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Fig. 1 Array observation methods of downhole induced polarization with the single well
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Fig. 2 The mesh generation of geoelectric model
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Research on borehole array induced polarization method for

middle —deep mineral resources exploration

LIU Jianxin'**, HUANG Chaoyu'**, WANG Qianggiang*, TONG Liqun’,
LIU Haifei'*, LIU Xin*, ZHAO Yingjie*
(1. Hunan Key Laboratory of Nonferrous Resources and Geological Disaster Exploration,
Central South University,Changsha 410083, China;
2. School of Geoscience and Information Physics., Central South University,Changsha 410083, China;
3. Land Space Survey and Monitoring Institute of Hunan Province,Changsha 410129,China;
4. Shanxi Railway Engineering Survey Co. , Ltd,Xian 710000,China;

5. Hulun Buir emergency management bureau of Inner Mongolia, Hulunbuir 021000, China)

Abstract: The induced polarization method has many characteristics, such as observation parameters, flexible observation
device, and sensitive response to mineral resources, and is particularly advantageous in the exploration of mineral resources in
the middle and deep areas. This paper conducts a systematic and in—depth study on the observation method, forward and in-
version theory and method of the IP in the well. Firstly, two kinds of observation arrays of IP methods in the well are de-
signed. Then, the theoretical formula of 2. 5—d finite element forward modeling for the induced polarization method based on a
continuous medium model is derived, and the linear equation of joint constraint inversion of resistivity and induced polarization
data acquired in the well is given. Finally, through the inversion calculation of the complex geoelectric model and the experi-
mental data of the flume, the feasibility of the well—inducing method in the middle and deep mineral resources is verified.

Keywords: metal mineral exploration; borehole induced polarization method; forward simulation; constrained inversion



