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Fig. S1. XRD patterns of (a) Pt2.9Ru0.1Sc, (b) Pt2.6Ru0.4Sc, (c) enlarged 2θ range of 35−45°. 

  



 

Fig. S2. XRD patterns of (a) Pt1.8Ru0.2La, (b) Pt1.8Ru0.2Ce, (c) Pt1.8Ru0.2Eu, (d) Pt1.8Ru0.2Gd, (e) 

Pt1.8Ru0.2Tb, (f) Pt2.7Ru0.3Lu. 

  



 

Fig. S3. EDS mappings of (a) Pt2.9Ru0.1Sc, (b) Pt2.6Ru0.4Sc. 

 



 

Fig. S4. EDS mappings of (a) Pt1.8Ru0.2La, (b) Pt1.8Ru0.2Ce, (c) Pt1.8Ru0.2Eu, (d) Pt1.8Ru0.2Gd, (e) 

Pt1.8Ru0.2Tb, (f) Pt2.7Ru0.3Lu. 



 

Fig. S5. Sc 2P XPS spectra of Pt2.7Ru0.3Sc   



 

Fig. S6. Histograms of the mass activities of different catalysts. 

  



 

 

Fig. S7. (a) and (b) CVs on different catalysts at 50 mV s-1 in 1 M KOH solution.  

 

  



 

 

 

 

Fig. S8. (a) and (c) CVs on different catalysts at 50 mV s-1 for MOR in 1 M KOH + 1 M CH3OH 

solution. (b) and (d) Histograms of the specific activities of different catalysts. 



 

Fig. S9. (a) CVs on different catalysts at 50 mV s-1 for MOR in 1 M KOH + 1 M CH3OH solution. (b) 

Histograms of the mass activities of different catalysts. 

  



 

Fig. S10. (a) and (b) TEM image and (c) size distribution of Pt2.7Ru0.3Sc after reaction. 



 

Fig. S11. Charge density difference plot of CO adsorption on PtRuSc alloy and the transferred 

electrons between *CO and Pt species calculated by Bader charge analysis. Yellow isosurfaces denote 

where electron density increases, and blue isosurfaces denote where electron density decreases. 

 

  



 

Table S1. ICP test results for sample. 

Catalysts Pt (μg ml-1) Ru (μg ml-1) Sc(μg ml-1) 

Pt2.9Ru0.1Sc 20.8 0.354 1.56 

Pt2.7Ru0.3Sc  20.6 1.16 2.05 

Pt2.6Ru0.4Sc 23.4 1.88 1.66 

Pt9Ru9 21.4 1.01 - 

 

  



 

Table S2. Comparisons of the MOR performance in previously published papers. 

Catalysts MA (A mgpt
-1) SA (mA cm-2) References 

Pt2.7Ru0.3Sc 1.03 6.7 This work 

Pt4Ru1Cu5  2.07 4.1 1 

PtRu NWs 0.82 1.16 2 

Pt3Co NW/C 1.95 1.55 3 

PtRuLu 0.63 0.265 4 

PtRuFe 1.33 1.00 5 
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