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Table 1  Basic parameters to calculate the electroosmosis

quantity value quantity value
porosity ¢ 0.30 cation exchange capacity Qy /(mol/L) 0.5
external electric field £ /(V/m) 10 000 dielectric constant of solution & /(C2+J/m) 6.95x1071°
solution concentration €/ ( mg/L) 1 000 temperature 7' /K 298
solution density py/ (g/cm®) 1.0 solution viscosity s /( mPa +s) 1.0
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Fig. 1 Velocity profiles of periodical electroosmosis
across pore in reservoir rock

with two open ends
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Fig.6  Velocity profiles of counterflow across pore Fig.7 Distribution of fluid velocity in close-end

in reservoir rock with two closed ends
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Microscopic Mechanism of Periodical
Electroosmosis in Reservoir Rocks

CHEN Hui, GUAN Ji-teng, FANG Wen-jing
(Faculty of Science, China University of Petroleum
Qingdao, Shandong 266555, P. R. China)

Abstract: Based on the electric double layer (EDL) theory and the momentum equation gover-
ning the electroosmosis flow, an analytical solution to the periodical electroosmosis with a par-
allel straight capillary bundle model of reservoir rocks to reveal the microscopic mechanism of
the electroosmotic flows in rocks was presented. The theory shows that both frequency disper-
sion characteristics of the macroscopic electroosmotic Darcy velocity in unsealed rocks and the
electroosmotic pressure coefficient in sealed rocks depend on the porosity and electrochemical
properties of reservoir rocks. The mathematical simulation indicates that the distribution of the
periodical electroosmotic velocity is wave-like in the rock pore. The greater the porosity, the
greater electroosmotic Darcy velocity and the smaller electroosmotic pressure coefficient are
generated. The module value of the electroosmotic Darcy velocity and the electroosmotic pres-
sure coefficient increase with the decreasing solution concentration or the increasing cation ex-

change capacity without affecting the phase of the electroosmotic Darcy velocity.

Key words: reservoir rock; periodical electroosmosis; microscopic mechanism; frequency dis-

persion characteristic; mathematical simulation



