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Figure S1. Top view of structures of K-adsorbed of g-GeC with the ratio of K/C
of (a) x=0.5 in the V2xv/2x1 supercell, (b) x=0.33 and (c) x=0.667 in the V3xV/3x1
supercell
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Figure S2. Top view of structures of K-adsorbed g-GeC in 3 x 3 x 1 supercell
51



with the ratio of K/C of (a) x=0.11, (b) x=0.22, (¢) x=0.33, (d) x=0.44, (e) x=0.56
and (f) x=0.67
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Figure S3. Top view of structures of K-adsorbed g-GeC in 4 x 4 x 1 supercell
with the ratio of K/C of (a) x=0.0625, (b) x=0.125, (c) x=0.1875, (d) x=0.3125 and
(e) x=0.375
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Figure S4. Top view of structures of K-adsorbed g-GeC in 5 x 5 x 1 supercell
with the ratio of K/C of (a) x=0.04 and (b) x=0.08

Figure S5. The (a) top view and (b) side view of stable K-adsorbed g-GeC

structure in the way of two-surface adsorption in v3xv3x1 supercell with the
ratio of K/C of x =0.67

S-2



(a) Y Sy .. ® & ¢ @ 6. (c) -
f@%ﬁﬁﬁ 0696 e® 0,6,90,8,9
,’v°t’v‘tf ’v’ﬁ’v‘t’ 00,909

S “‘, ‘V“/ i d “ OV.Vot/‘ “‘\0/"0‘/‘

£60¢e@ ¢ ©,0,6,0,9 ©,0,6,0,0

@ 6 @ © ¢ © o O 66660
© o c0000 co0o0o00
© o e e | ©0000

Figure S6. The top and side views of stable K-adsorbed g-GeC structure in the
way of two-surface adsorption in 2 x 2 x 1 supercell with the ratio of K/C of
(a)x=0.5, (b) x=0.75 and (c) x=1
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Figure S7. The top and side views of stable K-adsorbed g-GeC structure in the
way of two-surface adsorption in 3 x 3 x 1 supercell with the ratio of K/C of (a)
x=0.22, (b) x=0.44 and (c) x=0.89
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Figure S8. The (a) top view and (b) side view of stable K-adsorbed g-GeC

structure in the way of two-surface adsorption in 4x4x1 supercell with the ratio
of K/C of x=0.125
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Figure S9. The lattice parameter for lattice constant 2 and b as functions of the

ratio of K/C for the adsorption ways of single layer on one side of g-GeC and
two sides of g-GeC (double layer model).
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Figure S10. Formation energies as the functions of K concentration on g-GeC
for the unilateral (single-layer model) and bilateral (double-layer model)
adsorption.

a b c
(@) ¢ €09 ccO¢ ®) A0 % © g0 eOr
L %K R €O ¢ceOc¢ €O ¢ @O0 ¢
6 € ¢ g 6e 5 | S © ¢ ¢@¢ccO
¢ Q¢ cO¢ &< O ¢ eO¢ €0 ¢eO¢
e PR R4 ©cO e ¢0Oc¢e¢ €O e e Oc¢
5 ¢ € p Qg P o ¢ o & € 9 ©® ¢ ¢ © ¢ ¢ @O
¢ Q% d0« o0 % d 0% ¢ O % d 0%
g ‘ E e e
® % 00 00 e
! ! ! 1#4”%*8*8/8

«:e~e~ror—-$--e—0 ; 4 y Y
VSvdrs ° o ¥/° Nj &o A s {

Figure S11. The top and side views of stable K- adsorbed bulk g- GeC structure
in V3xv3x1 supercell with the ratio of K/C of (a) x=0.167, (b) x=0.33 and (c)
x=0.5
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Figure S12. The top and side views of stable K-adsorbed bulk g-GeC structure

in V3xv3x1 supercell with the ratio of K/C of (a) x=0.83 and (b) x=1
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Figure S13. Band structure and partial density of states of K-adsorbed g-GeC

in the way of one-surface adsorption in 3x3x1 supercell with the ratio of K/C
of x=0.67
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