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Table S1. XYZ coordinate of the CPM-200-In/Mg-NH2(site2)(a=22.97 b=c=22.30B=a=y=90)

Atom Element X Y YA
Mgl Mg 0.16881 0.24019 0.70107
C_benzl C 0.31848 0.2185 0.45874
C_benz4 C 0.28527 0.22093 0.51378
C_benzl C 0.31654 0.21835 0.56933
C_benz2 C 0.37732 0.21604 0.56869
C_benz3 C 0.40985 0.21524 0.51557
C_benz2 C 0.37928 0.21555 0.46068
C_Coo C 0.28706 0.21789 0.62853
C_Ccoo C 0.28966 0.2203 0.3989
0_C002 0] 0.23519 0.23622 0.39809
0_Ccoo1 0] 0.31817 0.20714 0.35227
0_coo1 0 0.32197 0.21257 0.67355
0_C002 0] 0.23209 0.2227 0.63416
N1 N 0.47078 0.21448 0.52389
N 2 N 0.22685 0.22427 0.51407
H_benz H 0.40052 0.21505 0.61128
H_benz H 0.4034 0.21417 0.4186
Mgl Mg 0.80544 0.76164 0.6901
C_benzl C 0.65169 0.77034 0.45369
C_benz4 C 0.68647 0.77059 0.50771
C_benzl C 0.65813 0.78264 0.56414
C_benz2 C 0.59738 0.78706 0.56533
C_benz3 C 0.56282 0.78298 0.51356
C_benz2 C 0.59137 0.77679 0.4578
C_Ccoo C 0.69077 0.78886 0.622
C_Ccoo C 0.67859 0.76448 0.39244
0_C002 0] 0.73106 0.74402 0.38772
0_coo1 0 0.64823 0.77982 0.34729
0_coo1 0] 0.66187 0.80543 0.66811
0_C002 0] 0.74566 0.77696 0.62388
N1 N 0.50199 0.7849 0.52346
N_2 N 0.74432 0.76114 0.50533
H_benz H 0.57551 0.79334 0.60823
H_benz H 0.56548 0.77579 0.41685
Mgl Mg 0.80302 0.24027 0.29892
C_benzl C 0.65347 0.21862 0.54103
C_benz4 C 0.68654 0.22115 0.4859
C_benzl C 0.65516 0.21845 0.43044
C_benz2 C 0.59439 0.21604 0.4312
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H_2 H 0.43484 0.7832 0.23346
H_2 H 0.76113 0.4547 0.76268
H_2 H 0.76565 0.53398 0.77599
H_2 H 0.7421 0.43532 0.20614
H_2 H 0.73854 0.51591 0.19784
H_2 H 0.2063 0.2282 0.47394
H_2 H 0.20673 0.22502 0.55481
H_2 H 0.76482 0.22547 0.44436
H_2 H 0.76572 0.22864 0.52523
H_2 H 0.7615 0.75026 0.46465
H_2 H 0.76642 0.76238 0.54496
H_2 H 0.20571 0.76246 0.45475
H_2 H 0.21029 0.75029 0.53507
H_2 H 0.28334 0.71375 0.95885
H_2 H 0.27421 0.71816 1.03883
H_2 H 0.27608 0.95484 0.71579
H_2 H 0.27164 1.03555 0.72358
H_2 H 0.03337 0.72953 0.71245
H_2 H -0.04487 0.73391 0.71602
H_2 H -0.056 0.28259 0.71316
H_2 H 0.0219 0.27278 0.7215

H_2 H 0.25354 -0.03067 0.27974
H_2 H 0.25632 0.05021 0.28681
H_2 H 0.2554 0.28566 -0.02458
H_2 H 0.25913 0.28756 0.05649
H_2 H 0.95037 0.27392 0.27893
H_2 H 1.02823 0.28382 0.28697
H_2 H 1.01694 0.73392 0.28424
H_2 H 0.9387 0.72953 0.28787
H_2 H 0.69606 0.95455 0.2843

