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Figure S1. Raman spectrum of tungsten carbide synthesized 

via mPAD route.



d-Spacing 
(nm)

Rec. Pos. 
(1/nm)

Corresponding 
crystal plane

0.2319 4.312 111
0.1983 5.043 200
0.1405 7.116 220
0.1200 8.333 311

Figure S2. X-ray diffraction of tungsten carbide synthesized via 

mPAD route at different temperatures. (WC peaks are marked 

with dash lines)
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Figure S3. Selected area diffraction of PtNPs corresponding to 

figure 3c. The table refers to the crystal lattice parameters 

extracted from the above SEAD.
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DurabilitySpecies BET 
(m2/g)

Particle 
size (nm) 
(TEM)

Pt size 
(nm) 
(XRD)

Pt size 
(nm) 
(TEM) 

Eonset 
(V)

ECSA 
(m2/g)

Durability 
test

ECSA 
loss

E1/2 
shift 

Electrolyte Ref

WC-G 5 2.9 2.6 1.05 77 6000cy
0.6-1.2 V

11% 7 mV HClO4
1

WxC-C 5 6 1.02 300 cy 25 mV KOH 2

WC-C 384 10 2 0.75 2000 cy
0-1 V

50 mV H2SO4
3

WC-C <12.2 2.3-3.4 2.3-3.4 1.03 62.4 1000 cy 9 mV HClO4
4

WC, WC1-x 
(Pd)

44.6-
58.1

7 1 2000 cy
0.6-1.1 V

30mV NaOH 5

WC/G 10 3 1.035 97.2 2000 cy
0.6-1.2 V

15% 8 mV HClO4
6

WC-WC1-x 31.6 2-25 4.5 3-6 1.04 19.2 5000 cy
0.6-1.3 V

45% 15 mV H2SO4 This 
work
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Table S1. Tungsten carbide species reported in the literature for ORR


