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Table S1. The parameter of 300 Z-COF structures.

No. Structure Space group ASA (m%/g) D pore (A°) V-pore(cm?/g)
1 ABW-S Pmna 1067.4 6.2 0.05
2 AEI-S Cmcm 1908.8 12.6 0.26
3 AEL-S Pmna 713.5 9.1 0.08
4 AET-S C222, 745.5 14.8 0.20
5 AFO-S C222, 666.9 8.6 0.10
6 AFR-S Pmmn 1560.5 13.6 0.27
7 AHT-S C222, 1132.1 6.9 0.09
8 APC-S Ia-3d 1785.7 8.7 0.14
9 APD-S Pmna 930.6 6.5 0.04
10 ASV-S Pbca 1211.3 10.5 0.14
11 ATN-S 14m2 1057.1 9.5 0.10
12 ATS-S Pben 1120.3 12.1 0.21
13 ATT-S Pm2a 1369.1 9.5 0.11
14 ATV-S C2mb 609.0 6.1 0.04
15 AWO-S Cmca 1322.0 8.5 0.12
16 AWW-S P4/nmm 1292.3 12.0 0.20
17 BCT-S [-4m2 520.4 6.0 0.02
18 BEC-S P42/m 1500.1 11.7 0.31
19 BIK-S C222, 900.1 7.0 0.07

20 BOF-S Pnma 1081.7 8.5 0.12
21 BOG-S Imma 1352.8 14.3 0.28
22 BOZ-S Pben 2579.2 16.1 0.52
23 CAS-S C222, 845.4 6.8 0.06
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Figure S1. (a) ctn and bor topologies, (b) the building blocks for designing new COFs, (c) the
reactions from various reactants to created new COFs.



Materials 2020, 13, x FOR PEER REVIEW 9 of 15

N .
¥
‘ 4 3
+ — o
CTe e,
o /] ) ) ;’
¥
Thiophene PCB PCB-S
Linkers Zeolite Framework ZCOF’s name
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Figure S3. Isotherms of total volumetric CHs uptake at 298 K from 0 to 85 bar of (a) RWY-X, and (b)
JRN-X (X=N, O, S).

Computer code
Input for calculation of frequency to determine thermal dynamic parameter
NPT-S:
COFNPT631G
EXTERNAL
FREQCALC
ANALYSIS
PRESSURE
10.1013250.101325
TEMPERAT
1298.15 298.15
ENDFREQ

END
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0031.01.0
18.7311370
2.8253937
0.6401217
0010.01.0
0.1612778
63
0062.01.0
3047.5249000
457.3695100
103.9486900
29.2101550
9.2866630
3.1639270
0134.01.0
7.8682724
1.8812885
0.5442493
0110.01.0
0.1687144
16 4
0062.01.0
21917.1000000
3301.4900000
754.1460000
212.7110000
67.9896000
23.0515000
0168.01.0
423.7350000
100.7100000
32.1599000
11.8079000
4.6311000
1.8702500
0136.01.0
2.6158400
0.9221670
0.3412870
0110.01.0
0.1171670
990

0.03349460
0.23472695
0.81375733

1.0000000

0.0018347
0.0140373
0.0688426
0.2321844
0.4679413

0.3623120

-0.1193324
-0.1608542
1.1434564

1.0000000

0.0186900
0.0142300
0.0696960
0.2384870
0.4833070
0.3380740

-0.0023767
-0.0316930
-0.1133170
0.0560900
0.5922550
0.4550060

-0.2503740
0.0669570
1.0545100

1.0000000

0.0689991
0.3164240
0.7443083

1.0000000

0.0040610
0.0306810
0.1304520
0.3272050
0.4528510
0.2560420

-0.0145110
0.3102630
0.7544830

1.0000000
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END

DFT
EXCHANGE
PBE
CORRELAT
PBE
XLGRID
END
SCFDIR
BIPOSIZE
10000000
EXCHSIZE
20000000
SHRINK
22 S6
TOLINTEG
777714
FMIXING
90
BROYDEN
0.05505
TOLDEE

