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Table 1 Energies and Frequencies of Different Structures

species energy/ (k] * mol™"') frequency/cm ™'

Ne-HCl1 - 1546419. 04 54. 6480 102. 2519 102. 6593 3057. 959
Ne-CIH - 1546418. 42 53. 5694 103. 3105 103. 4891 3047. 8574
Ar-HCl - 2591975. 58 31. 1098 80. 3272 80. 9442 3049. 0923
Ar-CIH -2591974.91 25.1910 54. 4320 57.0142 3046. 6318
HCI -1208420. 79 3049. 9678

%2 Ar-HCl 1 Ar-CIH BTiB %138 HOMO RIA R FIRE I
Table 2 Energies(a. u. ) and Components of HOMO in Ar-HCI and Ar-CIH

species orbital energy/a. u.- components of HOMO
Ar-HCl HOMO -0.4781
Cl -0.3351(7P,)0 ~ 0.0800(8 P,)

+0.2413(9P,) +0.5968(10P,)
+0.3367(11P,) -0.0133(12D.))
Ar +0.0040(7P,) +0.0006(8 P,)
' —0.0048(9 P,) - 0.0068(10P,)
-0.0053(11P,) -0.0005(12D-1)
Ar-CIH HOMO -0.4775
(o] ‘ -0.3350(7P,) -0.0800(8 P,)
+0.2413(9P,) +0.5968(10P,)
+0.3368(11P,) ~0.0133(12D.,)
Ar +0.0018(7P,) +0.0002(8 P,)
-0.00187(9P,) - 0.0041(10P,)
-0.0009(11 P,) -0.0002(12D-,)
H i +0.0245(4 P,) '

£3 Ar-HCI# Ar-CIH MBS F R
Table 3 Thermodynamics of Ar-HCl and Ar-CIH

Ar-HCl1

T/K 50. 00 100. 060 200. 00 300. 00 500. 00 800. 00 1000.00  1500.00
S/(J - mol~' -+ K-') 125.6321 140.0391 154.4469 162.8750 173.4930 182.2626 187.901  196.3289
$/(J - mol™' - K-') 15.4316 30.5462 46.6962 = 56.6726  69.3556  81.2670 87.1660  98. 5491
S/(J-mol™' - K-') 63.0221 68.7853 74.5484 77.9196 82.1669  86.0740 87.9300 91.3021

Su/(J - mol™'+ K™') 204.0850 238.9539 275.6915 297.4669 325.0155 350.6035 362.991  386.1792

Cy.m/ (k] * mol~') 47.6982 51.1606 53.5508 54.0630 55.0601  56.0650 58.2987
'53.8336

Ar-CIH .

T/K 50.'00 100. 00 200. 00 300. 00 500. 00 800. 00 1000.00  1500.00

$/() - mol~' - K-') 125.6312 140.0319 154.4469 162.875 173.4930 183.263 187.901  196. 3289
S./(J+mol™' - K™') 21.6273 37.5462 54.4741 64.52 77.2395  89.1640 95. 0667 106. 6544
S/(J-mol™'-K') 61.5330 67.2961 73.0593 76.4305 80.6777 84.5856 86.4409  89.8121
Sa/() »mol~'+ K-') 208.7961 244.8815 281.9802 303.825 331.410 357.012 369.408  392.2954
Cp.n/ (k) * mol™") 50.5412 53.0904 53.8002 53.9359 54.1043  55.0990 56.0793  58.3076
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Table 4 Changes of Thermodynamic Functions and Equilibrium Constant of Reaction Ar-HCl—Ar-CIH)

T/K 50. 00 100. 00 200. 00 300. 00 500. 00 800.00 1060.00 1500.00
AHm/ (k] * mol™') 0. 4663 0. 5489 0.5973 0.6140 0. 6276 0. 6357 0. 6393 0. 6446
AGm/ (k] » mol™') 0.2309 -0.0439 -0.6605 -1.2976 -2.5698 -4.4906 -5.7726 -8.9797
ASm/ (]« K™' - mol™') 4.7066 5.9276 6.2888 6. 3586 6. 3947 6. 4079 6.4116 6.4162
Kp 0.5738 1. 0542 1.4877 1.6797 1. 8555 1.9643 2.0023 2.0545
R% 36. 46 51.32 59. 80 62. 68 64. 98 66. 27 66. 69 67.26

B3 5 W4, Ne-HCl—>NeClH RH{L X B 76 BB EEE A M8 E AH. HIE, B—RHK
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EHETE B ET AG. MTHEE K, i 9 BE R L PR 38 K. 50. 00K B, # 0. 6747k] -
mol ', K, 7 0. 1973, K56 L3 % 16. 48% , EE AT 1. 1242k] * mol ', K, 47 0. 6372, # 4L &
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Table 5 Changes of Thermodynamic Functions and Equilibrium Constant of Reaction Ne-HCl—Ne-CIH)

