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1. Calculation methods of zero-point energy (Ezpg) and entropy for K adsorption

The zero-point energy (Ezpg) of K adsorbed on the cobalt surface and entropy >* were

calculated by the equations below:
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o kT N hv, ™

Skico = ; —RIn(1- )+ T (1_e—hvi/kgr) ’

S = A¥In(t) + B*t+ C*t*/ 2+ D*r* /3—E/ (2*t*)+G,

,where R is the universal gas constant, kg is Boltzmann's constant, N, is Avogadro's
number, / is Planck's constant, v; is the frequency of the normal mode, N is the number of
atoms, and T is temperature (K), t is T/1000. The parameters of A, B, C, D, E, and G are

20.66122, 0.391869, -0.417344, 0.145582, 0.003764, 185.2650, respectively.



2. Fig. S1
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Fig. S1 The calculated equilibrium lattice of the bulk hep Co



3. Fig.S2

1 Katom on p(3x3) 1 K atom on p(3x4) 1 K atom on p(4x4)
(0.111ML) (0.083ML) (0.063ML)

1 Katom on p(3x5) 1 K atom on p(5x5) 2 Katoms on p(4x4)
(0.067ML) (0.040ML) (0.126ML)

Fig. S2 The adsorption configurations of K at different coverages on (0001) facet. The Co

atoms in the first layer of the slab are colored green, and in other layers are colored blue.



4. Fig. S3
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Fig. S3 The adsorption configurations of K at different coverages on (a) Co(10-11) and (b)
Co (10-12). The Co atoms in the first layer of the slab are colored green, and in other layers

are colored blue.



5. Table S1

Table S1. Wulff construction results calculated based on the facets exposed in Ref. 1.

Surface energy
Surface area proportion (%)

Facat Surface (eV/A2)
unit cell

This work Ref! This work 2 Ref!
{0001} p(Ix1) 134 131 17 18
{10-10} p(1x1) 143 140 27 28
{10-11} p(1x2) 152 149 35 35
{10-12} p(1x2) 159 156 13 12
{11-20} p(1x1) 157 155 6 6
(1121} p(1x1) 166 163 1.6 1

Note:, 2 calculated based on the surface energies in this work and facets exposed in Ref. 1.
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