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Effect of applied electric field on permeability of fine granules heap

WANG Shao-yong, WU Ai-xiang, YIN Sheng-hua, MIAO Xiu-xiu, HU Kai-jian

(Key Laboratory of High-Efficient Mining and Safety of Metal, Ministry of Education,
School of Civil and Environment Engineering, University of Science and Technology Beijing, Beijing 100083, China)

Abstract: Based on the electro-osmosis theory, a method of applied eclectic field to strengthen solution seepage in fine
granules heap was put forward, and the influence of electric field on permeability was discussed through experimental
research and mechanism analysis. The results show that the electric field can remove bound water and reduce the
thickness of double electrode layer, lead to sectional area addition of seepage channel and seepage resistance reduction.
Capillary water in seepage dead zone and micro-porosity of particle can be driven by electric field, and the seepage
velocity is improved. Permeability coefficient of leaching system first increases and then decreases with the increase of
electric field intensity. Electrolysis and electro-osmotic consolidation will happen more easily in high electric field
strength. The particle size is smaller, the ability of electric conduction is better, and the optimal electric field strength is
lower, the influence of electric field effects on permeability of the leaching system is more obvious, the increase
amplitude of permeability index increases with the decrease of particle size.
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Fig. 1 Schematic diagram of permeability test in electric field:
1—Up fluid container; 2—Positive pole; 3—Ore sample; 4—
Negative pole; 5—Porous barrier; 6—Down fluid container;

7—DC power
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Fig. 2 Photos of multi sizes (a) and porous electrodes (b)
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Fig. 3 Relationship between volume of leaching solution and

time in electric field
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Fig. 5 Change curve of permeability coefficient of fine

granules heap with time under different electric field strengths
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Fig. 6 Change curve of permeability coefficient of fine

granules heap under condition of interval electric field
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Fig. 7 Effect of electric field on permeability coefficient of

fine granules heap with different particle sizes
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Fig. 9 Schematic diagram of particle surface water

composition!"”: 1—Double electrode layer; 2—Strong bond

water layer(absorbed layer); 3 — Weak bond water
layer(diffusion layer); 4—Absorbed bond water; 5—Permeate

absorbed water; 6—Free water
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