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DZ%TEAE (12, 14, 16 HE) 7 7 25 —OEHET 3L F — (K
F LEDHT20 D) DL,

molecular dissociation | 12-hedron | 14-hedron | 16-hedron
molecules| diameter structure pressure at | Econ/20 Een/24 | Eon/28
(&) | "™ |mKarPa)| (</moD) | (J/moD) | (kJ/mo)

— —22.649| —26.504| —25.675
N, 4.10 I 141.00 |—21.732|—26.165|—25.572
0, 4.20 I 109.00 |—22.437|—26.436| —25.648
CH.F | 4.30 I 2.12 | —26.497| —27.308| —26.397
CH, 4.36 I 26.26 | —23.763|—27.107| —26.165
C,H:;F | 5.00 I 0.70 | —24.561|—27.897| —26.564
CH;Cl | 5.06 I 0.41 | —26.985|—27.234|—26.331
CO, 5.12 I 12.48 | —25.128| —26.313| —25.612
Cl, 5.17 I 0.33 | —22.802| —26.636|—25.785
CH;Br | 5.33 I 0.25 |—27.078|—27.210| —26.366
C,H, 5.50 I 5.25 | —26.534|—27.276| —26.182
C,H, 5.50 I 5.76 | —26.698| —27.044| —26.057
Br, 5.68 I 0.06 |—24.262|—27.400|—25.522
C;H; 6.28 11 1.74 | —21.334|—26.490| —26.769
CCl, 6.68 11 —16.211| —24.881| —25.559
H,S 4.58 I 0.97 | —22.661|—25.849|—25.899
SO, 5.00 I 0.39 | —11.907|—21.057|—25.792
C,H, 5.60 I 5.55 | —23.678|—22.778| —26.290
C,H:;Br| 6.47 I —23.025| —27.683| —26.596
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Guest Econ per H,O

Lattice constant

molecule (kJ/mol) a (A)
CH, —40.9151 11.7492
CH,F —41.8867 11.7445
CH,F, —42.7758 11.7326
CHF, —43.3760 11.7242
— —37.8052 11.7682

R4 HENAFVv—bDOKRTRAMNGTEEMES SRS
a9 2 ARG T TR S TSR L DEHE L
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Econ per H,O

Large guest Lattice constant

molecule (kJ/mol) a (A) c (A)
iso-Cs;H;, —41.6691 11.9386 9.8607
neo-CsH, —41.8667 11.9639 9.8764
CsHs —42.1523 11.9923 9.7163
C,Clg —42.2152 11.9969 9.8129
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Quantum chemical calculations for polyhedral
(12-, 14-, and 16-hedra) water clusters including

gases

Akira Hori
Hokkaido University

abstract:

Clathrate hydrates are composed of polyhedral water
clusters including gas atoms or molecules. Polyhedral
water clusters including gases are considered to play an
important role for understanding the properties of clath-
rate hydrates. In this article, I briefly review quantum
chemical studies on gas-including polyhedral water clus-
ters.
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