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A: Top side

B: Bridge side
C: Hollow side
D: Valley side

Figure S1. The 4 possible adsorption sites of CO, CO,, and NH; gases on the doped/co-

doped MoS, systems are considered, including four positions: A (on top of S), B (Mo—S

bridge), C (center of the MoS, hexagon), and D (on top of Mo).
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a) Fe-MoS,-A, b) Fe-MoS,-CO-B, ¢) Fe-MoS,-CO-C, d) Fe-M0S,-CO-D; ) Fe-MoS,-CO-A,
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f) Fe-MoS,-CO-B, )Fe-MoSZ CO-C, h)Fe-MoS,-CO-D, i) Fe-M0S,-CO-A; ) Fe-Mo0S,-C0,-A;

G G Ak A

k) Fe-Mo0S,-C0,-B; 1) Fe-MoS,—C0,~-C; m) Fe-MoS,—C0,-D; n)Fe-MoS,-C0,-A, o0)Fe-MoS,—C0,-B,
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p) Fe-MoS,-C0,-C;  q) Fe-MoS,-C0,-D, r) Fe-MoS,-NH;-A, s) Fe-MoS,-NH;-B;  t) Fe-MoS,-NH;3-Cy
O

u) Fe-MoS,-NH,-D; V) Fe-MoS,-NH;-A; w) Fe-MoS,-NH;-B,  X) Fe-MoS,-NH;-C, ) Fe-MoS,-NH;-D,
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Figure S2. 25 possible (initial) adsorption configurations of the Fe—MoS, for CO (a-i), CO; (j-

q), and NHj (r-y).
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a) Fe-N- MoSZ-A1 b) Fe- N—MoSz CO-B, ¢)Fe-N-M0S,-CO-C;  d) Fe-N-M0S,-CO-D, &) Fe-N-MoS,-CO-A,
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f) Fe-N-MoS,-CO-B,  g) Fe-N-Mo0S,-CO-C, h) Fe-N-MoS,-CO-D, i) Fe-N-Mo0S,-CO-A;  j) Fe-N-Mo0S,-C0,-A,
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k) Fe-N-MoS,-C0,-B; 1) Fe-N-MoS,—C0,-C; m) Fe-N-MoS,~C0,~D, n) Fe-N-MoS,~C0,~A, o) Fe-N-MoS,—C0,-B,

)Fe N- Mos2 C0,-C, q)Fe -N- MoS2 C0,-D; 1) Fe_N Mos2 NH;-A;  s) Fe-N-MoS,-NH;3-B; 1) Fe-N-MoS,-NH;3-Cy
- ) ®) 0

goNee

u) Fe- N-MoS(} NHa-D, v) Fe- N-Mosz-Nl-I3-Az W) Fe-N-MoS,-NHy-B, ) Fe-N-MoS,-NHz-C; y) Fe-N-MoS,-NH,-D,
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Figure S3. 25 possible (initial) adsorption configurations of Fe-N-MoS; for CO (a-i), CO; (j-q),

o

and NHj (r-y).
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a) Fe-O-MoS,-A, b) Fe-O-MoS,-CO-B; ¢) Fe-O-MoS,-CO-C, d) Fe-0-M0S,-CO-D;  ¢) Fe-0-Mo0S,-CO-A,
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f) Fe-O-MoS,-CO-B;  g) Fe-O-M0S,-CO-C; b Fe-0-MoS,-CO-D,
9

k) Fe-O-MoS,-C0,-B; 1) Fe-O-MoS,~C0,~C; m) Fe-O-MoS,—C0,-D, n)Fe-0-MoS,—-C0,-A; o) Fe-O-MoS,~C0,-B,
Q ; : Q ? @9
o
p) Fe-0-MoS,-C0,-C;  q) Fe-O-M0S,-C0;-D; 1) Fe-O-MoS,-NHz-A; s) Fe-O-MoS,-NH3-B;  t) Fe-O-MoS,-NH;-C,
Q Q
SO Ne

1) Fe-O-MoS,-NH,-D; V) Fe-O-MoS,-NH;-A, W) Fe-O-MoS,-NH;-B,

C

Figure S4. 25 possible (initial) adsorption configurations of Fe-O-MoS; for CO (a-i), CO; (j-q),

and NHj (r-y).
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