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Research on Particle Migration Behavior During Pipeline Transportation of Unclassified Tailings Paste Based on ERT
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Abstract: In order to study the competition mechanism of particle migration and settlement behavior in the process of pipeline
transportation of unclassified tailings paste slurry, Electrical Resistance Tomography (ERT) was used to carry out pipeline
transportation tests on paste slurry with mass concentration of 60% and coarse particle content of 0, 5%, 10% and 15%,
respectively. Based on the Maxwell equation, the conductivity-mass concentration mapping model was established. The plunger
flow structure was reconstructed by the conductivity distribution, and the regression equation of the mass concentration and the
coarse particle content in the plunger area was established. The results show that the conductivity and slurry mass concentration
in the central area of the pipeline are higher than those in the side wall area, and the particle migration behavior forms a typical
plunger flow structure. With the increase of coarse particle content, there are “optimal point” (4.3%) and “equilibrium point”
(9.6%) of coarse particle content. When the content of coarse particles is 4.3% , the particle migration effect is the best,
forming a stable particle structure flow of “fine particles carrying coarse particles”. When the content of coarse particles exceeds
9.6% , the settlement effect begins to dominate, and the accumulation of particles at the bottom of the pipeline increases
significantly. The ERT technology has successfully realized the dynamic visualization of the concentration field of paste pipeline
transportation, revealed the dynamic balance law of particle migration-settlement, improved the stability of “plunger structure”
and reduced the risk of plugging, which has a reference value for the safe transportation of paste filling.
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Fig.1 Distribution of tailings particle size below 150 pm
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Fig.4 The conductivity changes of

paste slurry in different stages
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Fig.6 The change of electrical conductivity of

paste slurry with the content of coarse particles
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