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ABSTRACT
Received: November 17, 2023 Measurement of the physical properties of rocks or minerals is an important factor in
Revised: December 18. 2023 determining the distribution of the underground medium as well as mineral resource

investigations. Resistivity and induced polarization, which are widely used in Korea, are
methods for measuring electrical properties, which are representative properties of obtaining
subsurface information. In order to precisely analyze the exploration data obtained from
various sites, it is important to accurately measure the material properties. Electrical properties
of rock is measured using two-electrode or four-electrode method. Compared to the
four-electrode method, the two-electrode method is generally used because it is very easy to
contact the sample and the electrode, but there is a problem in that the impedance of the
electrode and the sample is measured together. In this study, the time-domain the induced
polarization effects were measured using the 2-electrode method and the 4-electrode
method for artificial samples mixed with graphite and cement having induced polarization
characteristics, and the results were compared. Although the 4-electrode method has
difficulties in installing potential electrodes, it was confirmed that it is effective in measuring
electrical properties because it can reduce the problem caused by the impedance of potential
electrodes compared to the 2-electrode method.
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Fig. 2. The schematic diagram representing the equivalent circuit of the two electrode (a) and four electrode (b) measurements
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Fig. 3. Laboratory induced polarization measurement system(a) and decay curve of time-domain induced polarization (modified by
Syscal Pro manual)(b)
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Fig. 4. Measurement cell for resistivity and chargeability. Photo of electrodes used for the experiments (a). Two-electrode system
(b). Four-electrode system (potential electrode of 1cm width) (c) Four-electrode system (potential electrode of 0.5cm

width) (d)
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Fig. 4. Measurement cell for resistivity and chargeability. Photo of electrodes used for the experiments (a). Two-electrode system
(b). Four-electrode system (potential electrode of 1cm width) (c) Four-electrode system (potential electrode of 0.5cm
width) (d) (continued)
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Fig. 5. Model experiment diagram (a) and sample installation (b)
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Table 1. Classification by experiment type.
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Chargeability decay curves obtained by using electrodes with different mesh sizes. The resistivity of samples are 5.6 kohm-m
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Fig. 7. Chargeability decay curves obtained by using ring electrodes with different width. The resistivity of samples are 5.6 kohm-m
(high resistivity) (a), 100ohm-m (middle resistivity) (b), and 0.6 ohm-m (low resistivity) (c)
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Fig. 8. Sample holder of rock. Two-electrode system (a) and four-electrode system (b).
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