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Leaching behavior of air cooled Ti-bearing blast-furnace slag in
hydrochloric acid

XIONG Yao, LI Chun, LIANG Bin, XIE Jun

(College of Chemical Engineering, Sichuan University, Chengdu 610065, China)

Abstract: The leaching behavior of air cooled Ti-bearing blast-furnace slag in hydrochloric acid was investigated. The
results show that the dissolution rate of various minerals in the slag decrease in the following order of spinel, diopside
and perovskite. Along with the rapid dissolution of spinel and diopside, the slag break into quantities of small particles, in
which the perovskite is the dominant species. The silicic acid dissoluted by diopside precipitate out and coat upon the
surface of the un-reacted slag. The dissolution remarkedly slows down when the dissolved percentage of Ti is in excess of
22% due to lower reactivity of the perovskite and the coverage from silicic acid, of which the former may be the primary
reason. In 20% hydrochloric acid solution at 100 ‘C, the dissolved percentage of titanium after 8 h is only 44%. Milling
operation considerably accelerates the leaching processs. With a combined milling and leaching, the maximum Ti
extraction rate reaches 72%. The enhanced dissolution produced by planetary ball milling is mainly due to selectively
mechanical activation of diopside. The simultancous milling and leaching have a better comminution effect, which
accelerate the dissolution of the perovskite, thus exhibit a higher enhancement effect.
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Table 1  Chemical components of air cooled Ti-bearing

blast-furnace slag (mass fraction, %)

TiO, CaO MgO AlLO; SiO, TFe  Others

2286 2834 856 13.69 2255 284 1.16
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Fig.1 Leaching behaviors of air cooled Ti-bearing blast-

furnace slag under different conditions
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Fig.2 XRD patterns of starting material and leaching residues
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Fig.3 XRD patterns of milled slags before and after leaching
and after combined milling and leaching (All leaching residues
annealed at 800 ‘C for 2 h prior to XRD): (a) Combined
milling and leaching for 8 h; (b) Combined milling and
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Table 2 Chemical components of residuals for different

leaching time (mass fraction, %)

Leaching time/h SiO, CaO TiO,
2.0 38.97 21.01 26.07
4.5 4532 19.64 25.48
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Table 3 Chemical components of residue surface obtained by

direct leaching for 4.5 h (mass fraction, %)

S 102 CaO T102

96.80 1.05 2.16
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before and after leaching and slag after combined milling and

leaching
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Fig.6 SEM images of Ti-bearing slag and residuals leached for different time: (a) Ti-bearing slag; (b) Leaching for 2 h;

(c) Leaching for 4.5 h; (d) Leaching for 8 h
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