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Numerical simulation of
smelting process in copper flash smelters at high loading rate
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Abstract: A numerical model was developed and the simulation was carried out with FLUENT 6.3 to investigate the
distributions of multi-fields in the reaction shaft of a flash furnace at high loading rate. The results show that the process
air expands quickly after it is fed into the furnace and forms a large downward gas column in the centre of the reaction
shaft. Great gradients are found in the gaseous temperature and concentration destinations across the main gas column.
Moreover, a low temperature region is found under the concentrate burner while a steady high temperature region appears
in the lower part of the reaction shaft. The computation also reveals that the poor mixing between the gas and the

concentrate particles is the main reason accounting for the decreased reaction efficiency of the smelting process in the

reaction shaft of high productivity.
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Fig.1 Computational domain of copper flash smelting furnace
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Fig.2 Structure of concentrate jet distributor burner
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Table 1 Operation parameters of flash furnace

Loading  Velocity of Velocity of Velocity of
rate/ process air/  distribution air/  central oxygen/
(th™ (ms™) (ms™) (ms™)
182 90 184 88
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Table 2 General form of turbulent transport equation

Equation 4 I, S,
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Table 3 Parameters of particle size distribution

Minimum Maximum Mean Spread
diameter/uym  diameter/um  diameter/um  parameter
11 240 132.5 1.35
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Table 4 Concentrate composition (mass fraction, %)

CuFeS, Cu,S FeS Fe;04 SiO, Others

62.9 1.3 5.6 0.4 15.7 14.1
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Fig.3 Velocity vectors on symmetric surface

B4 [RElTA L
Fig.4 Flow lines in flash smelting furnace
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Fig.5 Distribution of gas temperature on symmetric surface
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Fig.6 Distribution of particle temperature
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Fig.7 Change of central temperature with shaft height at
loading rate of 93 t/h
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Fig.8 Change of central temperature with shaft height at

loading rate of 182 t/h
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Fig.9 Concentration distribution of O, on symmetric surface
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