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Fig. S1 XRD pattern of Ti foil.



Fig. S2 SEM images of Ru/H,Ti,Os NBs.

Fig. S3 SEM images of TiO,N, NBs.
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Fig. S4 The XPS spectra of O1s for Ru/TiO,N,, TiOxN, and Ru/H,Ti,Os NBs.

a Ru/H,Ti,Os NBs-Ar b TiO,N,-Ru NBs c Ru/H,Ti;Os NBs

CPE CPE CPE
Y0 = 448 pMho Y0 = 39.3 mMho Y0 = 312 yMho
N =0.994 N=0.994 N=0.996
d Ru/TiO,N, NBs e TiO,N, NBs

CPE CPE
YO0 = 39.5 mMho Y0 =78.1 mMho
N=0.997 N=0.997

Fig. S5 The equivalent circuits and the fitted Rs and Rct values for Ru/TiON, NBs and other electrocatalysts.
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Fig. S6 CV curves of Ru/TiO,N, NBs and other electrocatalysts in the non-faradic regions.
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Fig. S7 Electrochemical measurements of Ru/TiO\N,-X (X mg, X= 0, 2, 4, 6 and 8) NBs. (a) Polarization curves of as-prepared
electrocatalysts in 1 M KOH solution. (b) Tafel plots of these electrocatalysts. (c) The EIS spectra and (d) the Cq4 calculations of

these electrocatalysts.
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Fig. S8 CV curves of Ru/TiO,N,-X (X= mg X=0, 2, 4, 6 and 8) NBs in the non-faradic regions.
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Fig.S9 Electrochemical measurements of Ru/H,Ti,Os NBs with different nitride time (X h, X=1, 2, 3 and 4 h) NBs. (a) Polarization
curves of as-prepared electrocatalysts in 1 M KOH solution. (b) Tafel plots of these electrocatalysts. (c) The EIS spectra and (d)

the Cy calculations of these electrocatalysts.
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Fig.510 CV curves of Ru/H,Ti,Os NBs with different nitride time in the non-faradic regions.
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Fig.S11 Long-term stability test of Ru/TiON, NBs at 10 mA cm,
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Fig. $12 High-resolution XPS of (a) Ti 2p, (b) Ru 3d, (c) O 1s and (d) N 1s for Ru/TiO,N, NBs after stability test.

Fig. S13 TEM (a, b) and SEM (c, d) images of Ru/TiO,N, NBs after stability test.



Table S1. Comparison of HER performance for some recently reported electrocatalysts in alkaline electrolytes.

RuCr@C 1.0 M KOH 19 mV at 10 mA cm? 24 mV dec?

Ru@Ni-MOF 1.0 M KOH 22 mV at 10 mA cm? 40 mV dec?

RuAu SAAs 1.0 M KOH 24 mV at 10 mA cm? 37 mV dec?

Ru,-GC 1.0 M KOH 25 mV at 10 mA cm? 65 mV dec!

Pt-NC/Ni-MOF 1.0 M KOH 25mV at 10 mA cm? 41.2 mV dec?

Ru/Co30, 1.0 M KOH 31 mV at 10 mA cm? 69.8 mV dec?t

RuRh-Co 1.0 M KOH 32 mV at 20 mA cm? 31 mV dec?!

Ru-HMT-MP-7 1.0 M KOH 33 mV at 10 mA cm? 26.4 mV dec?

A-CoPt-NC 1.0 M KOH 50 mV at 10 mA cm? =

Sr,RuO, 0.1 M KOH 61 mV at 10 mA cm? 51 mV dec?

Ni-MOF@Pt 1.0 M KOH 102 mV at 10 mA cm™? 88 mV dec!

Ru/NiFe LDH-F/NF 1.0 M KOH 115 mV at 10 mA cm? 87.1 mV dec?

Pt;-Mo,C-C 1.0 M KOH 155 mV at 10 mA cm2 92 mV dec?!
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