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Abstract: Spectral induced polarization (SIP) is a useful technique, which uses electrochemical properties, for exploration
of metallic sulfide minerals. Equivalent circuit analysis is commonly conducted to calculate IP parameters from SIP data.
An equivalent circuit model, which indicates the SIP response of rock, has a non-uniqueness problem. For this reason,
it is very important to select the proper model for accurate analysis. Thus, this study focused on suggesting a new model,
which suitable for the analysis of an anomalous SIP response, such as ore. A suitability of the new model was verified
by comparing it with the existing Dias model and Cole-Cole models. Analysis errors were represented as a normalized
root mean square error (NRMSE). The analysis result using the Dias model was the NRMSE of 10.50% and was the
NRMSE using the Cole-Cole model of 17.03%. Howerver, because the NRMSE of the new model is 0.87%, it is
considered that the new model is more useful for analyzing the anomalous SIP data than other models.
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(Seigel et al., 2007).
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Fig. 1. Equivalent circuit models for the anlysis.
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Fig. 2. Photomicrograph of an ore sample.
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Fig. 3. X-ray diffraction analysis result of an ore sample.
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Fig. 4. Nyquist diagrams of the measured data of the ore sample and the fitting results using each model.
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Table 1. SIP parameters and normalized root mean square errors
determined by the analysis using each model.

Model Chargeability Time constant NRMSE
(mV/V) (sec) (%)
Dias model 867 1.76E-04 10.50
Cole-Cole model 1000 5.09E-02 17.03
New model 798 1.03E+02 0.87
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