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Supporting Information
1- Details of the fitting

We have calculated the Ar-Ar and Ar-C RDFs of the confined atoms into the (33,0) CNT as a
function of reduced separation in the reduced temperature and density ranges from 5.2 < T*<
10.4 and 1.58 < pyix < 1.66 using the MD simulation. Then, we have fitted the calculated
RDFs at two ranges of the reduced separation (x) to the following equations using the

Sigmaplot software:2°

g,=s expl_»QM xX+n )J x<1 (1)
g, =1+(x)41 exp[»(a x+b )]sin[(cx+d )]+(x)74 expE(q x+h )}:os[(k x+1/ )] x>1 (2)

where g represents the RDF and a, b, ¢, d, q, h, k, [, m, n_and s are the adjustable parameters. In
order to fit the data using the Sigmaplot, it is necessary to define Eqgs. (1) and (2) in the "User
defined" section in the "Dynamic fit wizards". The R? values can be checked in a report page.

Figure S1 shows the fitted lines for the Ar-Ar RDF on the two different ranges of x:
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Fig. S1. Comparison between the fitted line and the simulated data at two different ranges of x.

The adjustable parameters a, b, ¢, d, q, h, k, I, m, n_and s and their values along with the R?

values for the Ar-Ar and Ar-C RDFs have been presented in Tables S1 and S2.



Table S1. The values of the parameters of the Egs. (1) and (2) for the Ar-Ar RDFs.

T Pmix S m; n R? a by Cy d Qi hy ky Iy R?
52015 1.6181 22.6225 -6.0165 6.6844 1.0000 -0.6598 -4.6476  27.1831 -31.3309 24231 -6.4151 -235.0714 -432.7753 0.9988
1.6001 23.2819 -6.0188 6.6840 1.0000 -0.7183 -4.4130  30.3193 -33.4924 2.0477 -5.8316 -261.0638 -1850.3089 0.9985
1.5908 24.1053 -6.0314 6.6925 1.0000 -0.7708 -4.2262  32.6537 -34.6715 1.6318 -5.2335 -279.5751 -755.8057 0.9982
1.5887 25.0328 -6.0887 6.7404 1.0000 -0.8138 -4.0837  34.2347 -35.0565 1.2710 -4.7362 -294.1401 -25.2097 0.9979
1.5932 26.2003 -6.1229 6.7669 1.0000 -0.8645 -3.9202  35.7223 -34.9148 0.8718 -4.1903 307.0182 376.8611 0.9977
1.6026 27.5087 -6.1833 6.8162 1.0000 -0.8987 -3.8151  36.6360 -34.6579 0.6141 -3.8650 315.8194 -347.5829 0.9973
1.6170 28.7922 -6.2724 6.8891 1.0000 -0.9374 -3.6964  37.4995 -34.1217 0.3672 -3.5559 -322.8414 -2170.1259 0.9970
1.6354 30.4110 -6.3255 6.9290 1.0000 -0.9668 -3.6091 38.1574 -33.7208 0.2228 -3.3997 -329.2725 -3248.2696 0.9966
1.6606 32.0804 6.4395 -7.0227 1.0000 -1.0030 -3.4998  38.8002 -32.9728 0.0829 -3.2473 336.1250 2166.4949 0.9961
6.0684 1.6181 21.9007 -5.8712 6.5069 1.0000 -0.7447 -4.3119  31.6378 -34.6072 2.0753 -5.7829 -245.6586 -1505.6558 0.9991
1.6001 22.6195 -5.8857 6.5152 1.0000 -0.7727 -4.2219  32.8859 -35.1092 1.7973 -5.3863 -261.4435 306.7104 0.9989
1.5908 23.5049 -5.9313 6.5527 1.0000 -0.8176 -4.0728  -34.4969 -144.5823 1.4213 -4.8511 279.4265 -320.6450 0.9987
1.5887 24.5491 -5.9607 6.5741 1.0000 -0.8659 -3.9152  35.7372 -34.9160 0.9821 -4.2387 295.7207 -332.5120 0.9984
1.5932 25.7222 -6.0050 6.6090 1.0000 -0.8900 -3.8445  36.7415 -34.8554 0.7730 -3.9847 304.4112 -337.4376 0.9982
1.6026 26.9941 -6.0730 6.6643 1.0000 -0.9209 -3.7505  37.1930 -34.4446 0.5366 -3.6922 -313.6461 342.5997 0.9980
1.6170 28.3287 -6.1371 6.7147 1.0000 -0.9522 -3.6555  37.8447 -33.9236 0.3401 -3.4553 -320.0493 -6855.6981 0.9976
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Table S2. The values of the parameters of the Egs. (1) and (2) for the Ar-C(CNT) RDFs.

