Supplementary Information (SI) for Physical Chemistry Chemical Physics.
This journal is © the Owner Societies 2024

Supporting information

Nitrogen substitution of bilayer penta-carbides: High solar-to-

hydrogen and Excellent electrocatalysts for water splitting

Yaowen Long!, Hong Zhang'->
ICollege of Physics, Sichuan University, Chengdu 610065, China
ZKey Laboratory of High Energy Density Physics and Technology of Ministry of Education, Sichuan

University, Chengdu 610065, China

*Corresponding author: Hong Zhang, email: hongzhang@scu.edu.cn

4 (b)

8x8x1
— 10x10x1
— 12x12x1

Absorption Coefficient(10°cm™)

0 1 2 3 4 5

Energy(eV)

Fig. S1. K-mesh convergence test of a) p-Ge,Cs/Ge,N,Cy, b) p-GeyCs, ¢) p-GegNyCy.
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Fig. S2. The mean square displacement (MSD) of a) p-Ge,C4/Ge,N,C,, b) p-GesCs, ) p-GesNyC.
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Fig. S3. Phonon dispersions of 3x3x1 supercell of a) p-GesNC7, b) p-GesN;Cs, ¢) p-GesN,Ce-
and d) p—Ge4N2C6—ii.
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Fig. S4. Band structures of a) p-Ge4NC7, b) p-GesN3Cs, ¢) p-GesN,Ce-1 and d) p-Ge4N,Ce-ii from
HSEOQ06 calculations.



