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Effect of water glass on floatation of ilmenite

DENG Chuan-hong, MA Jun-er, ZHANG Guo-fan, FENG Qi-ming, ZHU Yang-ge

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

Abstract: The depressing and dispersing performances of water glass on fine ilmenite and titanaugite were studied in
flotation system. The action mechanism was also discussed by the results of Zeta potential tests and infrared
spectroscopic analysis. The results show that the water glass has a good selective depression for titanaugite in a weakly
acidic medium with pH of 5.5-7.0, which is attributed to the strong action intensity between the water glass and
titanaugite, hindering the adsorption of sodium oleate on the surface of titanaugite. Infrared spectroscopic analysis shows
that the water glass is chemically adsorbed on the surface of titanaugite but this reaction is weaker between the water
glass and ilmenite; hetero-coagulation will occur easily under weak acidic condition because of the opposite surface
charge of ilmenite and titanaugite. The surface potential of ilmenite and titanaugite can be decreased greatly with the
addition of water glass, which results in electronegative particles and rapid increase of electrostatic repulsion. As a result,
the hetero-coagulation of particles is weakened to a great extent.
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Table 1 Chemical compositions of ilmenite and titanaugite

samples (mass fraction, %)

Mineral TiO, FeO MgO Al,O4
IImenite 51.20 38.36 443 0.93
Titanaugite 1.88 13.56 12.45 6.02
Mineral SiO, CaO SO, MnO
IImenite 1.51 0.33 0.12 0.66
Titanaugite 41.57 16.34 0.55 0.258
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Fig.1 Effect of pH value on floatability of mineral with
different reagents (Sodium oleate concentration of 2 X

10"*mol/L, water glass concentration of 10 mg/L)
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Fig.2 Relationship between dosage of water glass and
floatability of mineral (Sodium oleate concentration of 2X 10~

mol/L, pH value of 5.5-6.0)
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Fig.3 Relationship between mineral sedimentation rate and
time with different reagents (Water glass concentration of
10 mg/L)
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concentration of 10 mg/L)
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concentration of 10 mg/L)
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Fig.7 Infrared spectra of water glass, ilmenite and ilmenite

treated by water glass at pH value of 5.5-6.0
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Fig.8 Infrared spectra of titanaugite and titanaugite treated by
water glass at pH value of 5.5-6.0
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