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Effect of Particle Segregation on the Multiphase Flow Fields and
Reaction Processes in Industrial-Scale Copper Flash Furnaces

LI Qian', GUO Tianyu', LUO Yi*, XIANG Yang®, CHEN Si'
(1. China ENFI Engineering Corporation Ltd. , Beijing 100038, China;
2. Yangxin Hongsheng Copper Industry Co. , Ltd. , Huangshi 435200, China)

Abstract; In actual production operation, issues such as particle segregation, non-uniform distribution
and raw material settlement often occur within copper flash furnace. In order to study the influence of
non-uniform particle inlet distribution on gas-particle distribution, heat transfer and reaction characteris-
tics in the reaction shaft of flash furnace, the particle non-uniform distribution at the outlet of the concen-
trate nozzle was set as the reaction shaft inlet boundary conditions. A CFD-DEM coupled model was em-
ployed for simulation analysis on an industrial-scale copper flash smelting furnace. The simulation results
show that the uniformity of particle at the inlet directly affects the gas-particle distribution characteristics
in the reaction shaft. Under non-uniform particle inlet conditions, the distribution of both gas and parti-
cles in the reaction shaft undergoes deformations, which may lead the high temperature closer to the wall,
and consequently reduce the service life of the flash furnace. The non-uniform inlet distribution leads to
localized particle accumulation. The heating rate and reaction rates increase within the 2 m zone below
the shaft top, and the average residence time in the reaction shaft slightly increases. By considering the
non-uniform particle inlet distribution, the accuracy of multi-physics coupled simulation for copper flash
melting furnace has been further improved, making the simulation results more consistent with actual pro-
duction conditions, thereby providing more reliable guidance for process optimization.

Key words: copper flash smelting; particle segregation; multi-physics coupling simulation; CFD; DEM



