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Abstract 

 

Some physicochemical aspects of water-soluble mineral flotation including 

hydration phenomena, associations and interactions between collectors, air bubbles, and 

water-soluble mineral particles are presented. Flotation carried out in saturated salt 

solutions, and a wide range of collector concentrations for effective flotation of different 

salts are two basic aspects of water-soluble mineral flotation. Hydration of salt ions, 

mineral particle surfaces, collector molecules or ions, and collector aggregates play an 

important role in water-soluble mineral flotation. The adsorption of collectors onto 

bubble surfaces is suggested to be the precondition for the association of mineral particles 

with bubbles. The association of collectors with water-soluble minerals is a complicated 

process, which may include the adsorption of collector molecules or ions onto such 

surfaces, and/or the attachment of collector precipitates or crystals onto the mineral 

surfaces. The interactions between the collectors and the minerals include electrostatic 

and hydrophobic interactions, hydrogen bonding, and specific interactions, with 

electrostatic and hydrophobic interactions being the common mechanisms. For the 

association of ionic collectors with minerals with an opposite charge, electrostatic and 

hydrophobic interactions could have a synergistic effect, with the hydrophobic 

interactions between the hydrophobic groups of the previously associated collectors and 

the hydrophobic groups of oncoming collectors being an important attractive force. 

Association between solid particles and air bubbles is the key to froth flotation, which is 

affected by hydrophobicity of the mineral particle surfaces, surface charges of mineral 

particles and bubbles, mineral particle size and shape, temperature, bubble size, etc. The 

use of a collector together with a frother and the use of mixed surfactants as collectors are 

suggested to improve flotation.  
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