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Metal, Mining and Metallurgy
Robust Leach pH Control Incorporating System Linearization, Feedforward, and TAC Soft Sensing
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Abstract:

Sulphuric acid is a common lixiviant used in hydrometallurgy to leach base metals, such as copper, from their host ores. During the leaching process the dose of sulphuric acid to host ore has to be metered carefully, otherwise the overall copper recovery of the circuit is reduced. A free acid concentration below 6 g/l results in incomplete leaching, above 9 g/l and the solvent extraction of copper is hindered. At the Kansanshi processing plant the concentration of free acid was previously kept within range by controlling the pH in the first leach tank to a corresponding set point of between pH 1.2 to 1.5. The control loop governing this was a pH PID controller cascading a flowrate set point to an acid flowrate PID controller with a flow control valve as the final control element. The control strategy was not robust and required frequent tuning to match changes in the operating region of the system. Cycling of the pH around set point was a common occurrence that was aggravated by changes in pH set point, ore feed rate and the acid consuming content of the ore. The controller was reworked to include linearization of pH, feedforward of the ore feed rate and soft sensing of the acid consumption rate. The change in the control philosophy removed all cycling from the system and led to a fourfold reduction in variance of the pH around set point. 
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