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Supplementary figures and tables

Figure S1. XRD image of RuO2/C3N4 and commercial RuO2.
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Figure S2. SEM image of g-C3N4. 
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Figure S3. Inverse fast Fourier transform (IFFT) image of RuO2/C3N4.
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Figure S4. Fourier transform infrared spectroscopy (FT-IR) image of RuO2/C3N4, RuO2 
and g-C3N4.
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Figure S5. XPS survey pattern of RuO2/C3N4 and g-C3N4.
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Figure S6. a) Ru 3p, b) O 1s XPS spectra of bare RuO2.
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Figure S7. a) C 1s, b) N 1s XPS spectra of bare g-C3N4.
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Figure S8. Polarization curves of catalysts with different ratios for OER. 
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Figure S9. a) SEM image of RuO2/C3N4-0.01, b) SEM image of RuO2/C3N4-0.03.



11

Figure S10. Polarization curves of OER for catalysts with different annealing 
temperatures.
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Figure S11. XRD image of RuO2/C3N4 at different calcination temperatures.
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Figure S12. CV curves of a) RuO2/C3N4, b) RuO2, c) C3N4, d) Current density as a function 
of the scan rate for RuO2/C3N4, RuO2 and g-C3N4 for OER.
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Figure S13. ECSA based LSV of RuO2/C3N4 and commercial RuO2 for OER.
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Figure S14. CV curves of a) RuO2/C3N4, b) commercial RuO2.



16

Figure S15. a) SEM image, b) TEM image, c) HRTEM image of RuO2/C3N4 after long 
time chronopotentiometry test. 
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Figure S16. SEM-EDS element mappings of RuO2/C3N4 after long time 
chronopotentiometry test.
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Figure S17. a) Ru 3p, b) O 1s, c) C 1s and d) N 1s XPS spectra of RuO2/C3N4 after long 
time chronopotentiometry test. 
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Figure S18. FT-IR spectra of RuO2/C3N4 after chronopotentiometry test.
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Figure S19. The Ru content in electrolyte after chronopotentiometry test at 10 mA/cm2.
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Figure S20. The volume of O2 and H2 produced by RuO2/C3N4 in 0.5 M H2SO4.
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Figure S21. CV curves of a) RuO2/C3N4, b) RuO2, c) C3N4, d) Current density as a function 
of the scan rate for RuO2/C3N4, RuO2 and C3N4 for HER.
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Figure S22. ECSA based LSV of RuO2/C3N4 and commercial RuO2 for HER.
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Figure S23. CV curves of a) RuO2/C3N4, b) Pt/C.
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Table S1. The ECSA of RuO2/C3N4, RuO2 and g-C3N4 for OER

catalyst ECSA/cm2mg-1 Cdl/mFcm-2

RuO2/C3N4 835.5 16.71
RuO2 743.5 14.87

g-C3N4 4.4 0.088
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Table S2. Summary of recently reported OER electrocatalysts

Catalysts Electrolyte  (mV) 
@10mAcm-2

Reference

RuO2/C3N4 0.5 M H2SO4 240 This work
Ni-RuO2 0.5 M H2SO4 214 Nat. Mater.1 
RuO2@/(Co,Mn)3O4 0.5 M H2SO4 270 Appl. Catal. B. Environ.2 
UfD-RuO2 0.5 M H2SO4 179 Adv. Energy Mater.3 
BCC-Cr-SrIrO3 0.1 M HClO4 217 Nano Energy.4
RuCu NSs/C 0.5 M H2SO4 236 Angew. Chem. Int. Ed.5 
IrOx/SrIrO3 0.5 M H2SO4 270 Nat. Commun.6 
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Table S3. The ECSA of RuO2/C3N4, RuO2 and g-C3N4 for HER

 

catalyst ECSA/cm2mg-1 Cdl/mFcm-2

RuO2/C3N4 1006.5 20.13
RuO2 539 10.78

g-C3N4 48 0.48
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 Table S4. Summary of recently reported HER electrocatalysts

Catalysts Electrolyte (mV) 
@10mAcm-2

Reference

RuO2/C3N4 0.5 M H2SO4 109 This work
0.4-Ru@NG-750 0.5 M H2SO4 90 ACS Catal.7
Ru2P 0.5 M H2SO4 17 ACS Nano8 
rGO-MoS2/Acc-TiO2/C 0.5 M H2SO4 207 J. Mater. Chem. A.9
MoP/Mo2N 0.5 M H2SO4 89 Angew. Chem. Int. Ed.10

Ru@WNO-C 0.5 M H2SO4 172 Nano. Energy.11
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Table S5. Summary of recently reported bifunctional electrocatalysts

η /10 mA cm-2Catalyst Electrolyte

OER HER

Cell 
voltage/V

Reference

RuO2/C3N4 0.5 M H2SO4 240 109 1.60 This work
Ir-
SA@Fe@NCNT

0.5 M H2SO4 250 26 1.51 Nano Lett.12

RuIr-NC 0.05 M H2SO4 165 46 1.48 Nat. Commun.13

Ir/GF 0.5 M H2SO4 290 7 1.55 Nano Energy.14

IrCo 0.1 M HClO4 281 17 1.59 ACS Appl. 
Mater. 
Interfaces.15

NiSe/NF 1.0 M KOH 270 96 1.63 Angew. Chem. 
Int. Ed.16
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