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Figure S1. Atomic types in [BMIM]+, [BF4]¯, [PF6]¯, [SCN]¯, and [Tf2N]¯. 
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Table S1. Atomic charges in [BMIM]+, [BF4]¯, [PF6]¯, [SCN]¯, and [Tf2N]¯. 
 
[BMIM]+ 

Atom C1 C2 C3 C4 C5 C6 C7 C8 N1 N2 
Charge -0.158 -0.151 -0.236 -0.316 -0.342 0.136 0.112 -0.315 0.218 0.276 
Atom H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 

Charge 0.205 0.251 0.162 0.164 0.170 0.143 0.145 0.009 0.009 0.009 
Atom H11 H12 H13 H14 H15 

Charge 0.008 0.082 0.111 0.079 0.230 
 

[BF4]¯ 
 
 
 

 

[PF6]¯ 

 
 
 

[SCN]¯ 

Atom S C N 
Charge -0.722 0.459 -0.737 

 
[Tf2N]¯ 

Atom N S1 S2 C1 C2 O1 O2 O3 O4 
Charge -0.670 1.093 1.031 0.389 0.235 -0.552 -0.524 -0.545 -0.549 
Atom F1 F2 F3 F4 F5 F6 

Charge -0.150 -0.192 -0.168 -0.145 -0.133 -0.118 
 

 
 
 
 

 
 
Figure S2. (a) IRMOF-1 structure. (b) Atomic types and charges. Color code: Zn, orange;  
   O, red; C, grey; H, white.  
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Table S2. Densities (kg/m3) of ILs from simulation and experiment at 1 atm and different temperatures. 
 

 [BMIM][BF4]  

T (°C) Simulation Experiment1 

30 1190 1200 

50 1185 1194 

60 1174 1185 

70 1162 1173 

 [BMIM][Tf2N]  

T (°C) Simulation Experiment1 

23 1495 1439 

40 1485 1434 

50 1474 1425 

60 1464 1414 

 [BMIM][PF6]  

T (°C) Simulation Experiment2 

20 1354 1360 

40 1344 1348 

50 1337 1340 

60 1328 1332 

70 1320 1324 

 [BMIM][SCN]  

T (°C) Simulation Experiment3 

20 1103 1070 

45 1090 1058 

55 1085 1052 

65 1079 1046 

75 1073 1041 
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Figure S3. Radial distribution functions of (a) anion (b) cation around O1 atom of IRMOF-1 in 
IL/IRMOF-1 membranes at WIL/IRMOF-1 = 0.4.   
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Figure S4. Radial distribution functions of (a) anion (b) cation around O2 atom of IRMOF-1 in 
IL/IRMOF-1 membranes at WIL/IRMOF-1 = 0.4.  
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Figure S5. Radial distribution functions of anion-anion in (a) IL/IRMOF-1 membranes at 

WIL/IRMOF-1 = 0.4 (b) bulk phase.   
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Figure S6. Radial distribution functions of cation-cation of ILs in (a) IL/IRMOF-1 membranes at 

WIL/IRMOF-1 = 0.4 (b) bulk phase.   
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