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ABSTRACT

Ball mill media sizing investigations were carried out for the parallel ball mill circuits grinding
minus 12.5 mm crushing plant product at Lundin’s base metal concentrator in Humboldt, Michigan,
USA. Initial batch grinding tests were carried out on mill feed (circuit new feed plus cyclone
underflow) with a torque-instrumented, pilot ball mill. Using the same ball charge (76 mm top size)
as used in the plant, calculated cumulative grinding rates of 4.75 to 9.425 mm particles were
approximately four times higher for the plant mill than those of the pilot mill, even though the rates
converged at fine particle size (106 microns). One hypothesis was that coarser particles are retained
in the plant mill longer, and thus exposed to more energy, than fine material. This challenges the
assumption, used by population balance modelling, that particles of all sizes have the same
residence time in the mill as indicated by liquid tracer tests. A review of the literature showed that
this assumption is ill-founded. In fact, residence time as a function of particle size is indeterminant,
even by tracer particle testing, because it is confounded as the tracer particles break in the mill. To
test the hypothesis, a plant trial was conducted by dosing one of the Humboldt ball mills with 16-22
mm particles; a size coarser than any in the circuit feed. Liquid residence time was concurrently
traced using salt and a conductivity probe. The test showed that coarse particles were retained
approximately twice as long as the liquid. It also showed that abrasion of these particles is
contributing significantly to their size reduction, revealing another unaccounted factor in the
population balance modelling method.