H_2 H 0.70018 1.03525 0.27639
H_2 H 0.69793 0.7181 -0.03866
H_2 H 0.68884 0.71375 0.0413

H_2 H 0.71858 -0.03082 0.72039
H_2 H 0.71571 0.05003 0.71315
H_2 H 0.71339 0.28724 0.94346
H_2 H 0.71723 0.28522 1.02453

Table S2. LJ potential parameters for the atoms of CPM-200-In/Mg and CPM-200-In/Mg-X
Materials Atom g/kP (K) o (A)
C_COO 47.3 4.0

0_C00, 35.0 3.22
12

CPM-200-In/Mg




0_C00, 35.0 3.22
Cy 48.0 3.47299
C, (H) 69.4362 4.43
Cs 48.0 3.47299
N, 38.9492 3.6621°
In 301.428 3.97608
Mg 55.8574 2.69141
0_OH 35.0 3.22
H_OH 7.64893 2.84642
H_Benz none
N N, 28.0° 3.45b
Ca 48.0 3.47299
N F) 36.4834 3.0932
Ca 48.0 3.47299
“OH 0, 35.0 3.22
H, 7.64893 2.84642
N, 111.0° 3.425
“NH, Ca 48.0 3.47299
H, none

aThe data are from Dreiding force field, ®The data are from TraPPE force field
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Table S3. LJ Potential parameters and partial charges for the adsorbates

Adsorbates Site g/k° (K) o (A) g (e) Reference
CH,4 CH,4 148.0 3.73 0.00 TraPPE?
C 27.0 2.8 0.70
CO, TraPPE?
@) 79.0 3.05 -0.35
CH C 60.0 3.55 -0.23 TraPPE?
2 H 15.0965 2.42 0.23 OPLS-AA?
H 0 0 0
H, (3-4)
CoOM 36.7 2.958 0
N 36 3.31 -0.482
N, (5)
CcoOM 0 0 0.964
H 15.0965 2.42 0.202 OPLS-AA?
HCN C 60.0 3.55 0.131 TraPPE?
N 60.0 2.95 -0.333 TraPPE?
H 7.5482 2.42 0
HCHO C 52.838 3.75 0.45 OPLS-AA?
0 105.676 2.96 -0.45
C,Hg CH; 98.0 3.75 0 TraPPE?
CH; 98.0 3.75 0
C3Hg TraPPE?
CH, 46.0 3.95 0
CyHy4 CH, 85.0 3.675 0 TraPPE!
C (H,) 85.0 3.675 -0.324
C (H) 47.0 3.73 -0.05
C,HsClI H (CH,) 0 0 0.177 TraPPE!
H (CH) 0 0 0.152
Cl 149.0 3.42 -0.107
C (H,) 85.0 3.675 -0.302
C 22.0 3.85 0.082
CzHaCl TraPPE!
Cl 149.0 3.42 -0.056

H 0 0 0.166

14



Adsorbates Site e/k° (K) o (A) g (e) Reference
C 10.0 4.68 -0.133
CHCl; Cl 149.0 3.42 -0.032 TraPPE!?
H 0 0 0.229
46.0 3.95 -0.132
CH,Cl, Cl 149.0 3.42 -0.104 TraPPE?
H 0 0 0.170
S 232 3.72 -0.36
H,S TraPPE!
H 0 0 0.18
N 38.9490 3.6621 -0.011
NO DREIDING®
0 48.1579 3.4046 0.011
C 39.89 3.385 0.007
co (7)
0 61.57 2.885 -0.007
N 185.0 3.42 0
NH; H 0 0 0.410 TraPPE?
coM 0 0 -1.23
S 154.4 3.585 0.471
SO, (8)
0 62.3 2.993 0.236

15



Fig. Sla
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Fig. Slc
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Fig. S1d

