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Supplementary Information

Table S1: Eutectic salt flux composition, annealing temperatures and 
annealing times for the synthesis of TMCs.

Figure S1: XRD patterns of Pt/TMCs. The dashed lines indicate the three major 
diffraction peaks for Pt (PDF # 01-087-0640).
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Table S2: BET surface area of MCs using N2 as the 
adsorbent gas. MWCNT is the commercially available 
multiwalled carbon nanotubes.

Table S3: Concentration of Pt determined from ICP-
OES. Three most intense wavelengths were used to 
measure the concentration. No interference was 
observed in any of the three wavelengths used in the 
measurements.



Figure S2: Line profile for TEM micrographs of Pt/WC. a) TEM micrograph 
of Pt/WC with fringe patterns for WC (light areas) and Pt (dark areas). b) Line 
profile of WC c) Line profile of Pt



Equation S1
Potential (V) RHE  = Potential (V) Ag/Ag/Cl  +  0.197  + pH*0.059         

Tabel S4: D-spacing for lattice planes of Pt, 
WC and multiwalled carbon nanotubes 
(MWCNT) 

Figure S3: HER current density of TMCs at -344 mV vs RHE 
measured at 2 mV/s and 2500 rpm in 0.1 M HClO4. Bare is 
unmodified glassy carbon electrode. The inset represents the 
controlled potential electrolysis plot for Mo2C, WC, V8C7 and Cr3C2 
recorded at -294 mV vs RHE, for 12 hours.



Table S5: Tafel slopes and exchange current densities for TMCs and Pt/TMCs based on 
figure S4. Tafel slopes and exchange currents were generated by fitting the data to the Tafel 
equation η = b log (j) + a where η is the overpotential, b is the tafel slope, j is the current 
density corresponding to the overpotentials and a is the y-intercept. The exchange current 
densities were calculated when η = 0 V.  Ohmic drop corrections were not applied. 

Figure S4: Tafel plots of HER polarization curves for  a) TMCs 
in figure 4 and b) Pt/TMCs from figure 6. The best fit lines are 
included for each system. Ohmic drop correction was not applied 
to the polarization data.  



Figure S5: ORR current density of TMCs at  -144 mV vs RHE measured at 50 
mV/s  and 1600 rpm in 0.1 M HClO4. Bare is unmodified glassy carbon 

electrode. The inset represents the LSV curves for 1st and 1000th cycles for 
Mo2C and Cr3C2.

Figure S6: HER current densities from controlled potential indicated 
electrolysis at various applied potentials vs RHE for Mo2C,  Pt/Mo2C , WC 
and Pt/WC for 48 hours at 2500 rpm in 0.1 M HClO4. 



Figure S7: HER current normalized to Pt loading from controlled potential 
electrolysis at -94 and -194 mV applied potentials for Pt/TiC for 12 hours at 
2500 rpm in 0.1 M HClO4. 


