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Extraction of TiO, from high titanium slag through
roasting by ammonium bisulfate

SUI Li-li%2, ZHAI Yu-chun'

(1. School of Materials and Metallurgy, Northeastern University, Shenyang 110819, China;
2. Department of Chemistry, Shenyang Medical College, Shenyang 110034, China)

Abstract: By energy-dispersive X-ray and SEM analysis, the phase structural characteristics of high titanium slag were
analyzed. Through single factor experiments, the effects of material particle size, mass ratio of ammonium bisulfate to ore,
roasting temperature and roasting time on the extracting rate of TiO, were investigated. The results of orthogonal
experiments show that the sequence of each factor affecting the extracting rate of TiO, is as follows: roasting temperature,
roasting time, mass ratio of ammonium bisulfate to high titanium slag. The optimum technological conditions are

obtained as mass ratio of ammonium bisulfate to ore of 4:1, roasting temperature of 480 ‘C, roasting time of 60 min and

material particle size of 45—53 um. The extracting rate of TiO, is about 85% under the optimum conditions.
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Table 1 Chemical composition of high titanium slag (mass

fraction, %)

TiO,  AlLOs Fe Si0, MgO  CaO Mn

48.65 1430 371 1755 7.50 570  0.77
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Fig. 1 XRD pattern of high titanium slag
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Fig. 2 Effect of particle size of materials on extracting rate of
TiO,
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Fig. 3 Effect of mass ratio of ammonium bisulfate to high
titanium slag on extracting rate of TiO,
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Fig. 4 Effect of roasting temperature on extracting rate of

TiO,
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Fig. 5 Effect of roasting time on extracting rate of TiO,
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Table 2 Results and analysis of orthogonal test for extracting

TiO, from high titanium slag
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Table 3 Chemical composition of residue (mass fraction, %)
TiO, Al 04 Fe,O5 Si0, MgO CaO
10.08 9.10 1.54 54.15 5.55 11.31

Sample Roasting Roasting
x  a(Ti0)/%
No. temperature/ C  time/min
1 420 20 3:1 41.43
2 420 40 4:1 44.74
3 420 60 5:1 44.46
4 450 40 3:1 48.23
5 450 60 4:1 70.13
6 450 20 5:1 49.23
7 480 60 3:1 56.50
8 480 20 4:1 55.62
9 480 40 5:1 69.47
Average 1 43.54 48.76  48.72
Average 2 55.86 54.15 56.83
Average 3 60.53 57.03  54.39
R 16.99 8.27 5.67

x is mass ratio Mass rate of ammonium bisulfate to high

titanium slag.
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Fig. 6 XRD pattern of residue

7 AEREAIERE Y SEM 5
Fig. 7 SEM image of high titanium slag (a) and residue (b)
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