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Transient electromagnetic exploration-based experiment on the relationship be-
tween the level of gas content and apparent resistivity in high rank coal seam
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Abstract: In order to master the distribution law of the coal seam gas and reveal the relationship between gas con-
tent and apparent resistivity, the experiment combined the laboratory research on coal sample and resistivity and
used transient electromagnetic method to study the correlation between apparent resistivity and gas content of coal
seam, it has been detected for 18 times and 21 sets of the effective data were obtained. The research shows that
there is a negative correlation between apparent resistivity and gas content of coal seam, when the gas content in-
creased by 1 m’/t, the apparent resistivity decreased by 6.6% to 20%, the determination coefficient was between
0.621 9 and 0.753 1 at the same time, it shows that the apparent resistivity of coal seams has a high degree of ex-
planation to the coal seam gas content, the method can be used to detect the content and the distribution of coal

seam gas with the similar geological condition.
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Table 1 Gas geological condition of coal samples

/

a. Mu/% A% Vaarl % /% m /(m’*-t")
11204 289 2149 1546 339 3.5 2.26~5.78/3.87
12 p 16010 2.6 23.68 1656 332 50 2.8~6.02/3.90
15110 32 2551 1548 338 3.3 1.32~4.27/3.26
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Fig.1 Dipole detecting device
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Fig.2 Transient electromagnetic results of a part of
gas-bearing seam in working face 11204
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Fig.3 Transient electromagnetic results of a part of
gas-bearing seam in working face 15110
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Fig.4 Transient electromagnetic results of of a part of
gas-bearing seam in working face 16010
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Fig.5 Range of the transient electromagnetic detection and
position of gas content test in coal roadway
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Table 2 Regression analysis of gas content and logarithm of apparent resistivity of working face

df SS MS F P
1 2.430 4 2.430 4 9.869 4 0.020 0
11204 6 1.4775 0.246 2
7 3.908 0
1 0.378 1 0.378 1 15252 8 0.0113
15110 5 0.1239 0.024 7
6 0.502 1
1 0.256 5 0.256 5 7.858 5 0.048 6
16010 4 0.130 5 0.032 6
5 0.387 0
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Fig.8 Schematic diagram of coal seam conductivity
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