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Abstract: The purpose of complex resistivity measurement of coal in laboratory is to provide reliable data of
complex resistivity for further field application. The measurement accuracy of coal complex resistivity is

affected by many factors, and electrode plate is one of the most important factors. The thickness and the
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size of electrode plate will affect the result of coal complex resistivity measurement, so the change of
electrode plate is of great significance to the accuracy of measurement parameters. In this paper, the
complex resistivity of the electrode material with three different thicknesses is measured by using the
copper material with better conductivity as the electrode plate. The influence of the thickness of electrode
plate on the induced polarization effect is analyzed. The influence of different sizes of electrode plates
(diameter of 1 cm, 2 cm, 3 cm, 4 cm and 5 ¢cm) on the measurement of the complex resistivity of coal is
tested, and the Cole-Cole model is used for data fitting. The results show that 1) the polarization effect of
the electrode plate itself and the bonding degree between the electrode plate and the end face of the coal
sample are the main factors affecting the measurement error of the complex resistivity of the coal sample,
and the error of the conductive copper paper is the smallest among the three electrode materials. 2) For the
same coal sample, the change of the area of the electrode plate only has a great influence on the amplitude
of the complex resistivity, and the influence of the area on the induced polarization of the coal sample can
be ignored.
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Fig. 1 Schematic diagram of impedance measurement Fig. 2 Schematic diagram of complex resistance
by four-stage method measurement in laboratory
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Table 1 Coal characters of two kinds of coal samples
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Fig. 3 Processed coal sample
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Fig. 5 Dispersion curves of complex resistivity of the electrod materials with different thicknesses
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Fig. 6 Dispersion curves of complex resistivity with different electrode materials on anthracite coal sample and fat coal sample
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Fig. 8 Measurement of complex resistivity of coal samples with conductive plates of different areas
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Fig. 9 The element model of rock induced polarization and equivalent circuit of Cole-Cole model
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Fig. 10 Fitting curve of Cole-Cole model for imaginary absolute value of complex resistivity of fat coal sample
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Table 2  Parameters obtained by fitting imaginary data of complex resistivity of fat coal sample with Cole-Cole model

FEL AR B Rk 00/ (Q+ m) m c T R*
TR 3.5 x107 1.00 0.65 3.02 x107% 0.99
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Fig. 11 Fitting diagram of Cole-Cole model for complex resistivity data of coal samples with different contact areas
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Fig. 12 Change of model parameters with varying plate diameters
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Table 3 Parameters of Cole-Cole model of complex resistivity imaginary part of

anthracite samples with different contact areas

WA B /em  HfME R/ cm®  p0/(Q+ m) m ¢ T R*
1 3.14 2.1 x10° 0.94 0.86 1.75 x10™* 0.96
2 12.56 9.9 x10° 0.92 0.88 1.65 x107" 0.97
3 28.26 7.5 x10° 0.90 0.91 1.86 x10* 0.99
4 50.24 5.0 x10° 0.90 0.85 2.12 x10™* 0.98
5 78.50 4.4 x10° 0.92 0.80 2.30 x10~* 0.95
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