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ABSTRACT

[bookmark: _GoBack]Mineral beneficiation involves particle-specific processes, where performance is strongly influenced by the microstructural characteristics of individual particles. Ores currently being mined often exhibit high complexity, with fine-scale mineral intergrowths and diverse gangue associations that hinder separation. Within the field of process mineralogy, automated mineralogy has advanced the characterization of such features, providing detailed particle-level data. However, these data are frequently summarized into bulk distributions (e.g., mineral composition, particle size, or liberation degree of the ore mineral) resulting in the loss of critical particulate information. Since particles are unique in size, shape, and mineral association, reliance on aggregated properties may oversimplify the relation between processing behaviour and ore microstructures, leading to incomplete or biased process interpretations.
This presentation highlights the use of data science techniques to exploit full-resolution particle datasets from automated mineralogy, namely particle-based separation models. The usefulness of this technology, both for forecasting and for understanding separation processes, is illustrated on a series of case studies dealing with complex ores.
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