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Effect of water glass on flotation separation of
smithsonite and quartz

ZHANG Guo-fan, CUI Meng-meng, ZHU Yang-ge, SHI Qing, LUO Na

(School of Minerals Processing and Bioengineering, Central South University, Changsha 410083, China)

Abstract: The mechanism of flotation separation of water glass on smithsonite and quartz in presence of Ca’" was
investigated through flotation tests, Zeta potential measurements, adsorption measurements and SEM-EDAX. The results
show that Ca®" can remarkably activate the flotation performance of quartz in pH range of 9.5—11. Meanwhile, the
inhibition of water glass on smithsonite is strengthened, which can seriously affect the separation of smithsonite and
quartz. When the adding order of reagents is changed by setting water glass preferentially into the ore pulp, the
adsorption of Ca®" on the minerals surface can be hindered effectively, which increase the variance of adsorption capacity
of sodium oleate on the minerals surface. Then, the effect of calcium ion on flotation of smithsonite and quartz can be
eliminated.
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Table 1 Multi-element chemical analysis result of monomineral
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Fig. 1 Flowsheet 1 of adding Ca?" first and then water glass
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Fig. 2 Flowsheet 2 of adding water glass first and then Ca*"
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Fig. 3 Effect of pH on floatability of minerals at Ca®" dosage
of 4X 10~ mol/L and sodium oleate dosage of 1.5 X 10™* mol/L:

1—Smithsonite; 2—Adding Ca*, smithsonite; 3—CQuartz;
4—Adding Ca*", quartz
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Fig. 4 Effect of pH on floatability of minerals at Ca® dosage
of 4X10°* mol/L, water glass dosage of 20 mg/L and sodium
oleate dosage of 1.5X 10™*mol/L: 1—Adding Ca®>" and water
glass, smithsonite; 2 — Adding water glass and Ca®',
smithsonite; 3—Adding Ca®" and water glass, quartz; 4—
Adding water glass and Ca?', quartz
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Fig. 5 Effect of water glass dosage on floatability of minerals
at Ca®" dosage of 4X 10 °mol/L and sodium oleate dosage of
1.5X107* mol/L: 1—Adding Ca”" and water glass, smithsonite;
2—Adding water glass and Ca", smithsonite; 3—Adding Ca®"
and water glass, quartz; 4—Adding water glass and Ca?',
quartz
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Fig. 6 Relationship between water glass dosage and sodium
oleate adsorption density of mineral surface at Ca®" dosage of
4107 mol/L and sodium oleate dosage of 1.5X 10™* mol/L:
1—Adding Ca®" and water glass, smithsonite; 2— Adding
water glass and Ca®*, smithsonite; 3—Adding Ca®" and water
glass, quartz; 4—Adding water glass and Ca®', quartz
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Fig. 7 Relationship between pH value and Zeta potential of
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Fig. 8 SEM image and corresponding EDAX spectrum of
sample A
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Fig.9 SEM image and corresponding EDAX spectrum of
sample B
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