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Characteristics of apparent resistivity of coals with different particle sizes
LIU Shigi"?, GAO Deyi**, SANG Shuxun'?, WANG He™*
(1.Jiangsu Key Laboratory of Coal-based Greenhouse Gas Control and Utilization, China University of Mining and Technology, Xuzhou 221008, China;,
2. Carbon Neutrality Institute, China University of Mining and Technology, Xuzhou 221008, China; 3. Key Laboratory of CBM Resources and Reservoir

Strata Process State Ministry of Education, China University of Mining and Technology, Xuzhou 221116, China; 4.School of Mineral Resource and
Geoscience, China University of Mining and Technology, Xuzhou 221116, China)

Abstract: The theory and technology of stress released CBM development is a new theory and technology for CBM development of tec-
tonically deformed coals. The research on the apparent resistivity of tectonically deformed coal can provide technical support for the iden-
tification of tectonically deformed coal for the stress release applied extraction of CBM. In this paper, the apparent resistivity and stress-
strain monitoring experiments of tectonically deformed coals with different particle sizes were carried out under uniaxial loading, and the
change law and response mechanism of the apparent resistivity in the stress-strain process were discussed. The results show that when the
axial load is greater than the uniaxial compressive strength, the apparent resistivity of tectonically deformed coal decreases negatively ex-
ponentially with the increase of the axial load. When the axial load =10 MPa, the sensitivity of the apparent resistivity to the load de-
creases. With the particle size decreasing, the apparent resistivity of tectonically deformed coal decreases. Under the same axial load, the

smaller the particle size is, the more sensitive the apparent resistivity of tectonically deformed coal is to the axial load. Affected by the ac-
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cumulation mode and cementation type of coal particles, the structural coal of 5~200 mesh(4.000~0.075 mm) is special, with small appar-
ent resistivity and relatively sensitive to load. The changes of apparent resistivity of tectonically deformed coal with axial load can be di-
vided into four stages. In the compaction stage, the apparent resistivity decline of tectonically deformed coal depends on the accumulation
mode and cementation type of coal particles. In elastic stage, particle size determines the apparent resistivity decline of tectonically de-
formed coal. The larger the grain size is, the better the original macropores and microcracks of structural coal remain, the stronger the com-
pressibility is, and the higher the apparent resistivity reduction is. In the dilatation stage, radial deformation and micro-fracturing lead to
the increase of apparent resistivity of tectonically deformed coal, while the mechanical strength of tectonically deformed coal determines
the change characteristics of apparent resistivity. With the decrease of particle size, the cementation strength and uniaxial compressive
strength of tectonically deformed coal increase, while the increase of apparent resistivity decreases. In the continuous elastic stage, crush-
ing and compaction make the particle size distribution of tectonically deformed coal more uniform, and the stacking more compact, which
enhances the electronic conductivity and decreases the apparent resistivity.

Key words: deformed coals; axial load; cementation type; uniaxial compressive strength; elastic limit; mylonitized coal; apparent res-

istivity
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Table 1 Properties of tectonically deformed coal sample
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Fig.2 Electrode arrangement of shaped coal samples

2 BRI & T E AL B PR R E
2.1 AERLEMIEERE SR B EZR

IR S5 R, AU S A0 E B R B4 A 7
2 000~15 000 Q-m, 5 HiAth 2 3RAG ) M A AR e BEL



XU 45« AN [RDAL R R i ) 1R PR BEL R AR AT

2022 4F55 12 #8

8.5 8.5 8.5
7.5 7.5 7.5
6.5 6.5 6.5
= 5.5 = 5.5 5.5
o o ]
w45 w45 w45
3.5 3.5 3.5
2.5 2.5 2.5
1.5 1 1 1 1.5 1 1 1 1-5 1 1 1 1
—-2.5-1.5-0505 1.5 25 -2.5-15-0505 1.5 25 -2.5-15-0505 1.5 25
ylem ylem ylem ylem - o
(a) 5~200 H (b) 10~200 H (c) 18~200 H (d) 35~200 H %/)(gﬁ?ﬂm%
8.5 8.5 8.5 22 500
7.5 7.5 7.5 ‘ 20 000
6.5 6.5 6.5 17:500
15 000
g 5.5 £ 5.5 = 5.5 12 500
Q o
w45 w45 w45 10 000
35 3.5 35 7500
2 2.5 2.5 3000
S . : 2 500
1.5 1 1 Il L L5k L 1.5 Il 1 1 1 0
—2.5-1.5-0.505 1.5 25 -25-15-0505 1.5 25 —-2.5-1.5-0505 1.5 25
ylem ylem ylem ylem
(e) 45~200 H (f) 60~200 H (g) 80~200 H (h) 100~200 H

B3 RAnEA T ADEA & L I %

Fig.3 Apparent resistivity of shaped coal samples under unloaded condition
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Fig.6 Relationships between average apparent resistivity, relat-
ive changes of apparent resistivity of shaped coal samples, and

axial loads
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Fig.7 Stress-strain (o-¢) curves of shaped coal samples from

apparent resistivity monitoring experiment
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Table 2 The key physical and mechanical parameters of shaped coal samples

R/ H B /(g-em ™) FLBEE /% PP/ MPa JE2% B B2 R AT /MPa B B /MPa BRI SR B /MPa
5~200 1350 1 16.14 311.50 0.05 0.15 0.27
10~200 13410 16.71 438.70 0.13 0.29 0.59
18~200 13293 17.44 551.18 0.16 0.73 0.93
35~200 13079 18.77 762.59 0.18 0.94 1.22
45~200 13026 19.09 857.75 0.23 1.02 1.53
60~200 1.2997 19.27 598.11 0.31 1.03 1.56
80~200 1.2856 20.15 958.67 0.33 1.77 225
100~200 12742 20.85 1298.44 0.36 1.59 2.08
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