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Table S1. Dependence of the work function values (eV) on different k-point meshes with 
a fixed ENCUT of 500 eV for the MoS2, N-MoS2, and N-O-MoS2 before and after 
adsorption of CO, CO2, and NH3 gases.

MoS2 N-MoS2 N-O-MoS2k-point 

meshes pristine CO CO2 NH3 substrate CO CO2 NH3 substrate CO CO2 NH3

5x5x1 5.525 5.637 6.584 5.701 5.648 5.508 5.615 5.642 6.640 5.570 5.650 6.104

7x7x1 5.514 5.640 6.548 5.689 5.643 5.519 5.611 5.620 6.622 5.542 5.626 6.157

9x9x1 5.516 5.648 6.567 5.683 5.630 5.536 5.628 5.617 6.620 5.544 5.625 6.171

11x11x1 5.515 5.615 6.563 5.688 5.624 5.520 5.612 5.621 6.626 5.550 5.630 6.167

variation 0.001 

-

0.011

0.003 

-

0.022

0.017

- 

0.021

0.012

- 

0.018

0.005

-

0.024

0.011

-

0.028

0.004 

- 

0.013

0.021

- 

0.025

0.02

-

0.018

0.02

- 

0.028

0.02

- 

0.025

0.053

-

0.067

Table S2. Dependence of the Eads (eV) on different k-point meshes of the MoS2–CO 

configuration with a fixed ENCUT of 500 eV.

k-point meshes Eads

5x5x1 -0.151001

7x7x1 -0.151000

9x9x1 -0.151002

11x11x1 -0.151003

variation 0.000001 - 0.000002
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Table S3. Dependence of the work function values (eV) on different ENCUT values with 

the fixed k-point mesh of 5x5x1 for the MoS2, N-MoS2, and N-O-MoS2 before and after 

adsorption of CO, CO2, and NH3 gases.

MoS2 N-MoS2 N-O-MoS2ENCUT 

values pristine CO CO2 NH3 substrate CO CO2 NH3 substrate CO CO2 NH3

500 5.525 5.637 6.584 5.701 5.648 5.508 5.615 5.642 6.640 5.570 5.650 6.104

550 5.531 5.654 6.584 5.710 5.655 5.511 5.643 5.632 6.656 5.548 5.651 6.106

600 5.535 5.647 6.584 5.722 5.656 5.511 5.643 5.632 6.656 5.548 5.651 6.107

650 5.540 5.657 6.585 5.706 5.655 5.511 5.643 5.632 6.656 5.548 5.651 6.107

variation 0.006

-

 0.015

0.01 

- 

0.02

0.001

0.005

-

0.021 

0.007

-

0.008

0.003 0.028 0.01 0.0016 0.022 0.001

0.002

- 

0.003

Table S4. Dependence of the Eads (eV) on different ENCUT values of the MoS2–CO 

configuration with the fixed k-point mesh of 5x5x1.

ENCUT values Eads

500 -0.15001

550 -0.15004

600 -0.15004

650 -0.15004

Variation 0.00003
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Figure S1. 25 possible (initial) adsorption configurations of the pristine  for CO (a-𝑀𝑜𝑆 2

i),  (j-q), and  (r-y).𝐶𝑂 2 𝑁𝐻 3
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Figure S2. 25 possible (initial) adsorption configurations of N doped  for CO (a-i),  (j-𝑀𝑜𝑆 2 𝐶𝑂 2

q), and  (r-y).𝑁𝐻 3
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Figure S3. 25 possible (initial) adsorption configurations of (N, O) co-doped-  for CO (a-i), 𝑀𝑜𝑆 2

 (j-q), and  (r-y).𝐶𝑂 2 𝑁𝐻 3
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Figure S4. The ϕ along the z-direction of (a) pristine-MoS2, (b) MoS2–CO–B1, (c)MoS2–

CO2–A1, (d) MoS2–NH3–A1, (e) N–MoS2, (f) N–MoS2–CO–D1, (g) N–MoS2–CO2–A1, (h) 

N–MoS2–NH3–A1, (i) N–O–MoS2, (j) N– O–MoS2–CO–D1, (k) N– O–MoS2–CO2–D1, (l) 

N– O–MoS2–NH3–D1, whereas the vacuum level (Evac) and Fermi level (Ef) are illustrated 

by solid blue and dashed red lines, respectively.


