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ABSTRACT
Comminution mechanism and environment exert a critical influence on mineral surface chemistry, with direct consequences for downstream leaching performance. This study investigates how impact- versus attrition-dominated milling pathways, alongside dry versus wet grinding environments, modify surface oxidation, defect generation, pulp chemistry, and dissolution behaviour of pentlandite. Pentlandite samples will be subjected to planetary milling, stirred media milling under both controlled dry and wet conditions. Structural and surface modifications will be probed using X-ray diffraction (XRD), X-ray photoelectron spectroscopy (XPS), Fourier transform infrared spectroscopy (FTIR), Raman spectroscopy, and BET surface area analysis. Leaching kinetics of Ni and Fe will be monitored under acidic conditions using ICP analysis. By establishing mechanistic links between comminution-induced surface chemistry, grinding environment, and leaching response, this work aims to provide new strategies for optimizing pentlandite processing in sulphide ore beneficiation
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BIOGRAPHY

Theophilus is PhD candidate at Adelaide University, and his research aims at improving the understanding of comminution strategy on downstream process performance. A key focus is on dry comminution with links to downstream flotation and hydrometallurgical processes, unravelling opportunities for low-grades ores and wastes processing.
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