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Figure S1. HAADF-STEM image of Ru/RuO2@C-300.



Figure S2. EDS line scan of Ru/RuO2@C-300.



Figure S3. The HRTEM images of Ru/RuO2@C-300.



Figure S4. (a)-(b) SEM image of Ru@C.

Figure S5. (a)-(b) SEM image of Ru/RuO2@C-250.



Figure S6. (a)-(b) SEM image of Ru/RuO2@C-300.

Figure S7. (a)-(b) SEM image of Ru/RuO2@C-350.



Figure S8. (a) XPS survey, (b) Ru 3d+C 1s of Ru/RuO2@C-300.



Figure S9. Electrocatalytic performance of Ru/RuO2@C-300 and Ru/RuO2-

300 catalysts in 0.5 M H2SO4 solution with 90% iR compensation (a) LSV 

polarization curves. (b) Tafel plots. 



Figure S10. Electrocatalytic performance of Ru/RuO2@C-250, 

Ru/RuO2@C-300, Ru/RuO2@C-350, and commercial RuO2 catalysts in 0.5 

M H2SO4 solution without iR compensation (a) LSV polarization curves. (b) 

Tafel plots. (c) Overpotentials at a current density of 10 mA cm−2 and 20 mA 

cm−2.



Figure S11. The CV curves of Ru/RuO2@C-250 (a), Ru/RuO2@C-300 (b), and 

Ru/RuO2@C-350 (c) with the scan rate ranging from 20 to 100 mV s-1 in 0.5 M 

H2SO4, the Cdl values at the potential of 0.297 V (d).



Figure S12. EIS plots of Ru/RuO2@C-250, Ru/RuO2@C-300, Ru/RuO2@C-

350 and C-RuO2.



Figure S13. EIS plots of Ru/RuO2@C-300 and Ru/RuO2-300.



Figure S14. Linear sweep voltammograms of the Ru/RuO2@C-300 and 
Ru/RuO2-300 for OER were obtained before and after 5000 potential cycles.



Figure S15. SEM images of the Ru/RuO2@C-300 after the chronopotentiometry 
experiment.



Figure S16. TEM images of the Ru/RuO2@C-300 after the chronopotentiometry
experiment.



Figure S17. XRD for initial Ru/RuO2@C-300 and after stability Ru/RuO2@C-

300.



Table S1. Performance comparison of Ru/RuO2@C-300 with the state-of-art 

catalysts reported recently in acidic electrolytes.

Catalyst Electrolyte Ƞ10

(mV)

Tafel

plots

(mV dec-1)

Stability

(h)

Ref.

Ru/RuO2@C-300 0.5M H2SO4 173 51.77 120@10mA cm-2 This

Work

Cu0.3Ir0.7Oδ 0.1 M 

HClO4

351 63 1.67h@ 1.68 V 

v.s. RHE

1

IrO2@RuO2 0.5M H2SO4 270 57.8 1000 cycles@ 

0.3-1.2 V v.s. 

RHE

2

1D-RuO2-CNx 0.5M H2SO4 250 52 50 h@ 1.57 V 

v.s. RHE

3

Ir1Fe0.11/C 0.5 M 

HClO4

278 62 3.6h @ 10 mA 

cm-2

4

Ir-Ni0.57Fe0.82 0.5 M 

HClO4

284 48.6 5.6 h @ 10 mA 

cm-2

5

Ir nanoparticles 0.5M H2SO4 290 46 10 h @ 10 mA 

cm-2

6

RuO2/Co3O4−R

uCo@NC

0.5M H2SO4 247 89 8 h @ 10 mA 

cm-2

7

0..27-RuO2@C 0.5M H2SO4 220 66 8

Y1.85Ba0.15Ru2O7 0.5M H2SO4 278 40.8 4 h @ 10 mA 

cm-2

9

Ru NCs/Co2P 0.5M H2SO4 197 89 10 h @ 12 mA 

cm-2

10

Ru@IrOx 0.05M H2SO4 282 69.1 24 h @ 1.55 V 

vs. RHE

11



Mg-doping

RuO2

0.5M H2SO4 228 48.66 30 h @ 10 mA

cm-2

12

Ni-Ru@ 

RuOx-HL

0.5M H2SO4 184 44 30 h @ 10 mA 

cm-2

13

IrO2–BN-rGO 0.5M H2SO4 300 72.1 12350 cycles @ 

0.30-0.33 V   

14

CP@NCNT 0.5M H2SO4 317 75 24 h @ 1.565 V 

v.s. RHE

15

Ultrafine 

Defective 

RuO2

0.5M H2SO4 179 36.9 20 h @ 10 mA 

cm-2

16

Mn0.73Ru0.27O2-δ 0.5M H2SO4 208 65.3 10 h@10 mA 

cm-2

17
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