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Research on Particle Migration Behavior During

Paste Slurry Pipeline Transportation

WANG Hui', DUAN Wenquan', LIU Jingzhi', MA Junsheng', GUO Qilin', GUO Shilei',
ZHAO Haiping'*, HAO Cheng'
(1. Norin Mining Limited, Beijing 100053, China;
2. Management Committee of Zhongguancun Science Park’s Xicheng Park, Postdoctoral Programme,

Norin Mining Limited Branch, Beijing 100053, China)

Abstract; In this paper, by analyzing the external force of flow field and the force between particles, the

mechanical causes of particle migration behavior during pipeline transportation of suspension system are

summarized , the influencing factors of particle migration behavior are analyzed, and the particle migration

models with different particle sizes based on mechanical mechanism are summarized. The external forces

of the flow field on the particles during pipeline transportation include gravity, viscous force, buoyancy,

Saffman lift, Magnus lift, etc. The inter-particle forces include van der Waals force, electrostatic force,

liquid bridge force, friction force and collision force. Under the combined action of the external force of

the flow field and the inter-particle force, the particles in the shear zone of the pipe wall migrate to the

plunger flow zone in the center of the pipe, and the fine particles in the center of the pipe migrate to the

vicinity of the pipe wall. The research in this paper can clarify the internal mechanism of the formation of

plunger flow structure and side wall slip layer in the current paste filling pipeline transportation process,

and provide theoretical guidance for the mine paste filling process.

Key words: paste backfill; pipeline transportation; particle migration; mechanical action mechanism



