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Influence of Grinding Parameter Optimization on Separation Indicators of Complex
Polymetallic Copper Ores
Chaomin Wang
Yunnan Gold Group Shangri—La Yunkuang Hongniu Mining Co., Ltd.

[Abstract] For polymetallic copper ores characterized by fine mineral dissemination and intimate symbiotic
associations, separation efficiency is significantly constrained by the grinding process. Taking a skarn—type
complex polymetallic copper ore in Yunnan as the research subject, this study systematically investigates the
effects of grinding concentration, grinding time, medium filling rate, and ball size ratio on the particle size of
ground products, the degree of monomer dissociation (DMD) of copper minerals, and subsequent flotation
performance via a combination of single—factor experiments and orthogonal experiments. The results demonstrate
that an optimal set of grinding parameters exists: when the grinding concentration is 68%, grinding time is 12
minutes, medium filling rate is 45%, and ball size ratio (@60mMm:E40mm:@20mm) is 3:4:3, the content of the
—0.074mm fraction in the ground product reaches 72.3%, and the DMD of copper minerals is enhanced to 89.6%.
In the subsequent flotation tests, the copper concentrate grade achieves 24.71%, the copper recovery rate is 6.82
percentage points higher than that of the original process, while the recovery rates of associated gold and silver are
improved by 5.35% and 4.78% respectively. This research verifies that the scientific optimization of grinding
parameters can realize the synergistic improvement of efficient mineral dissociation and separation indicators,
thereby providing technical support for the efficient development of complex polymetallic copper ores.
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