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Abstract: In this paper, based on the first-principles method the physical parameters such as lattice con-

stants and bulk moduli of water molecules clathrate and methane hydrate with s-III type are studied.

Both the two cage structures can be stable in the pressure range of 0~2. 6 GPa, and the volume decrea-

ses approximately linearly with the increasing pressure. The volume of methane hydrate with the s-111

type expands due to the interactions between CH,molecules, but the increase of volume is smaller and u-

niform with an average increase magnitude of about 3. 97%. Finally, it is found that the methane hy-

drate with s-III type is an insulator and not conductive according to the calculated band structure and e-

lectronic density of states of methane hydrate with s-1II type.
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Fig. 1 The s1II type cage structure formed by 48 water

molecules (a), the s III type CH, gas hydrate
structure(b). dark gray, light gray and red balls
represent C, H and O atoms, respectively
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The lattice parameter a (A), unit cell volume A
(A*) and bulk modulus B, (GPa) of s-11I type cage

structure and s-1II type CH, gas hydrate structure

Tab. 1

a Vo By
48H,0 13.43 2422, 84 17. 84
8CH, « 48H20O 13. 41 2413.72 56.72

F2 sTBKDFEREN TR CH.SEKEY
H-O $#4.0-O g (1WA 53 FZ B WK UARE
FHERZ D, #4 A

Tab. 2 The H-O bond length, O-O bond length (between

adjacent water molecules) and cage diameter D of
s-IIT type water molecule cage structure and s-III

type CH, gas hydrate, unit: A

H-O (020] D
48H2 0O 1 2.775 12. 54
8CH, « 48H:0O 0. 999 2.782 12. 66
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Fig. 2 The relationships between pressure and volume of
s-III type water molecule cage structure and s-III
type CH, gas hydrate
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Fig. 3 The energy band structure (a) and densi-
ty of state (b) of s1III type CH, gas hy-
drate under zero pressure
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