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Figures S1-S7: Electron densities of the transition-state geometries.

Figures S8-S15: Atomic charges computed from Mulliken population analyses of
the transition-state geometries.

Table S1: The initial, transition-state, final configurations, and their total
energies for the studied gases passing through PG-based membranes.
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Fig. S1 Electron densities of the transition-state structures for CO passing through PG, IN-PG and
3N-PG. The isovalue is 0.15 a.u. (C, gray; H, white; N, blue; O, red).
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Fig. S2 Electron densities of the transition-state structures for Cl, passing through PG, 1N-PG and
3N-PG. The isovalue is 0.20 a.u. (C, gray; H, white; N, blue; O, red; CI: light green).

HCN_PG HCN_1N-PG HCN_3N-PG

Fig. S3 Electron densities of the transition-state structures for HCN passing through PG, IN-PG
and 3N-PG. The isovalue is 0.19 a.u. (C, gray; H, white; N, blue; O, red).
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Fig. S4 Electron densities of the transition-state structures for NO passing through PG, IN-PG and
3N-PG. The isovalue is 0.15 a.u. (C, gray; H, white; N, blue; O, red).
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Fig. S5 Electron densities of the transition-state structures for CO, passing through PG, IN-PG
and 3N-PG. The isovalue is 0.15 a.u. (C, gray; H, white; N, blue; O, red).
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Fig. S6 Electron densities of the transition-state structures for SO, passing through PG, IN-PG
and 3N-PG. The isovalue is 0.15 a.u. (C, gray; H, white; N, blue; O, red; S, yellow).
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Fig. S7 Electron densities of the transition-state structures for H,S passing through PG, IN-PG
and 3N-PG. The isovalue is 0.15 a.u. (C, gray; H, white; N, blue; O, red; S, yellow).



Fig. S8 Atomic charges computed from Mulliken population analyses of the transition-state
structures for O, passing through PG, 1N-PG and 3N-PG. (Only the atoms around the pores are
drawn for clarity: C, gray; H, white; N, blue; O, red.)

v :
CO_1N-PG CO_3N-PG

0.7

Fig. S9 Atomic charges computed from Mulliken population analyses of the transition-state
structures for CO passing through PG, 1N-PG and 3N-PG. (Only the atoms around the pores are
drawn for clarity: C, gray; H, white; N, blue; O, red.)

Cl2_1N-PG Cl2_3N-PG

Fig. S10 Atomic charges computed from Mulliken population analyses of the transition-state
structures for Cl, passing through PG, 1N-PG and 3N-PG. (Only the atoms around the pores are
drawn for clarity: C, gray; H, white; N, blue; O, red; CI, light green.)
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Fig. S11 Atomic charges computed from Mulliken population analyses of the transition-state
structures for HCN passing through PG, 1N-PG and 3N-PG. (Only the atoms around the pores are
drawn for clarity: C, gray; H, white; N, blue; O, red.)
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Fig. S12 Atomic charges computed from Mulliken population analyses of the transition-state
structures for NO passing through PG, IN-PG and 3N-PG. (Only the atoms around the pores are
drawn for clarity: C, gray; H, white; N, blue; O, red.)
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Fig. S13 Atomic charges computed from Mulliken population analyses of the transition-state
structures for CO, passing through PG, IN-PG and 3N-PG. (Only the atoms around the pores are
drawn for clarity: C, gray; H, white; N, blue; O, red.)
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Fig. S14 Atomic charges computed from Mulliken population analyses of the transition-state
structures for SO, passing through PG, 1N-PG and 3N-PG. (Only the atoms around the pores are
drawn for clarity: C, gray; H, white; N, blue; O, red; S, yellow.)
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Fig. S15 Atomic charges computed from Mulliken population analyses of the transition-state
structures for H,S passing through PG, 1N-PG and 3N-PG. (Only the atoms around the pores are
drawn for clarity: C, gray; H, white; N, blue; O, red; S, yellow.)
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Fig. S16 Atomic charges computed from Mulliken population analyses of the transition-state
structures for HF passing through PG, 1N-PG and 3N-PG. (Only the atoms around the pores are
drawn for clarity: C, gray; H, white; N, blue; O, red; F, light blue.)



Table S1 The initial, transition-state, and final configurations for the studied gases passing
through PG, and their total energies are in Hartree. (C, gray; H, white; N, blue; O, red; Cl, light

green; S, bule; F, light blue.)

Gas

Property

Initial State

Transition State

Final State

0O,

Top view

Side view

USSR

Total energy

—1992.1978962

CcO

Top view

Side view

o facrcanos

Total energy

—1955.1787357

Cl,

Top view

Side view

Total energy

HCN

Top view

Side view

Total energy

NO

Top view

Side view

Total energy

CO,

Top view




Side view § Bt 2o aaadd 3
Total energy —2030.5086368 —2030.4376094 —2030.5086368
Top view
SO,
Side view
Total energy
Top view
H,S
Side view
Total energy —2241.2908148 —2241.1384297 —2241.2908148
Top view
HF
Side view ¢
Total energy —1942.4293529 —1942.3949017 —1942.4200398

Table S2 The initial, transition-state, and final configurations for the studied gases passing
through 1N-PG, and their total energies are in Hartree. (C, gray; H, white; N, blue; O, red; CI,
light green; S, bule; F, light blue.)

Gas Property Initial State Transition State Final State
Top view
0O,
Side view - 3
Total energy —2058.7470126
Top view
CcO
Side view

Total energy

—2021.7456204

—2021.6634156

—2021.7411595
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NO
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Top view '* .*
CO, o g ¢ \ .3-.:'
Side view » I ““““"*“"W : | i
Total energy —2096.9893172 —2096.9106533 —2096.9893172
Top view .%. ) "% .*
S0, P XX
Side view { cocamoadacanesc ’ 7
Total energy —2456.9492844 —2456.8270763 —2456.9492846
Top view .% ‘.* .§
Side view < ; e s e » &
Total energy —2307.7687776 —2307.6170446 —2307.7687774
HF Top view
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Table S3 The initial, transition-state, and final configurations for the studied gases passing
through 3N-PG, and their total energies are in Hartree. (C, gray; H, white; N, blue; O, red; Cl,
light green; S, bule; F, light blue.)

Gas

Property

Initial State

Transition State

Final State

0,

Top view

Side view

Total energy

CcO

Top view

Side view

Total energy

Cl,

Top view

Side view

Total energy

HCN

Top view

Side view

Total energy

NO

Top view

Side view

Total energy

—2171.2963066

—2171.2649015

—2171.2808359




CO,

Top view

Side view

Total energy

SO,

Top view

Side view

Total energy

H,S

Top view

Side view

Total energy

HF

Top view

Side view

Total energy

—2141.8733519

—2141.8372663

—2141.8601663




