on carbon coated copper TEM grid and dried at RT for slow evaporation of 

water before analyses in dark and vacuum. The catalyst ink for OER studies for all four catalysts 

were prepared by taking 3 mg of catalyst in 1 mL mixture of water, isopropyl alcohol and 5 wt. 

% Nafion solution in 6.5:2.0:0.5 ratio. The whole content was homogenized in an ultrasonic bath 

for 30 min and the obtained ink was used for all the electrochemical studies.



Figure S1: Optical images showing magnetic behavior of CoPt@Co(OH)2 when a magnetic is 
swept behind the paper.
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 XRD pattern of CoPt/Co(OH)2 at 2° min-1

 Figure S2: XRD pattern of CoPt/Co(OH)2 at 2 min-1.
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Figure S3: Type I BET adsorption isotherm of CoPt@Co(OH)2 nano arrays.
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Figure S4: XPS survey scan of CoPt@Co(OH)2 nano arrays.
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Figure S5: High resolution XPS spectrum of C 1s state of C in CoPt@Co(OH)2 nano arrays.
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Figure S6: High resolution XPS spectrum of O 1s state of C in CoPt@Co(OH)2 nano arrays.
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Figure S7: (a-b) The comparative OER polarization and steady state polarization curves of 
CoPt@Co(OH)2 and the synthesized Ni(OH)2.

0 1 2
0.2

0.3

0.4

0.5

133 mVdec-1

 CoPt@Co(OH)2
 Ni(OH)2

O
ve

rp
ot

en
tia

l /
 V

log j (mAcm-2)

120 mVdec-1

a

b



Figure S8: Optical images showing the bifunctional activity of CoPt@Co(OH)2 arrays 
equipped with AAA alkaline battery of optimum potential of 1.5 V.
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Figure S9: (a-b) Nyquist plots of  CoPt@Co(OH)2 nano arrays modified interface before and 
after aging of 5 days in 1 M KOH with and without an external magnetic support.
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