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Fig.1 Geometric model of copper flash smelting furnace
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Fig.4 Circumferential mass fraction distribution of particles at the nozzle outlet

under different operating conditions
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Fig.5 Contours of gas-phase velocity distribution at the central cross-section

of the reaction shaft under different operating conditions
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Fig.6 Gas-phase velocity at selection height sections of the reaction shaft under different operating conditions

0 14 28 42 56 70 84 98 11.2 126 14.0 0 20 40 61 81 10.1 121 11.1 162 18.2 20.2
[ ————— |

v/(m-s7h) e wl(m+s™)
I—.'X 1—.'X
(a) T.81 (by %2

0 25 50 7.6 10.1 126 15.1 17.7 202 22.7 252 0 28 55 83 119 13.8 16.6 193 22.1 24.8 27.6
[ ———— | [ ————— |

v/(mes7) v/(m+s7h)

Y Y
Ly Loy
() THL3 (d) T4

H7 FARLREHTFUREASSHEES HaE
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Fig.8 Gas-phase temperature contours at the central cross-section under different operating conditions
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Fig.9 Variation of the cross-section averaged gas-phase

temperature with height in the reaction shaft

under different operating conditions
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Fig.10 Particle dispersion patterns and temperature distributions under different operating conditions
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Research on multi-condition optimization of metallurgical copper
flash furnace based on multi-physics coupling simulation technology

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

Abstract; The gas-particle mixing and reaction characteristics in a copper flash smelting furnace are
significantly influenced by the feed rate, but the mechanism by which feed rate variations affect the
dispersion of the two-phase system and heterogeneous reactions remains unclear. Based on the CFD -
DEM coupling method, a multi-physics coupling simulation model for the copper flash smelting process
was established in this study. Through simulations of four typical feed conditions, the influence of feed
rate changes on the two-phase flow, dispersion, and chemical reaction characteristics in the furnace was
systematically studied. The results show that the average residence time of particles on the melt surface of
the settling is less than 1 s, and it decreases as the feed rate increases. At a lower feed rate (161 t/h),
the enhanced circumferential non-uniformity of particle distribution at the nozzle outlet leads to significant
distortion of the conical distribution of the gas-particle two-phase flow in the reaction shaft, resulting in a
notably lower reaction rate within the 3. 0-meter range below the shaft roof compared to other conditions.
This research reveals the mechanism by which the feed rate affects the reaction efficiency by changing the
spatial distribution of gas-particle, providing a theoretical basis for optimizing process parameters in flash
smelting.

Keywords: copper; flash smelting; multi-condition; multi-physics coupling simulation; CFD; DEM;

model Pt
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