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Figure S1. Top and side views of compressed β12 borophene under 𝜀𝑏 = 20% for (a) 

plane-b, (b) ripple-6b, (c) ripple-4b and (d) ripple-2b modes.  

 

Figure S2. Electron localization function (ELF) plot in the basal plane of the β12 

borophene. The isovalue is 0.6~0.8. 
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Figure S3. Top and side views of the geometries of β12 borophene under different 

compressions 𝜀𝑎 for (a) plane-a, (b) ripple-6a, (c) ripple-4a and (d) ripple-2a modes. 

 



 

Figure S4. Top and side views of the geometries of β12 borophene under different 

compressions 𝜀𝑏 for (a) plane-b, (b) ripple-6b, (c) ripple-4b and (d) ripple-2b modes.  

 

Figure S5. Top and side views of optimized plane β12 borophene with an H adatom 

under the compressions of (a) 𝜀𝑎 = 0%  and (c) 𝜀𝑎 = 2%, or with an H2 molecule 

under the compressions of (b) 𝜀𝑎 = 0%  and (d) 𝜀𝑎 = 2%. 



 

 

Figure S6. Band structures of β12 borophene under compressive strains in the (a) a and 

(b) b directions.  

 

 

 

 

 

 



 

Figure S7. Adsorption sites of an H adatom on different parts of the compressed 

ripple-6a borophene (ε𝑎 = 20%). 

 

 

Table S1. Adsorption free energy (∆GH) of the hydrogen atom on different parts of the 

compressed ripple-6a borophene (ε𝑎 = 20%). 

Part ΔGH-S1 (eV) ΔGH-S2 (eV) ΔGH-S3 (eV) 

Top -0.02614263 1.12836773 0.0593748 

Slop 0.09355775 0.98886098 0.15969585 

Bottom 0.24177152 1.03724612 0.34494609 

 

 

 

 

 

 

 

 

 

Figure S8. Energy evolution and snapshots of (a) plane β12 borophene and (b) boron 

nanotube (6,0) with OH during the AIMD simulation at 300 K.  


