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Abstract: In order to solve the problem that the existing control methods require dynamic model of flotation process
or lack of robustness, an adaptive iterative learning reagents control scheme for flotation processes is proposed. First,
the flotation reagents control problem is formulated as a two-stage optimization problem (problem 1 and problem 2).
Specifically, the feed-forward compensation component is obtained by solving the problem 1 based on feed-forward control
principle, which can be used in disturbance rejection. After that, a value-iteration based ADP algorithm is applied to deal
with the problem 2 in order to derive the optimal feedback gain matrix by employing the online production data. Thus, an
optimal reagents control strategy is designed to force the flotation indexes (concentrate grade and tailing grade) to track the
desired values, and keep the reagents consumption to a minimum. In the end, the convergence and stability of the proposed
data-driven method are proved by the simulation with industrial data.
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Fig. 1 Structure of a flotation tank
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Fig. 2 Four states of mineral particles in a flotation tank
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Table 1 The performance comparison between ADP controller and MPC controller

P8 wp we/(ml-min~!)  ws/(ml minT')  wg/(ml- min~h) 71 T2
ADP 742 350 598.10 60 3.73¢e—13  1.0le—13
MPC  7.79 390 603 64.1 3.32e—04 2.77e—05
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