Electronic Supplementary Material (ESI) for RSC Advances.
This journal is © The Royal Society of Chemistry 2023

First-principles study of SiC and GeC monolayers adsorb ed with non-metal
atoms

Chu Viet Ha,! L. T. Ha,> Do Thi Hue,! Duy Khanh Nguyen,? Dang Tuan Anh,1 J. Guerrero-
Sanchez,* and D. M. Hoat>-%*

'Faculty of Physics, TNU-University of Education, Thai Nguyen, 250000, Vietnam

’Institute of Science and Technology, TNU-University of Science, Thai Nguyen, 250000,
Vietnam

3High-Performance Computing Lab (HPC Lab), Information Technology Center, Thu Dau Mot
University, Binh Duong Province, Viet Nam

4Universidad Nacional Autonoma de México, Centro de Nanociencias y Nanotecnologia,
Apartado Postal 14, Ensenada, Baja California, Codigo Postal 22800, Mexico

“Institute of Theoretical and Applied Research, Duy Tan University, Ha Noi 100000, Viet Nam
®Faculty of Natural Sciences, Duy Tan University, Da Nang 550000, Viet Nam

*Corresponding author: dominhhoat@duytan.edu.vn

Table S1: Adsorption energy E,q(eV), band gap (eV), and total magnetic moment M; (ug) in SiC
and GeC monolayers adsorbed with H, O, and F atoms using vacuum width of 14/20 A.

E.q Band gap M;
Spin-up Spin-down
SiC
H -0.60/-0.59  2.58/2.58 0.03/0.04 1/1
0 -0.89/-0.88 1.88/1.87 1.88/1.87 0/0
F -3.02/-3.01 M/M M/M 0/0
GeC
H -0.95/-0.94  0.45/0.44 1.66/1.65 1/1
0 -0.63/-0.62 1.68/1.68 1.68/1.68 0/0
F -3.49/-3.48  2.18/2.18 0.06/0.06 1/1

Table S2: Adsorption energy E,q(eV), band gap (eV), and total magnetic moment M; (ug) in SiC
and GeC monolayers adsorbed with H, O, and F atoms calculated with DFT-D3/DFT-D2 method.

E.q Band gap M;
Spin-up Spin-down
SiC
H -0.60/-1.71 2.58/2.58 0.03/0.03 1/1
(0] -0.89/-2.00 1.88/1.87 1.88/1.87 0/0
F -3.02/-4.14 M/M M/M 0/0
GeC

H -0.95/-2.87  0.45/0.45 1.66/1.66 1/1
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0 -0.63/-2.55 1.68/1.68 1.68/1.68 0/0

F -3.49/-5.42 2.18/2.18 0.06/0.06 1/1
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Figure S1: Energy of SiC monolayer adsorbed with (a) H, (b) O, and (c) F; and GeC monolayer
adsorbed with (d) H, (e) O, and (F) calculated with different cut-off energies.

P . . . . 231.3 — . . ; : , : - : -
22T 1. [ = b)] 2300f -
s | (@)] 2314 (b) s (c)
> 2280[ 1 -231.5} { -230.2f
;-228,1 [ ] 2316} 1 -2304}
D .2232] {2177 1 2308}
2 2283f ] 2318} 1
2308}
W 2284 1 2319} 1
2285} ) . . " {2320 . . . = -231.0F
192.8 —— . . . ' . T T : . r . . . T
| n (d) ] 1958} (e) { -193.8} - (f) E
s ’ 196.0 | | -194.0f J
@ 1932) E 194.21
196.2} {
2 1934} 1 1944f
2 196.4} {
@ 1936} 1 1946
u:.l 1966 1 0asl
1938} 5 ] ;
-196.8 1 -195.0} L LI
4.0 . L . " . ] L . . L . . s . .
Ix1x1 2x2x1 3x3x1 4x4x1 5x5x1 1x1x1 2x2x1 3x3x1 4x4x1 5x5x1 1x1x1 2x2x1 3x3x1 4x4x1 5x5x1
k-mesh k-mesh k-mesh

Figure S2: Energy of SiC monolayer adsorbed with (a) H, (b) O, and (c) F; and GeC monolayer
adsorbed with (d) H, (e) O, and (F) calculated with different k-meshes.



0 500 1000 1500 2000 2500 3000 0 500 1000 1500 2000 2500 3000

Time (fs) Time (fs)

Figure S3: AIMD simulations at 300 K of SiC monolayer adsorbed with (a) H, (b) O, and (¢) F;
and GeC monolayer adsorbed with (d) H, (e) O, and (F).