T/K 50. 00 100. 00 200. 00 300. 00 500. 00 800.00 1000.00 1500.00

AH./ (k] * mol™') 0. 5865 0. 5845 0.5829 0.5822 0.5819 0.5836 0.5863 0.5947

4G/ (kJ * mol™") 0.6747 0.7637 0. 9437 1. 1242 1.4857 2.0277 2.3884 3.2877

ASa/()+ K- mol) -1.7629 -1.7918 -1.8040 -1.8066 -1.8076 -1.8051 -1.8022 -1.7953

K, ) 0.1973 0.3992 0. 5670 0.6372 0. 6995 0.7372 0. 7503 0. 7683

R% 16. 48 28.53 36.18 38.92 41.16 42. 44 42. 87 43.45

& b AT, 1R3 (50K) BT, Ar-HCI(Ne-HCI) BHE R F Ar-CIH(Ne-CIH) , X 5 R AL
BRI o BB RE T, ArHCl—>Ar-CIH 5 Ne-HCI-NeCIH 4L B , RS ¥ 12
VIR R AL ST, R R, Rg-HCl Y T M, T Re-CIH MR HEARAS 4
T o BTLAKNT RS RA AR A RE R DAL RBEOER, ERRRY, RNEEHEHT
MU FAMBRYRATED Y, AERBEOYHE, REATTRAERMNBEEURK
RitE, RFER A

g £ X W

[1] Wuhan University (BX X %), Jilin University (% #k K% )et al Inorganic Chemistry, Vol. 2( R UL E (T #)),



£ 792 - X W o ¥ % #® #16%

3rd Edn., Beijing: High Education Press, 1994, p223.
[2] Chatasinski G., Szczesniak M. M. Chem. Rev., 1994, 94, 1723.
[3] Huston J. M., Howard B. J. J. Phys. Chem., 1992, 96, 4237,
[4] Howard B. J., Pine A.S. Chem. Phys. Let:., 1985, 122, 1.
[5] Subramanian V., Sivanesan D., Ramasami T. Chem. Phys. lett., 1998, 295, 312.
[6] Huston J. M., Howard B. J. J. Phys. Chem., 1992, 96, 4237.
[7] Lovejoy C. M., Nesbitt D. J. Chem. Phys. Lett., 1998, 147, 491,
[8] Davidson E. R. Israel. J. Chem., 1993,33, 243.
(9] Ju Guan-Zhi, Liu Wen-Jian J. Mol. Sci., 1993, 9, 129,
{10]1JU Guan-Zhi([BEZ), Yang Yu-Wei(#EHE), Ma Wan-Yong( % 7T B ) Huaxue Wuli( J. Chem. Phys. ),

1989,2, 7.
[11]JU Guan-Zhi, MA Wan-Yong Int. J. Quant. Chem., ‘1988, S22, 343,
[12]LI Hong-Rui (FE#H;), JU Quan(B  R), JU Guan-Zhi(JEE2Z) Wuji Xuaxue Xuebao( Chinese J. Inorg.

Chem. ), 1998,14(4),393.
[13}PEN Jian-Bo (¥ ), WU Tao(R #8), CHEN Xian-Yang (Bt M), JU Guan-Zhi(BEZ) Wyji Xuaxue

Xuebao ( Chinese J. Inorg. Chem. ), 1999,15(2), 196.
[141JU Guan-Zhi(R5&2 ), GE Guang-Lu(E#T &) Nanjing Daxue Xuebao( J. Nanjng University Natural Science),
1996, 33, 231.

The Thermodynamic and Quantum Chemical Analysis of Isomerization
of Van Der Waals Complexes Rg-HCI.Rg-CIH(Rg = Ne, Ar)

WEI Ji-Chong WU Tao JU Guan-Zhi
( State Key Laboratory of Coordination Chemistry, Department of Chemistry, Institute of
Mesoscopic Solid State Chemistry, Nanjing University, Nanjing 210093)
A HE You-Qiu
( Chemistry and Chemistry Engmeenng College, Southwest Normal Um've;'sity, Chongging 400715)

For the isomerous system in the title, using the high-level mp4/6-311G % * of Gaussian 94 we
have optimized their structures with full parameters, also we have computed their energies and fre-
quencies. Their relative stability is obtained on the basis of energies of their electron structures.
Meanwhile, we computed thermodynamic functions of Rg-HCl and Rg-CIH as well as equilibrium
constant k of transformation reaction. All the results indicated that stabilities of different structures
are dependent of experimental temperature, Rg-HCI and Rg—CIH may coexist with each other at
certain temperature. The conclusion obtained is different from that derived from superficial analysis
of energy of electronic structure, it reminds us that we shall take into account temperature and en-

tropic effect while we deal with some weak-bond systems.
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