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Optimal Control of Oxidizing Rate for Iron Precipitation Process in

Zinc Hydrometallurgy
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Abstract In the iron removal process in zinc hydrometallurgy, the reaction conditions to form goethite precipitate are
difficult to achieve, in which the oxidizing rate of ferrous ion has to be strictly controlled to remove the iron ion from leach
solution by goethite. On the basis of dynamic model for iron removal process and according to the forming conditions of
goethite precipitate and procedure requirements, the optimal setting model of reactor outlet ferrous ion concentration is
investigated in this paper. An optimal control model of oxidizing rate for iron precipitation process is established. The
optimal control problem is transformed to a nonlinear mathematical programming problem by control parameterization
method. The mathematical programming problem is then solved utilizing state transition optimization algorithm to
obtain the optimal control of oxygen and zinc oxide to make the oxidizing rate in the best conditions of forming goethite
precipitate. Numerical simulations validate that the optimal control of oxidizing rate can not only satisfy the forming

conditions of goethite precipitate but also stabilize the production process.
Key words Optimal setting, optimal control, control parameterization, state transition optimization algorithm, iron
removal process by goethite
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Fig.1 Production flowchart of zinc hydrometallurgy
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Fig.2 The technical process of iron precipitation by goethite
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Table 2 The sample frequency of materials in process
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Table 4 Comparison of optimal control and

artificial manipulation

%3 VUBUURLR N tH OB TR AL B 45 R MV Rate(%) MTG)
Table 3  The optimal setting results of reactor outlet IRA R 3.24%x10~4 98 0.87
iron concentration in process Gradient-based 9.29x103 91 0.16
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Fig.3 Comparison results of oxygen addition and outlet ferrous ion concentration between

optimal control and artificial manipulation
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Fig.4 Comparison results of zinc oxide addition between optimal control and artificial manipulation
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Table 5 Statistical comparison results of optimal control

and artificial manipulation in simulation time
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Table 6 Comparison of reactor outlet ion concentration

under optimal control and artificial manipulation
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