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Figure S1. (a) TEM image of carbon-supported Pd-doped Ru NPs, (b) selected area 
electron diffraction (SAED) pattern of the Pd-doped Ru NPs. 

Figure S2. The valence distributions of (a) Ru 3p orbital and (c) Pd 3d orbital in RuPd-
90, (b) Ru 3p orbital in isolated Ru NPs shown by XPS.



Figure S3. CV in different solutions on (a) RuPd-60; (b) RuPd-90; (c) RuPd-150; 
(d)Pt/C. Scan rate: 10 mV/s 

Figure S4. Snapshots of Pd doping carried out via MD simulation.
 
 



Figure S5. (a) Snapshots of Au doping carried out via MD simulation. (b) Doping ratio 
of Pd and Au embedded in Ru matrix at different times.

Figure S6. Durability test during the 1000 CV circles.



Figure S7. (a) TEM and (b) HRTEM images and its (c) FFT and inverse FFT images 
of RuPd-90 after the durability test.

Figure S8. The valence distributions of (a) Ru and (b) Pd in RuPd-90 shown by XPS 
after the durability test.

Figure S9. The splitting process of water molecules on atomic model of (a) Pt (111) 
and (b) Ru (001) facets.



Figure S10. (a) LSV polarization curves with a scan rate of 5 mV/s and (b) CA curves 
recorded at an overpotential corresponding to the current density of 10 mA cm−2 test in 
0.5M H2SO4; (c) LSV and (d) CA curves test in 0.01M PBS.

Table S1. The list of measured overpotential values for different precursor 
concentrations.

        Test
CH2PdCl4(μM) 1 2 3 4 5 average

60 31mV 30mV 29mV 29mV 30mV 30mV
90 27mV 24mV 28mV 27mV 29mV 27mV
150 37mV 37mV 39mV 37mV 38mV 37mV
200 49mV 49mV 49mV 50mV 49mV 49mV
300 52mV 50mV 49mV 50mV 50mV 50mV

Table S2. The list of measured mRu:mPd values for different precursor concentrations.
      Test

CH2PdCl4(μM) 1 2 3 average

60 21:1 18:1 19:1 19:1
90 15:1 17:1 15:1 15:1
150 13:1 12:1 12:1 12:1
200 9:1 9:1 8:1 9:1
300 8:1 9:1 8:1 8:1


