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Abstract: Based on the reactive differences of titan and other elements to hydrochloric acid the Ti-bearing blast{urnace
slag was leached directly with hydrochloric acid in different conditions. The effect of the particle size heating tempera—
ture the ratio of acid and slag hydrochloric acid concentration and reactive time on the mass fraction of acid leaching
slag were analyzed. Moreover Orthogonal Test Method was used to identify the optimal reaction conditions and the order
of influencing factor. The experimental results show that Mg.Fe. Al were acid-splitting entirely and the acid leaching
residue can be obtained with over 45% TiO2 at the conditions that the particle size is of 120 ~ 180 wm heating tempera—
ture is of 95°C  the ratio of acid and slag is of 1. 5: 1 hydrochloric acid concentration is of 8 mol/L and reactive time is of
4 h the titania mainly consists in unreacted CaTiO, and H,TiO; by representational analysis. After four hours the per—
centage of TiO, showed no significant changes due to lower reactivity of the perovskite and the coverage of silicic acid
from the acidolysis of diopside. The dissolution rate of differently phase compositions in slag descended in the following
order of spinel diopside and perovskite.
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Fig.1 The flow chart of hydrochloric acid leaching process
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Fig.2 Effect of granularity on TiO, content Fig.3 Effect of heating temperature on TiO, content
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Fig.4 Effect of ratio of acid and slag on TiO, content
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Fig.6 Effect of reactive time on TiO, content Fig.7 Effect of experimental factor on TiO, content
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Fig.5 Effect of concentration of hydrochloric acid on TiO, content
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Table 2 The factors of orthogonal experiments and results analysis

A B C D E 0.1 /%
/pm Ic /mol /L. o @Ti0) 7%
1 180 ~380( 1) 60( 1) 1.25:1( 1) 6(1) 3(1) 38.9
2 180 ~380( 1) 80(2) 1.5:1(2) 8(2) 4(2) 43.8
3 180 ~380( 1) 95(3) 1.75:1(3) 10( 3) 5(3) 41.7
4 120 ~ 180( 2) 60( 1) 1.25:1(1) 10( 3) 3(1) 42.1
5 120 ~ 180( 2) 80(2) 1.75:1(3) 6(1) 5(3) 42.6
6 120 ~ 180( 2) 95(3) 1.5:1(2) 8(2) 4(2) 45.5
7 <120(3) 60( 1) 1.75:1(3) 8(2) 5(3) 43.2
8 <120(3) 80(2) 1.25:1(1) 10( 3) 4(2) 40.3
9 <120(3) 95(3) 1.5:1(2) 6(1) 3(1) 41.4
T, 124. 4 124.2 121.3 122.9 122. 4
T, 130.2 126.7 130.7 132.5 129.6
T, 124.9 128.6 127.5 124.1 127.5
m; 41.47 41. 4 40. 43 40. 97 40. 8
m, 43.4 42.23 43.57 44. 17 43.2
my 41.63 42.87 42.5 41.37 42.5
R 1.93 1. 47 3.14 3.2 2.4
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Fig.9 SEM images of Ti-bearing slag and acid-leaching residues under different times
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