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Study on the charge and electric field characteristics of field—induced

electric double layer in metal particles polarization

ZHANG Mingyue', LIU Haoqi*, CAO Hui', WANG Hongtao', CHEN Xiaoqiang'
(1. Key Laboratory of Earth Exploration and Information Technology Ministry of Education,
Chengdu University of Technology,Chengdu 610059,Chinaj;
2. China Coal Science and Engineering Ecological Environment Technology Co. , Ltd,Beijing 100020, China)

Abstract; The field—induced electric double layer at the interface between metal particles and the solution is the basis for
the low—frequency polarization of underground metal— containing media. The polarization process concerns the complex cou-
pling between the external electrical field, electrical polarization field, and diffusion field in the dual — phase medium of solu-
tions and grains. It is excellent and meaningful to investigate the effects of these fields on IP. In this paper, we analyze the
charge and electric field characteristics of the field—induced electric double layer in detail based on Wong’s model of electrode
polarization. Firstly, we derived the exponentially decaying electric field and the dipole electric field generated by polarized
charge in the double layer. Then by calculating the change of the polarized charge density of metal particles and solutions with
frequency, the changing trends of charges and different physical fields in the polarization process and the influence on the con-
ductivity dispersion were clarified. Finally, the influence of particle shape change on the polarization electric field and conduc-
tivity dispersion curve is studied by numerical simulation. On this basis, the distribution characteristics of current driven by dif-
ferent fields and the effects of these fields on the conductivity dispersion are discussed. The results show that the dipole electric
field is found to be the main factor causing conductivity dispersion. In contrast, the exponentially decaying electric field and the
diffusion field are the main factors affecting the polarization charge density of the solution, and the polarization electric field and
polarizability are closely related to the shape of metal particles. This study serves as a foundation for comprehending IP process
from a microscopic viewpoint and explaining the conductivity dispersion and accurate data of metal—bearing media.

Keywords: induced polarization; complex resistivity; metal particles; electrical double layer; dipole electric field



