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ABSTRACT 
Recovery of valuable critical mineral particles by froth flotation is most efficient when the particle size 
is between about 50 and 150 microns. Finer particles lack the inertia to successfully collide with and 
attach to the air bubbles while coarser particles are heavy, so they easily detach from the bubbles. Our 
research group is developing solutions to the challenges associated with fine and coarse particle 
recovery.  Between 5 to 30% of the valuable mineral can be lost as fine tailings. Improving recovery of 
fine particles will increase the amount of metal recovered from a resource so less ore is needed to meet 
demand. Flocculation-flotation is used to improve recovery of fine hematite, chalcopyrite, and 
spodumene, that are typically discarded during desliming. Techno-economic analysis indicates that the 
additional value can be on order $10-50 M per year depending on the commodity and mineralogy. The 
first step is selective aggregation of the valuable mineral particles in order to produce aggregates with 
size amenable to recovery by flotation. Inexpensive commercial polyacrylamide flocculants are suitable 
for this purpose. The aggregate size and structure are characterized using an in-situ probe using images 
and image derived chord length distributions. Then the aggregates are made hydrophobic by addition 
of an appropriate collector. The approach is successful in improving flotation recovery of hematite and 
spodumene (from quartz).  In other cases such as chalcopyrite, the polymer is not effective in improving 
recovery, even when the valuable particles are aggregated because the hydrophilic polymer limits the 
aggregate hydrophobicity. The key challenge for this technology is the unwanted entrapment of gangue 
particles within the aggregates of the valuable minerals resulting in reduced concentrate grade. 
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