(da) (d2)

A P A

Pt Fla
(d3) (da)

Fig. S1 The snapshots of C,H, adsorbed in framework at 5000 (a;), 13333 (a,), 40000 (a3) and

100000 (a,4) Pa respectively;the snapshots of CH, adsorbed in framework at 200 Torr (b4), 600 Torr

(bz) and 4MPa (bs) respectively;the snapshots of CHCl; adsorbed in framework at 10 (c4), 40 (c,), 80

(c3) and 300 (c,) Pa respectively;the snapshots of CH,Cl, adsorbed in framework at 100 (d,), 200

(dy), 750 (d3) and 13333 (d4) Pa respectively
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Fig. S2d
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2
fde m— vy v ~——CH»C_benz3
16 13— CI_CzHsCl-In 2.0 3 CI_C:H:CI-C_benz3
CI_CzH:Cl-Mg s ——— CI_CzH:CI-C_benz2
44 3—CHa_ln 3 CI_C:H:CI-C_benz1
] H_CH_Mg 1.6 ——H_CH-C_benz2
12 J——H_CH=_Mg ., ——H_CH-C_benz3
e 1+ J H_CH:-C_benz2
=10 e e
o 1 S
] o)
084 1.0
0,6-3 0.8 4
] 06
04 3
] 0.4 ]
02 4 0.2 ]
0.0 4 T T T LR T T T 0.0 e e
2 3 4 5 6 7§ 8 9 10 1 12 2 3 4 5 6 T 8 9 10 11 12
r(A) r(A)
(1) (f2)
18 25
] ] H_CHa-N1
16 ——H_CH-N1
] i —— CH-N1
= 2 i —— CHaz-NT1
] 5 ClL_CzH:CI-N1
12 4 ]
151
Sq_o_‘ : — 1
o ] | (=]
038 ] —— CH-C_c00 ‘ 1
] —— CHz-C_COO0 1.0
06 ] / CI-CzH:CI_C_CO0O0 1
] H_CH-C COO
] , ik = ]
04 ] _ H_CH:-C_COO . \\/
] —— H_CH-0_C001 ]
02 ] —  H_CH20_C002
; ——H_CH-0_c002
0.0 e T T T T 0.0 A e e e e
2 3 4 a9 5] T 8 9 10 11 12 2 3 4 5 6 7 8 9 10 11 12
r(A) r(A)
(f3) (fa)

23



Fig. S2g
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Fig. S2h
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Fig. S2i
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Fig.S2Radial distribution functions g(r) computed between the harmful gases (HCN (a),

NHj3 (b), HCHO (c), CoH4 (d), CHy4 (e), CH3CI (f), CH,Cly (g), CHLC, (h)andCHCl; (i) atoms and the
various framework atoms at 298 K



Fig. S3
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Fig.S3 Isosteric heats of C;H,, C;H4, CH,4, C,HsCl, C,H,Cl,, CH,Cl, and CHCl; adsorbed inCPM-200-
In/Mg at 298 K
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Fig. S4
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Fig.S5 Adsorption selectivities of MOFs in CO,-H,S-CHy(a, b) and CO,-SO,-N;(c, d) ternary mixtures

systems at 298 K and low pressure area
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Fig. S6 (a) the CO, absorption capacity of MOFs at 273 K and 1 bar, (b) the HCHO absorption
capacity of MOFs at 298 K and 1bar. (c, d) Single-component adsorption isotherms of CO,, CH,4, H,S,
N,, SO, in CPM-200-In/Mg and CPM-200-In/Mg-X(-F, -N, -OH, NH,) at 298 K and low pressure
area(within 1 bar). (e)The pore-size distribution of MOFs
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Fig. S7
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Fig.S7 The effect of temperature on gas selectivity of materials in CO,-H,S-CHyu(a, b) and SO,-CO,-N,

(c, d) ternary mixtures systems at 4 MPa
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