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Table S1. The activation energy (Eact in eV) for H2S dissociation on the surfaces of TiC, metal 

oxides of CeO2, YSZ and various noble metals of Ir, Ni, Pd, Pt.

Eact (eV)
TiC(001) (In this work)

H2S → SH + H              0.34/0.32
SH + H → S + H + H 1.32/1.48
SH → S + H 1.16

CeO2(111)1

H2S → SH + H  0.19
SH + H → S + H + H  0.69

YSZ(111)2

H2S → SH + H  0.17
SH → S + H  0.34

Ir(111)3

H2S → SH + H  0.16
SH → S + H  0.05

Ni(111)3

H2S → SH + H  0.21
SH → S + H  0.01

Pd(111)3

H2S → SH + H  0.22
SH → S + H  0.01

Pt(111)3

H2S → SH + H  0.07
SH → S + H  0.03

Pt/graphene4

H2S → SH + H  0.27

1. D. Marrocchelli and B. Yildiz, J. Phys. Chem. C, 2012, 116, 2411.

2. X. Chu, Z. Lu, Y. Zhang and Z. Yang, Int. J. Hydrogen Energy, 2013, 38, 8974.

3. D. R. Alfonso, Surf. Sci., 2008, 602, 2758.

4. Y. Tang, Z. Liu, W. Chen, Z. Shen, C. Li and X. Dai, Int. J. Hydrogen Energy, 2015, 40, 

6942.



Fig. S1. Optimized structures for H2S adsorbed on (a) the pure TiC(001), (b) the defective 

TiC(001) surface with a carbon vacancy (VC-TiC(001)). The adsorption energies (Eads in eV) 

and the S–H distances (DS-H in Å) are shown in the figure. Color code: the black, light gray, 

yellow and white spheres denote the C, Ti, S and H, respectively.


