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Abstract To discuss the affects of he different gas can positions and enviromm entmedia on the fom ng of the
different can plicated clahrate hydrates with the different structure types and hydraton nunbers ths study
analyzed the crystal fillng process of the hydratg the crystal constructon typeg and the dynam ics characteris-
tics n the sngleness systan (CH4, CO,, and C;Hj, respectively) and in the duality system (CH4+ CO, CH4+
CsHs, and CHs+ N, respectively), and proceeded to analyse he results using Ran an spectra. The results
show that themethane fills the sm all cavities of 5° and the large cavities of 56" fom ng structure  clahrate
hydrate (S ), CO, and CsHs only occupy the large cavities of 576 fom ng structure clathrate hydrate
(S ) n the singleness systam,  and that n the duality system the snall cavities are only filled by CH4, neither
CO; nor N, and C3Hs is found. Applying the deconvoliting v; symmetric bands to m easure the relative
occupancy factors of CHs n the large cavities and n he snall cavities of S , and according to the area ratio
( correspond ng to the smnall cavities and to he large cavities) of the bands and canputing the cavity occupancy
factors and the coupling hydration numbers of methane hydrate under a few equilbrim tems it is shovn hat
the size of the gasmolecule not only affects he appearance and the type of the fillng cavities, but also do the
structure type and the hydraton number of hydrates.
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Table 1 Summary of hydrate cavity types and frequency
of CH, occupancy in different hydrate crystal
stru ctures
CH, S 512 5262 w (CHy)=1.0
CO, S 512 5262 w (CO,) =10
CHy S 52 526* w (GHg)=10
CH,+ €O, S 50 s2g2  w (CH,)=0.6583
CH,+ CH, S 51 5264 w (CH,)=0.6975
CH,+ N, S 512 5262w (CH,)=0.8517
Jan™ !
CH, 2 904. 830 164
CO, 2 904. 834 164
CyHy 2 903. 700 26
CH,+ CO, 2 904. 830 164
CH,+ CH, 2 904. 830 26
CH,+ N, 2 903.700 164
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Table 2 Cage occupancy and hyd ration number for CH, hydrate

T /K
91c1—[4 Y esa-u Y n o 9.10{4 950{4 n
273. 65 0.970 0. 002(5) 0.921 =o. 021(5) 6.00 0. 02(5) 0. 972 0. 874 6.05
274. 6 0.971 0. 002(5) 0.897 %0.020(5) 6.01 *0.02(5) 0.977 0. 885 6.07
275. 65 0.973 0. 002(6) 0. 867 *o. 028(6) 6.07 0. 04(6) 0. 975 0. 889 6. 05
276. 65 0.974 0. 000(3) 0. 864 T0. 005(3) 6. 05 0. 01(3) 0. 975 0. 893 6.02
n 5 ()
;0 (5) Van derW aals
L2 5 W aals-
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Tabk 3 Hydrate guest cam position for CH,+ CO, systean CH .
) 4 s
K« (Ci,) o ()
273. 15 0.450 +0. 006 ( 3) 0. 475 ( ? )’
274. 15 0.450 +0.004(3) 0. 479 CH, ,
275. 15 0. 465 i0.011(4) 0. 482
277. 15 ’ (10]
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4 H,+ CO, (w (CH,) =0. 657 8)
Table4 Cage occupancy and hydration num ber for CH, + CO, system (w (CH,)= 0. 657 8§)
T /K elco2 0 elCH4 o esCH4 Y n o
273.1 0.633  *0.017 0.356 £0.017 0.191 0. 009 7.31  £0.02
274. 1 0.628 0. 006 0.356 £0.006 0. 186  =%0. 005 7.32  £0.01
277.1 0.613 0. 004 0.373 *0.004 0.199  =%0. 002 7.30  £0.00
278. 1 0.606  %0.007 0.382 £0.007 0.209  =%0. 005 7.29  £0.01
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