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Abstract: By improving the Hot Disk thermal constant analysis system, a new thermal properties measurement method of
natural gas hydrate was established. The thermal conductivities of structure I hydrate (methane), structure H hydrate
(methane-methylcyclohexane) and the thermal diffusivities of structure H hydrate were studied. The results show that the
thermal conductivities of methane hydrate sample were very small, and the average thermal conductivity was about 0.53
W/(mK). By analysis of the experimental data and the literatures, the optimized thermal conductivity of the zero-porosity
methane hydrate is about 0.7 W/(m-K). Moreover, the order of magnitude for the thermal conductivity were structure I >
structure II > structure H > semi-clathrate hydrate. The thermal conductivity depended on not only the cage type but also
the species of the guest molecules. The thermal diffusivity of the hydrate is about twice that of the water, while the thermal
conductivity is similar to that of water.
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Fig. 2 Thermal conductivities of methane hydrates as a
function of temperature
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Table 1 Experimental and molecular simulation thermal

conductivity data for methane hydrates collected from the
literature
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Tech. [W/mK)] T (K) Ref.
0.39 215.15 STOLL et al.1979!%]
0.45 216.2 COOKET al.19830]
0.49 263.15 WAITE et al.2002%!
Exp. 0.585 277.97 HUANG et al.20041"
0.48 240  KRIVCHIKOV et al. 2005
0.62 282.75 WAITE et al. 20072
0.684 27738 ROSENBAUM et al. 2007
0.74 245 WAITE et al. 2007
MD 0.97 260 JIANG et al. 2008
0.66 2-170 WAN et al. 2012017
@ 10F —s— Experiment
& —*— Molecular Simulation
E 0.8+ /\
I‘; 0.6} /F’/”/ *
g
E 04}
g 0.2
ﬂ 0.0

1980 1985 1990 1995 2000 2005 2010
Year

B3 R EIF R E P Sk & SRR SRR E A

Fig. 3 The thermal conductivity of methane hydrates reported
over time
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Fig 4. Thermal conductivities, Experimental and phase
equilibrium pressure of sH methane-MCH hydrates as a
function of temperature
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I - TBAB, Ll et al. 2016. [11]

ol
o0

i
3

ook

gateges™”

PO SEPURPUITR S S

Thermal Conductivity [W/(mK)]
)
(=%

0.5
e
w
0.4
0.3 L L L s L w‘u ‘‘‘‘ T )
210 220 230 240 250 260 270 280 290

Temperature (K)
K5 ARERERERMEHKEYHFRALK

Fig. 5 Thermal conductivities of hydrates with different
structures
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Fig. 6 Thermal diffusivities of sH hydrates as a function of
temperature
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