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For molybdenum sulfide based catalysts, we have constructed four-layer and two-
layer stacking molybdenum sulfide models, drawing on the most widely accepted "Rim-
Edge" model, and considered the effect of K doping on the adsorption of H, and CO on
both models. The results show that the higher the Rim-Edge content, the more favorable
the activation of H, molecules on the MoS,(100) surface, that is, the bilayer stacked
MoS,(100) surface is more favorable for the activation of H, molecules. K can promote
the dissociative adsorption of H, molecules, but at the same time occupy the sites for the
dissociative adsorption of H, molecules and relatively inhibit their adsorption. Besides, K
can provide more sites for the adsorption of CO. These also indicates that the doping of
K not only has electronic effects, but also directly affects the process of CO hydrogenation

from the structure of the active phase.

AN
PR YA

“a
e r

v Wy

(5) E 4e=-2.28 &V (6) Epqe=-1.11 €V (7) Eqe=-1.14 eV (8) Eye=-1.11 €V

Figure S1 CO adsorption on the Mo and the S edges of the (Kdoped) MoS,(100) surfaces. The calculated
CO adsorption energies are given for the undoped (below) and the K-doped (up) MoS,(100) surfaces. The
light green, yellow, purple, gray, and red balls represent Mo, S, K, C, and O atoms, respectively.
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Figure S2 CO adsorption on the Mo and the S edges of the Kdoped MoS,(100) surfaces. The calculated
CO adsorption energies are given for t the K-doped (up) MoS,(100) surfaces. The light green, yellow,

purple, gray, and red balls represent Mo, S, K, C, and O atoms, respectively.
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Figure S3 The dissociative H, adsorption on the Mo edge and the S edges of the (Kdoped) MoS,(100)
surfaces. The calculated adsorption energies relative to the gas phase molecular H, are given for the K-
doped M (in dark) and the undoped MoS,(100) surfaces. The color scheme in Fig. 1 is applied. White balls

represent H atoms.



Figure S4 The optimized structure of 4 layered K/MoS,(100).
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Figure S5 Energy and temperature fluctuations from AIMD simulations at 600 K for a duration of 5 ps.
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Figure S6 The structures of all transition state (TS) on Mo@MoS,(100) site with the related frequency

data.
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Figure S7 The structures of all transition state (TS) on S@MoS,(100) site with the related frequency data.
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Figure S8 The structures of all transition state (TS) on Mo@K/MoS,(100) site with the related frequency

data.
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Figure S9 The structures of all transition state (TS) on S@K/MoS,100) site with the related frequency

data.




