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Abstract : With the rapid development and utilization of mineral resources, high grade and easily processible
minerals have been decreasing steadily, which leads to inevitable development and utilization of low grade and
more complex primary and secondary mineral resources to support sustainable development. For effective recovery
of valuables from these low grade and finely disseminated mineral resources, fine and ultra fine grinding of ores to
achieve the desired degree of liberation becomes inevitable, not only causing excess utilization of energy, but also
challenging for physical separation. Fine particle flotation remains a worldwide subject of research due to unique
characteristics of fine particles, mainly lower inertia, higher specific surface areas and high reactivity of fine particle
surfaces. These characteristics lead to poorer recovery and lower grade of valuables in concentrates. Selective
hydrophobic aggregation can provide an effective approach to improving the flotation performance of ultra fine
particles. This review starts with an in-depth analysis on challenges of fine particle flotation and proposes the idea
of hydrophobic aggregation to improve fine particle flotation. It then extends to the summary on the development of
a novel pH-responsive (switchable) collector TETA-20A (T-OA) as an emerging type of collectors for fine particle
flotation. T-OA was formed through weak electrostatic attraction between a chelating reagent triethylene tetramine
(TETA) and an oleic acid (OA). With two hydrocarbon tails in this pseudo Gemini collector, T-OA exhibits much
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higher surface activity than its counterpart of oleic acid to induce strong hydrophobic aggregation of CuO fine

particles at a much lower dosage. The review outlined some of the latest results in surface tension measurements and

flotation separation of fine CuO from SiO,. Finally, some insights in design of emerging switchable collectors for a

wide range of applications are provided.

Key words ; switchable collector; hydrophobic aggregation; fine particle flotation;copper oxide
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Fig. 1 The relationship between mineral particle size and flotation recovery: (a) Characteristic effect of mineral

particle size on flotation recovery[ () Trajectory of an ultrafine particle around a flotation bubble' "’
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