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Resistivity and Dielectric Constant Characteristics of Natural Gas
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Abstract: The electrical resistivity and dielectric constant of the sandstone, which came from the DK-8 well in the Qilian
hydrate drilling areas, were measured during the natural gas hydrate formation process. After the hydrate generated, the
electrical resistivity of sandstone samples increased dramatically. During the temperature shock, the second formation of
hydrate or ice could be detected by electrical resistivity measuring. During the hydrate formation process, the dielectric
constant change law of the system is complex. In the frequency range of 1 kHz ~ 100 kHz, the hydrate-bearing rock
samples show disperse characteristics. The dispersion grows weaker when the frequency is over 100 kHz. The dielectric
constant of electrical exploration could be applied to qualitatively analyze the hydrate bearing reservoir, but it is difficult to
quantitatively analyze the saturation of hydrate in the reservoir.
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Fig. 1 The resistivity and dielectric constant test system of gas
hydrate

(1 vacuum pump; 2 gas cylinder; 3 fixed electrode; 4 sample; 5 retractable
electrode; 6 PTFE tank; 7 data acquisition system; 8 air bath)
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Table 1 The simulated gas components of DK-8 well head-place
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Fig. 2 The hydrate formation conditions of the simulated gas
from DK-8 well head-place
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Fig. 3 Sandstone electrical resistivity (p) and temperature (7)
change with time (¢) (frequency: 1 kHz)
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Fig. 4 Sandstone dielectric constant (&) and temperature (7)
change with time (¢) (frequency: 1 kHz)
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Fig. 5 Dielectric constant (g;) of hydrate-bearing sandstone
with frequency (f')
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