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Study on Relative Wettability and Flotation Behavior of Fine Quartz Particles

MI Hongcheng, CHEN Yunshuang, GAO Shuling, LIU Wenhui, CHENG Haoyu
(College of Resources and Civil Engineering, Northeastern University, Shenyang 110819, China)

Abstract ; The main methods to measure the contact angle of powders are pressing plate method and
capillary penetration method. A commercial contact angle measuring instrument ( JF99A) was ap-
plied according to Washburn technique to determine the relative contact angle of quartz under dif-
ferent reagent conditions by measuring the changes of the pressure difference over time produced by
the liquid in the powder column. Combined with the flotation tests of quartz particles at the same
concentrations, the relationship between their recovery and relative contact angle was analyzed,
which proved that the relative wetting contact angle can characterize the surface wettability of quartz
powders accurately. The flotation recovery was highest under the conditions of pH 12.0, Ca’" con-
centration of 3.75 mmol/L and sodium oleate concentration of 2. 81 mmol/L. Moreover, the sur-
face tensions at different conditions were measured by a full — automatic tensiometer (JK99A). Un-
der each condition, the free energy changes ( AG) per unit area before and after the adhesion of
bubble and particle were calculated respectively, which could illustrate the influences of reagents
on flotation from the perspective of thermodynamics.

Key words: relative wetting contact angle ; Washburn technique ; free energy; flotation characteris-

tics; sodium oleate; quartz
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