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CV curves of PdFeCu/C, PdFe/C, PdCu/C, Pt/C 

and Pd/C in N2-saturated 0.1 M KOH solution 

with a scan rate of 50 mVs−1 and (c) ECSA 

specific activities of PdFeCu/C, PdFe/C, PdCu/C, 

Pt/C and Pd/C at 0.85 V vs. RHE. 

Stability and durability test of electrocatalysts: (c) 

CA plots of PdFeCu/C and Pt/C measured in an 

O2-saturated 0.1 M KOH electrolyte at a rotation 

of 1600 rpm and (b) ORR polarization LSV plots 

of PdFeCu/C at 1600 rpm before and after 10000 

cycles, (c) half wave potentials before and after 

the ADT of all the electrocatalysts, (d) CA curves 
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5.12 

 

 

5.13 

of a methanol tolerance test of PdFeCu/C and Pt/C 

for 3600s.  

(a) Mass and (b) ECSA specific activities 

calculated at 0.90 V and 0.85 V vs. RHE of 

PdFeCu/C and Pt/C, respectively recorded before 

and after 10,000 cycles of ADT. 

High resolution XPS spectra of (a) Pd 3d, (b) Fe 

2p, (c) Cu 2p, and (d) C 1s of PdFeCu/C after 

10000 ADT. 

TEM image of the PdFeCu/C after 10000 ADT. 
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6 6.1 (a) PXRD of PdCuOX/C, CuOX/C, PdCuOX, and 

CuOX, (b) Raman spectra of PdCuOX/C, CuOX/C, 

graphene (C), PdCuOX, and CuOX, (c) FTIR 

spectra of PdCuOX, CuOX, CuOX/C, and 

PdCuOX/C, (d) TGA profile of PdCuOX/C and 

CuOX/C in air atmosphere. 
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 6.2 EDX analysis of PdCuOX/C: (a) the EDX 

spectrum, and (b-e) elemental maps for individual 

C, Cu, Pd, and O respectively. 
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 6.3 EDX analysis of CuOX/C: (a) EDX spectrum, (b) 

the electron image and (c)-(e) elemental maps for 

individual Cu, O and C respectively. 
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 6.4 (a) High and (b) low-magnification TEM images 

of PdCuOX/C, (c) high-resolution TEM (HRTEM) 

image of PdCuOX/C and (d) the magnified 

HRTEM image recorded from region marked by 

squares in (c). 
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 6.5 (a) XPS survey spectrum, high resolution XPS 

spectra of (b) Pd 3d, (c) Cu 2p, (d) O 1s, (e) C 1s 

and (f) correlation of binding energy change of Pd 

3d of PdCuOX/C and Pd/C. 
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 6.6 (a) CV plots of PdCuOX/C in N2 and O2-saturated 

0.1 M KOH solution, (b) LSV plots at various 
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rotation rate with a scan rate of 10 mVs−1 in O2-

saturated 0.1 M KOH of PdCuOX/C, (c) 

corresponding K−L plots at various potentials and 

(d) plot of number of electron transfer vs. potential 

of PdCuOX/C. 

 6.7 CV curves of (a) CuOX/C, (b) PdCuOX, (c) CuOX 

and (d) C (graphene) in N2 and O2-saturated 0.1 M 

KOH. 
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 6.8 LSV curves of (a) CuOX/C, (b) PdCuOX, (c) CuOX 

and (d) C at  different rotations rate.  
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 6.9 K‒L plots at various potentials for (a) CuOX/C, 

(b) PdCuOX, (c) CuOX and (d) C derived from 

LSVs at 1600 rpm rotations speeds. 
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 6.10 (a) Comparison of LSV of PdCuOX/C, CuOX/C, 

PdCuOX, CuOX, and C at 1600 rpm in O2-

saturated 0.1M KOH solution, (b) comparison of 

half wave potential (E1/2) of PdCuOX/C, CuOX/C, 

PdCuOX, and CuOX, (c) mass-specific activity 

(MA) of the as-prepared electrocatalysts at 0.80 

V, (d) Tafel slope of PdCuOX/C, CuOX/C and 

Pd/C.  
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 6.11 CV measurements for determining ECSA in 0.1 M 

KOH (a-d) represent CV plots of PdCuOX/C, 

CuOX/C, CuOX and PdCuOX, respectively, at 

different scan rates in the non-faradaic region 

(insets show the corresponding slope (CDL) 

obtained from respective CV data). 
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 6.12 (a) ORR polarization LSV plots of PdCuOX/C 

before and after 10000 cycles at 1600 rpm, (b) 

comparison of E1/2 of PdCuOX/C and CuOX/C 

before and after 10000 cycles (c) 

chronoamperometry (CA) plots of PdCuOX/C, 

CuOX/C and Pt/C measured in an O2-saturated 0.1 
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M KOH electrolyte at a rotation of 1600 rpm and 

(d) CA plots of a CH3OH tolerance test of 

PdCuOX/C and commercial Pt/C for 3600 s. 
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2 2.1 Schematic representation of the synthesis of 

Pd3Ag0.5Cu0.5/C. 
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 2.2 Schematic representation of the synthesis of 

Pd2CuCo/C hybrid. 
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 2.3 

 

 

2.4 

Schematic representation of the solvothermal 

synthesis PdFeCu/C.  

Schematic representation of the solvothermal 

synthesis PdCuOX/C.  
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