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Control optimization of copper flash smelting process based on
genetic algorithms
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Abstract: Based on the built neural network model, the technological parameters of copper flash smelting process were
optimized to make energy consume the lowest by using genetic algorithms when the technological objects ranged in
control scope. The simulation results show that the optimizing value of air is 15 011 m®, distribution wind is 1 302 m’,
technological oxygen is 17 359 m’, central oxygen is 1 000 m® and flux is 13.6 t, when the converted ratio of the
marketable price of air is 0.05, distribution wind is 0.1, technological oxygen is 0.4, central oxygen is 0.45, and the
concentrate mass is 128 t, the mass fractions of components of the concentrate are Cu 20.61%, S 27.59%, Fe 24.72%,
SiO, 11.64% and MgO 1.39%, respectively. Compared with the practical average data, the energy consume can be
reduced by 4.6% if the smelting process is controlled by adopting the optimizing technological parameters.
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Table 1 Mass and composition of copper concentrate

Mass/  w(Cu)  w(S)  w(Fe) w(Si0,) w(MgO)
t % % % Y% %

128 20.61 27.59 24.72 11.64 1.39
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Table 2 Wave scope of technological parameters
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Table 3 Control scope of technological objects

Value Matte grade/% Matte temperature/‘C Fe/Si0, in slag
Minimal value 57.7 1205 1.20
Maximal value 58.3 1215 1.30
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Table 4 Comparison between optimizing data and practical data under the same condition of mass and composition of concentrate

. Matte grade/ Matte temperature/  Fe/SiO, in Energy consume/ Energy consume/
tem
% C slag yuan (yuan't™h)
Practical average data 56.95 1230 1.28 8779.5 68.59
Optimizing data 57.75 1215 1.22 83743 65.42
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