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Optimization of Reagent Regimen for Roughing of Bulk Flotation
Using Bayesian Optimization

ZHANG Yanglong, CHEN Wen, LIAO Zhenhong, LIU Ren
( Changsha Research Institute of Mining and Metallurgy Co., Lid., Changsha 410012, Hunan, China)

Abstract; To address problems of cumbersome procedures, time-consuming and high cost for traditional flotation test of
molybdenum-bismuth ores, a Bayesian optimization ( BO)-based reagent optimization model and a reagent simulation
model with combining functions were established for molybdenum-bismuth ore flotation. The simulation functions of
flotation reagent were processed with the BO-based model, and it is shown that in a test with 100 sets of computer
simulation, the maximum of the function by BO after 25 iterations was 0.93 on average, compared to the optimum value
of 0.86 after 25 trials by conventional single-factor test, presenting a 8.14% rise. This verifies the feasible application of
BO applied in reagent optimization for molybdenum-bismuth flotation. The laboratory mineral processing data from a
concentrator were taken in a study with BO. A model of ore grade and recovery was established via Gaussian process for
model fitting. For obtaining the maximum of objective function by multiple iterations, it required an average of 18
iterations by using BO, while 30 trials on average were required by conventional single-factor test. It is concluded that
BO can improve the optimization efficiency by 40%.
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Fig.1 Bayesian optimization process
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Fig.2 Flowchart of roughing in Mo-Bi bulk flotation
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Fig.3  Optimization results of tested function
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