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Intelligent Switching Control of Underflow Slurry Concentration and

Flowrate Intervals in Mixed Separation Thickener
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Abstract
(USCQ) is influenced by some large random disturbances, the underflow slurry flowrate (USF) frequently fluctuates outside

In the mixed separation thickener (MST) of hematite beneficiation, since the underflow slurry concentration

the technologically specified range so as to decrease the flotation time and cause flotation machine level fluctuations. Hence,
the concentration grade and metal recovery percent are influenced remarkably. This paper firstly analyzes the reason why
the existing USC close-loop control strategy is difficult to adopt. Then a two-layer hierarchical control structure based
on the USF setpoint control and tracking USF setpont control is proposed, and the intelligent switching control method
is proposed which includes a USF presetting based on the static model, a USF setpoint compensator based on fuzzy
reasoning, a retainer of USF setpoint and a switching mechanism based on rule reasoning. A simulation to compare
the proposed method with the USC setpoint control strategy and a successful application of the proposed in a domestic
hematite concentration plant have shown the effectiveness of the proposed method. Moveover, the application results
demonstrate that the fluctuations of USC and USF have been significantly reduced, and the underflow slurry quality has

been guaranteed. As a result, the concentration grade and the recovery percent have been improved.
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Fig.1 The technical flowsheet of mixed separation
thickener (MST)
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Fig.12 The curves of y; and y»2 using manual control
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Table 4  Operating states by manual regulation

y1 (m?/h) |AY1ep| (m?/h) Y2 (%)
Min 345.2 5 315
Max 439.4 49 35.34
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Table 5  Operating states with the proposed method

vi(m®/h)  |Ayi| (mP/h) s (%)
Min 358.4 5 31.9
Max 396.7 12 33.7
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