T Pmix I m; N R? a by Ci d Qi hy ki Iy R?
52015 1.6181 4.6634 -5.0863 5.8911 1.0000 -0.8983 -3.2222  32.2161 -33.1807 0.2902 -1.7641 -236.3780 -78.0274 0.9993
1.6001 4.5211 -5.0695 5.8718 1.0000 -0.9442 -3.0693  33.4474 -34.5648 0.2016 -1.6601 -239.8518 -1874.8552 0.9982
1.5908 4.3900 -5.1077 5.9028 1.0000 -0.9828 -2.9435  34.3969 -35.7283 0.1739 -1.6524 -244.3495 -70.1762 0.9959
1.5887 4.3092 -5.1397 5.9276 1.0000 -1.0159 -2.8357  35.1743 -36.5818 0.1424 -1.6147 250.6852 1863.4650 0.9910
1.5932 4.2287 -5.1851 5.9624 1.0000 -1.0448 -2.7425  35.8412 -37.3289 0.0995 -1.5679 -257.5116 303.5524 0.9820
1.6026 4.2607 -5.1701 5.9436 1.0000 -1.0697 -2.6614  36.3874 -37.8031 0.0690 -1.5192 265.7982 47.7778 0.9701
1.6170 4.2920 -5.2135 5.9767 1.0000 -1.0926 -2.5869  36.9003 -38.1805 0.0243 -1.4541 -275.5201 -3637.6099 0.9557
1.6354 4.3217 -5.2709 6.0201 1.0000 -1.1232 -2.4864  37.4736 -38.2407 -0.0862 -1.2634 290.6106 -698.9491 0.9404
1.6606 4.4020 -5.3154 6.0504 1.0000 -1.1459 -2.4128  37.9404 -38.3192 -0.1688 -1.1291 -302.0476 350.4546 0.9277
6.0684 1.6181 4.2638 -4.8767 5.6697 0.9999 0.1899 -1.5476  230.2825 -542.3151 -0.9472 -3.0619 33.4050 235.4479 0.9988
1.6001 4.1594 -4.8923 5.6790 0.9999 -0.9817 -2.9489  34.3022 -35.6386 0.1336 -1.5027 -233.4589 -8364.7824 0.9973
1.5908 4.1094 -4.9069 5.6886 0.9999 -1.0134 -2.8458  35.0540 -36.4921 0.1095 -1.4848 -240.0111 -1157.6797 0.9941
1.5887 4.0561 -4.9498 5.7218 1.0000 -1.0330 -2.7832  35.5575 -37.2176 0.1172 -1.5365 243.9107 793.7926 0.9894
1.5932 4.0589 -4.9827 5.7468 0.9999 -1.0576 -2.7031  36.1299 -37.8104 0.1116 -1.5398 -251.6692 -1144.9124 0.9804
1.6026 4.0825 -5.0102 5.7654 1.0000 -1.0766 -2.6416  36.5443 -38.2103 0.0942 -1.5202 -259.4212 -1137.0979 0.9698
1.6170 4.1170 -5.0638 5.8066 1.0000 -1.0971 -2.5744  36.9830 -38.4737 0.0654 -1.4755 269.9432 1845.6319 0.9570
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2- Testing the equilibration

In order to find the proper equilibration time in which the maximum number of the argon
atoms enter to the nanotube can be obtained, one (33,0) CNT was immersed in an
equilibrated periodic LJ fluid reservoir containing 8000 argon atoms. Without any filling, an
initial optimization at the pressure of 1 atm and the temperature of 300 K was performed and
the argon atoms were allowed to fill into the nanopore from the bulk outer fluid for 1, 3, 5, 7,
and 10 ns. After completing the filing process, we determined the number of the confined

atoms and presented them in the Fig. S2:
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Fig. S2. The number of the confined atoms into the (33,0) CNT at different equilibration

times

According to Fig. S2, after 5 ns, the number of the confined atoms do not change. Therefore,
the equilibration time of 5 ns is the optimum (by considering the smallest computational
cost). We have also compared the Ar-Ar RDF of the confined atoms at two equilibration

times of 5 and 10 ns in Fig. S3:
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Fig. S3. Comparison between the Ar-Ar RDF of the confined atoms at two equilibration

times of 5 and 10 ns.

According to Fig. S2, the RDF values at the time larger than the equilibrium (10 ns) are the

same as those results at the equilibration time (5 ns). Therefore, the 5 ns is the optimum time

for the equilibration step.