9

ENDSCF

JST-S:
COFJST631G
EXTERNAL
FREQCALC
ANALYSIS
PRESSURE
10.1013250.101325
TEMPERAT
1 298.15298.15
ENDFREQ
END
12
0031.01.0
18.7311370
2.8253937
0.6401217
0010.01.0

0.03349460
0.23472695
0.81375733
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0.1612778 1.0000000
63
0062.01.0
3047.5249000 0.0018347
457.3695100 0.0140373
103.9486900 0.0688426
29.2101550 0.2321844
9.2866630 0.4679413
3.1639270 0.3623120
0134.01.0
7.8682724 -0.1193324 0.0689991
1.8812885 -0.1608542 0.3164240
0.5442493 1.1434564 0.7443083
0110.01.0
0.1687144 1.0000000 1.0000000
16 4
0062.01.0
21917.1000000 0.0186900
3301.4900000 0.0142300
754.1460000 0.0696960
212.7110000 0.2384870
67.9896000 0.4833070
23.0515000 0.3380740
0168.01.0
423.7350000 -0.0023767 0.0040610
100.7100000 -0.0316930 0.0306810
32.1599000 -0.1133170 0.1304520
11.8079000 0.0560900 0.3272050
4.6311000 0.5922550 0.4528510
1.8702500 0.4550060 0.2560420
0136.01.0
2.6158400 -0.2503740 -0.0145110
0.9221670 0.0669570 0.3102630
0.3412870 1.0545100 0.7544830
0110.01.0
0.1171670 1.0000000 1.0000000
990
END
DFT
EXCHANGE
PBE

CORRELAT
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PBE

XLGRID

END

SCFDIR

BIPOSIZE

10000000

EXCHSIZE

20000000

SHRINK

22 S6

TOLINTEG

777714

FMIXING

90

BROYDEN

0.05505

TOLDEE

9

ENDSCF

Input for GCMC
------ General Information
CH4 molecule in JSRN
15000000 # No. of iterations

5000000 # No. of steps between writes to output/log file
1000000 # No. of steps between writes to crash file
50000 # No. of steps between writes to config. file

1 # Start numbering simulations from .
635535 # Iseed

4 # specifies contents of config file,
JSRN.CH4.res # Restart File to write to
JSRN.CH4.con # Configuration File

------ Atomic Types

4 # number of atomic types

CH4 # atom type
CH4.atm # basic atom info file

H # atom type
H.atm # basic atom info file

C # atom type
C.atm # basic atom info file

13 of 15
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N # atom type

N.atm # basic atom info file

------ Molecule Types

2 # number of sorbate types

CH4 # sorbate

CH4.mol # sorbate coordinates file

JSRN # sorbate

JSRN.mol # sorbate coordinates file
—————— Simulation Cell Information

JSRN # Fundamental cell file

2,2,2 # No. of unit cells in x, y, z direction
1,1,1 # (1 = Periodic) in X, y, z

------ Forcefield Information

BASIC

SPC

atom_atom_file # atom-atom interaction file
sorb_sorb file # sorbate-sorbate interaction file

intramolecular_file # intramolecular interaction file/specification
------ Ideal Parameters

Ideal # Equation of State
1 # no. of sorbates
CH4 # Sorbate Name
------ GCMC Information

1 # No. of iterations

298.0 # temperature
Ideal Parameters # Tag for the equation of state (NULL = Ideal Gas)

19 # No. of simulation points

5000 # Block size for statistics

1 # no. of sorbates

CH4 # Sorbate Name

fugacity.dat # pressure

Null # sitemap filename (Null = no sitemap)
3 # no of gcmc movetypes

1.0,1.0, 1.0  # move type weights

BINSERT # type of move.1
JSRN.CH4.pmap

298.0 # Bias temperature for the bmap

BDELETE
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RTRANSLATE # type of move.4

0.2,0 # Delta Translate, adjust delta option (0=NO, 1=YES)
------ Configuration Initialization

CH4 # Sorbate Type

GCMC NULL

JSRN # Sorbate Type

FIXED NULL

-------- Main Datafile Information --------
Energy, position, pair_energy # contents of datafile



