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 Based on Hupd Based on CO stripping 

 Catalyst 
ECSA 

(m2/gPt) 

SA 

(mA/cm2) 

MA 

(A/mgPt) 
ECSA 

(m2/gPt) 

SA 

(mA/cm2) 

@0.9 V @0.95 V @0.9 V @0.95 V @0.9 V @0.95 V 

This work Pt-Co-W 65.9 3.41 0.97 2.25 0.64 76.4 2.94 0.86 

This work Pt-Co 66.6 0.80 0.27 0.53 0.18 74.2 0.46 0.23 

This work Pt/C 70.4 0.27 0.07 0.19 0.05 71.0 0.27 0.11 

Ref.[40] Pt-Pd-Cu 84 1.73 NA 0.50 NA NA 2.20 0.45 

Ref.[42] Pt-Cu-Fe 75.5 1.37 NA 1.03 NA NA NA NA 

Ref.[63] Pt-Pd-Au NA 0.94 NA 1.14 NA NA NA NA 

Ref.[18] Pt-Co-Au NA NA 0.75 NA NA NA NA NA 

Ref.[21] Pt-Ni-Mo 67.7 10.3 2.08 6.98 1.41 NA 8.20 1.74 

�
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  Binding energy (eV) Pt0 content 

(%) 

Pt2+ content 

(%)   Pt 4f7/2 Pt 4f5/2 

This work 

Pt/C 71.8 75.1 81.8 18.2 

Pt-Co 71.4 74.8 72.1 27.9 

Pt-Co-W 71.6 74.9 79.9 20.1 

Ref. 56 
Pt/C 71.6 75.0 NA NA 

Pt-Co 71.4 74.9 NA NA 

Ref. 22 
Pt/C 71.9 75.2 80.5 19.5 

Pt-Co 71.8 75.1 73.7 26.3 

Ref. 57 
Pt/C 71.2 74.4 NA NA 

TiNiN@Pt 70.8 74.2 NA NA 

�
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Adding refractory 5d transition metal W into PtCo system: An 

advanced ternary alloy for efficient oxygen reduction reaction  

Yijun Wu, Yige Zhao, Jingjun Liu*, Feng Wang* 

 

Schematic diagram of the Pt-Co-W catalyst with remarkably enhanced ORR activity than the Pt/C. 
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