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Fig. 1 XRD pattern of talc
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Table 1 Chemical composition of talc (mass fraction, %)

Fet MgO SIOZ A1203 CaO

0.56 30.39 63.05 - -

Fe, is total Fe content.
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Fig. 2 Effect of methylcellulose on talc flotation at different
temperatures (MIBC concentration of 1 X 10™* mol/L, pH=9)
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Fig. 3 Effect of temperature on dissolution behavior of

methylcellulose at different solution temperatures: (a) 25 C;

(b)45 C;(c)65 C;(d)75 C
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Fig. 4 Adsorption behavior of methylcellulose at different

temperatures
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Fig. 5 Effect of methylcellulose dosage on zeta potential of
talc at different temperatures (pH=9)
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Fig. 6 Effect of adsorbed methylcellulose layer on talc
flotation under different conditions: MIBC concentration of
1x10* mol/L, methylcellulose concentration of 20 mg/L, pH=9
(A: Talc without adsorbed methylcellulose layer conditioned
and floated at 25 C; B: Talc with adsorbed methylcellulose
layer conditioned and floated at 25 ‘C; C: Talc with adsorbed
methylcellulose layer first conditioned at 25 C, and then
conditioned and floated at 65 °‘C; D: Talc with adsorbed
methylcellulose layer first conditioned at 25 ‘C, then conditioned

at 65 °C, and at last conditioned and floated at 25 C)
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Fig. 7 Effect of adsorbed methylcellulose layer on talc

flotation under different conditions: MIBC concentration of
1X107* mol/L, methylcellulose concentration of 20 mg/L (A,:
Talc without adsorbed methylcellulose layer conditioned and
floated at 65 ‘C; B;: Talc with adsorbed methylcellulose layer
conditioned and floated at 65 °C; C,: Talc with adsorbed
methylcellulose layer first conditioned at 65 °C, and then
conditioned and floated at 25 °‘C; D;: Talc with adsorbed

methylcellulose layer first conditioned at 65 “C, then conditioned

at 25 C, and at last conditioned and floated at 65 C)
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Fig. 8 Flotation of depressed talc at different conditions:

Recovery rate/%

MIBC concentration of 1X10* mol/L, methylcellulose
concentration of 20 mg/L (A,: Talc first depressed at 25 ‘C, and
then floated at 25 ‘C; B,: Talc first depressed at 25 C, and then
floated at 65 C; C,: Talc first depressed at 65 ‘C, and then
floated at 25 “C; D,: Talc first depressed at 65 ‘C, and then
floated at 65 C)
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Stimulus response of methylcellulose and
its depression effect on talc flotation

FENG Bo"2, ZHU Xian-wen', PENG Jin-xiu!

(1. School of Resource and Environmental Engineering,
Jiangxi University of Science and Technology, Ganzhou 341000, China;
2. Post-doctoral Scientific Research Workstation, Western Mining Co., Ltd., Xining 810000, China)

Abstract: The adsorption behaviour of methylcellulose on talc surface and the stimulus response of methylcellulose on
talc flotation were studied through flotation tests, adsorption experiments and zeta potential measurements.. The results
show that methylcellulose dissolved in water and hydrophobic interaction is the main driving force for adsorption at the
low temperature. When the temperature increases, methylcellulose precipitation from solution and deposited on talc
surface, the adsorption amount is large and the depression effect is strong. The depression effect of adsorbed
methylcellulose layer on talc flotation is also affected by temperature. The switch of temperature from low to high results
in decreased depression effect of methylcellulose and the change is reversible. The reason is that the hydroxyl of
methylcellulose form hydrogen bonds with water molecules at low temperature, leading to a hydrophilic mineral surface
and strong depression effect on talc. When the temperature rises, methylcellulose molecules lose water and the water
content decreases, the depression effect to talc also decreases.

Key words: talc; flotation; temperature; methylcellulose; stimulus response
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