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ABSTRACT

Effects of sodium hexametaphosphate, sodium sulphide, stearyl amine and pine oil on
froth flotation of silicate zinc ore were studied. The silicate zinc ore with hemimorphite type was
obtained from the Mae Sot mine, Tak province. The average volume-surface diameter (D ) of
particles was 77 microns and 90% were less than 200 microns. The froth flotation experiments
were performed using the Denver laboratory cell operated under controlled conditions. It was
found that the optimum content of sodium hexametaphosphate, sodium sulphide and stearyl
amine in the pulp was determined as 0.8-1.0, 6.0-9.0 and 0.2-0.5 kg/ton ore, respectively, and of
pine oil in the pulp as 0.04-0.08 1/ton ore, at which the percentage of zinc recovery was 90%. The
D, of zinc concentrates was 66 microns and 90% was less than 150 microns. Increasing of
sodium hexametaphosphate and sodium sulphide contents in the range of 0.2-2.0 kg/ton ore and
3.0-24.0 kg/ton ore, respectively, tended to decrease the D _ of zinc concentrates. The effect of
sodium hexametaphosphate was stronger. Contrary, small increment of the D was observed
when the stearyl amine content was increased in the range of 0.1-0.6 kg/ton ore. These
correlations were reported. However, increasing of the pine oil content in the range of 0.01-0.2
l/ton ore has no effect on the D of the concentrates. The results from zeta potential and infrared
spectroscopy techniques confirmed the role of sodium hexametaphosphate as a dispersant, sodium
sulphide as a base and an activator or a surface sulphidiser, stearyl amine as a collector bonded
with sulphide group, and pine oil as a frother. The formation of ion layers on surface could be
determined from a shift in wave number of Zn-O and Si-O bonds on an infrared spectrum. The

possible mechanism of these additives was discussed.



