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Mathematical simulation on the frequency dispersion characteristics

of the streaming potential in reservoir rocks

YU Hua,GUAN Ji-Teng,CHEN Hui,ZHENG Hai-Xia, FANG Wen-Jing

Faculty of Science sChina University of Petroleum , Qingdao 266555,China

Abstract It is difficult to describe mathematically the microscopic mechanisms of the frequency-
dependent streaming potential in reservoir rocks by now. In this paper,a mathematical method to
describe the time-periodic oscillating streaming potential was established from the coupling model
of the flowing filed in porous media and the electrical current field by the capillary tubes model of
the porous media. The frequency response of the dynamic permeability, electrokinetic coupling
coefficient and the streaming potential coupling coefficient are shown to be dependent on the
porosity and electrochemical properties in the reservoir rock. The results show that the frequency
dispersion characteristics of the streaming potential are dependent on the interaction between the
inertial effects and the viscous effects of fluid. The critical frequency decreases when the porosity
increases, And there is no influence of the concentration and cation exchange capacity of the fluid
on the critical frequency. The coupling coefficient of the streaming potential increases with the
increasing of the porosity. The effect of the electric double-layer on the solid-liquid interface in the
pore decreases with the increasing of the concentration of the fluid, and the coupling coefficient

decreases with the increasing of the concentration of fluid. The coupling coefficient increases with
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the increasing of the cation exchange capacity.
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