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Figure S1. (a) The geometric configurations are three-row BC2NNT (8,0) without CO2 before relaxation 

and (b) after relaxation. (c) Adsorption of CO2 on the BN site, where the O atom is located above the BN 

site and parallel to the nanotube axis before and (d) after relaxation, (e) the O atom is located above the 

BN site and oblique to the nanotube axis before and (f) after relaxation, (g) C of CO2  is top of  BN parallel 

to the nanotube axis before and (h) after relaxation, (i) C of CO2 is top of B oblique to the nanotube axis 

before and (j) after relaxation. 
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Table S1. Comparison of adsorption energy in nanotubes with three-row and single-row unit cells in 

BC2NNT 

 

 

 Single-row BC2NNT unit cell Eads Three rows BC2NNT unit cell Eads 

O up BN-Parallel -0.63 eV -0.35 eV 

O up BN-Oblique -0.42 eV -0.21 eV 

C up BN-Parallel -0.63 eV -0.34 eV 

C up BN-Oblique -2.52 eV -1.12 eV 
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Figure S2. PDOS of BC4NNT (8,0) for (a) isolated nanotube, (b) where CO2 is at 4.6 Å far from the 

nanotube. (c), for the physisorption process where the C atom is located above the BN-parallel site. The 

red dashed lines show the Fermi level. 
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Figure S3. PDOS of p-BNCNT (8,0) nanotube for (a) isolated nanotube, (b) where CO2 is at 5 Å far from 

the nanotube. (c), for the physisorption process where the C atom is located above the BN-oblique site. 
The red dashed lines show the Fermi level. 
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Figure S4. The geometric configurations of single-row BC4NNT (14,0). (a) The adsorption of CO2 where 

the C atom is located above BN site and oblique to the nanotube axis before and (b) after relaxation, the C 

atom is located above BN site and parallel to the nanotube axis (c) before and (d) after relaxation, O atom 

is located above BN site and oblique to the nanotube axis (e) before and (f) after relaxation, the O atom is 

located above BN site and parallel to the nanotube axis (g) before and (h) after relaxation. 
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Figure S5. The geometric configurations of single-row BC2NNT (14,0). (a) The adsorption of CO2 where 

the C atom is located above BN site and oblique to the nanotube axis before and (b) after relaxation, the O 

atom is located above BN site and oblique to the nanotube axis (c) before and (d) after relaxation, O atom 

is located above B site and oblique to the nanotube axis (e) before and (f) after relaxation. 
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Table S2. Comparing the recovery time of CO2 adsorption in different sites of BC2NNT. 

 

 

Recovery time Adsorption energy Structure 

0.0488 s -0.635 eV C up B
N
-parallel (BC2NNT)-8-0 

3.44 × 1030 s -2.527 eV C up B-oblique (BC2NNT)-8-0 

0.04770 s -0.634 eV O up B
N
-parallel (BC2NNT)-8-0 

1.26× 10−4 s -0.422 eV O up B
N
-oblique (BC2NNT)-8-0 
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Figure S6. Mesh cut-off optimization plot of (a) BC2NNT (8,0), (b) BC4NNT (8,0), and (c) BCNNT 

(10,0) 

(b) (a) 

(c) 

Boron-rich BC2NNT (8,0) Boron-rich BC4NNT (8,0) 

Boron-rich p-BCNNT (10,0) 


