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Fig.1 Schematic diagram of electrolytic cell
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Table 1 Physical property parameters of molten salt

Operational Current Electrolytic Density/ Viscosity/ Surface tension/
Electrolyte
current/kA efficiency/ % temperature/ “C (g-m™) (Pa-8S) (N-m™)
8 83 1050 NdF;-LiF-Nd, 0, 3. 850 4.9x107 2.65
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Fig.2 Computational domain of electrolytic cell
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Table 2 Turbulence model constants

Constant C, C, T}, T

Value 1. 44 1.92 1.0 1.3
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Fig.3 Axis velocity under different grid numbers
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Fig.5 Flow field of electrolytic cell
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Fig. 6 Longitudinal cross-sectional velocity contour map of electrolytic cell
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Simulation Study on the Carbon Particles Trajectories in an 8 kA Rare-earth Molten

Salt Electrolytic Cell

DU Xin'? |, KONG Qin-ke'*, LI Wang' >, SUN Shuo-yi'*, Husiletu'"”
ZHANG Quan-jun'®, LIU Yu-bao'** , HUANG Hai-tao'*"

(1. State Key Laboratory of Baiyunobo Rare Earth Resource Researches and Comprehensive Utilization, Baotou 014000, China;

2. Baotou Research Institute of Rare Earths, Baotou 014000, China)

Abstract: During the rare-earth molten salt electrolysis process, the graphite anode can release carbon particles into mol-

ten salt, forming impurities. Upon contact with rare earth metals, these impurities can adversely affect metal purity and overall

product quality. This study focuses on an 8 kA rare-earth electrolytic cell and employs Ansys Fluent software to simulate the

motion trajectories of carbon particles with varying particle sizes and different detachment positions on the inner surface of the

anode. The calculation results demonstrate that the trajectory of carbon particles is mainly influenced by drag force buoyancy

and gravity, with drag force being the main factor affecting the trajectory of particles. The degree to which carbon particles are

influenced by drag force is correlated with their particle size: larger particles experience a more pronounced drag force effect.

Shed carbon particles tend to migrate toward the cathode within the electrolytic cell. Increasing the inter-electrode distance can

effectively inhibit the migration of carbon particles toward the cathode. Therefore, the movement behavior of carbon particles

should be considered when designing rare-earth molten salt electrolytic cells and selecting graphite materials.

ting

Key words : rare-earth molten salt electrolytic cell; carbon particles; multiphase flow; numerical simulation; formula fit-





