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Pollutant molecules adsorption on G/MoS, and G/WS,
a) NO; adsorption on graphene/MoS; d) NO; adsorption on graphene/WS,
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b) SO; adsorption on graphene/MoS;  e) SO, adsorption on graphene/WS,
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Fig. S1. Adsorption of NO,, b) SO, and c¢) CO, molecules on (a) G/MoS; heterostructure and (b)
G/WS; heterostructure, top and side views.



Transition metal single-atom G/MoS; and G/WS,

a) Ti doped graphene on MoS,

b) Cu doped graphene on MoS,
Side view
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Fig. S2. Single-atom graphene, a) Ti, b) Cu, ¢) Zn, and d) Pt on MoS, heterostructure, top and side
Views.



a) Ti doped graphene on WS, b) Cu doped graphene on WS,
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¢) Zndoped graphene on WS, d) Pt doped graphene on WS,
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Fig. S3. Graphene doped with: a) Ti, b) Cu, c¢) Zn, and d) Pt on WS, heterostructure, top and side

views.



Pollutant molecules adsorption on GSAC/MoS; and GSAC/WS,

a)NO, on Ti doped graphene on MoS,
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d) NO, on Pt doped graphene on Mo$S,
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Fig. S4. Adsorption of NO, molecule on GSAC with a) Ti, b) Cu, ¢) Zn, and d) Pt on MoS,

heterostructure, top and side views.



a) SO, on Ti doped graphene on MoS,
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b) SO, on Cu doped graphene on MoS,
Side view
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d) SO, on Pt doped graphene on MoS,
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Fig. S5. Adsorption of SO, molecule on GSAC with: a) Ti, b) Cu, c¢) Zn, and d) Pt on MoS,

heterostructure, top and side views.



a) CO; on Ti doped graphene on MoS,
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Fig. S6. Adsorption of CO, molecules on GSAC with: a) Ti, b) Cu, c¢) Zn, and d) Pt on MoS,

heterostructure, top and side views.
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a)NO, on Ti doped graphene on WS, @W

b)NO, on Cu doped graphene on WS,
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¢)NO, on Zn doped graphene on WS,
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Fig. S7. Adsorption of NO, molecule on GSAC with: a) Ti, b) Cu, c¢) Zn, and d) Pt on WS,
heterostructure, top and side views.



a) SO, on Ti doped graphene on WS, @W b) SO, on Cu doped graphene on WS,
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Fig. S8. Adsorption of SO, molecule on GSAC with: a) Ti, b) Cu, ¢) Zn, and d) Pt on WS,

heterostructure, top and side views.



a) CO, on Ti doped graphene on WS, gW b) CO, on Cu doped graphene on WS,
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¢)CO, on Zn doped graphene on WS,

d) CO, on Pt doped graphene on WS,
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Fig. S9. Adsorption of CO, molecule on GSAC with a) Ti, b) Cu, c¢) Zn, and d) Pt on WS,
heterostructure, top and side views.



Table 1S. Adsorption energy, E, 4, per supercell.

Adsorption energy
(eV/supercell)
NO,/G/MoS, -0.32
NO,/G/WS, -0.31
NO,/G:Ti/MoS, -3.11
NO,/G:TiI/WS, -2.92
NO,/G:Cu/MoS, -2.61
NO/G:Cuw/WS, -2.22
NO,/G:Zn/MoS, -2.31
NO,/G:Zn/WS, -2.36
NO,/G:Pt/MoS, -2.32
NO,/G:Pt/WS, -2.36
S0O,/G/MoS, -0.30
SO,/G/WS, -0.30
S0,/G:Ti/MoS, -1.64
SO,/G:Ti/WS, -1.64
S0O,/G:Cu/MoS, -1.09
SO,/G:Cu/WS, -1.19
SO,/G:Zn/MoS, -0.91
SO,/G:Zn/WS, -1.74
SO,/G:Pt/MoS, -1.00
SO,/G:Pt/WS, -1.01
CO,/G/MoS, -0.20
CO/G/WS, -0.19




COy/G:Ti/MoS, -0.46
CO/G:TI/WS, -0.47
CO,/G:Cu/MoS, -0.10
CO,/G:Cu/WS, -0.17
CO,/G:Zn/MoS, -0.13
CO,/G:Zn/WS, -0.27
CO,/G:Pt/MoS, -0.09
CO,/G:PYWS, -0.09




