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Fig. 1 XRD pattern of coarse scandium concentrate
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Table 1 Main chemical composition analysis results of coarse scandium concentrate (mass fraction, %)

Si0, CaO ALO; Fe, 05 MgO TiO, Na,O P,0s K,O SO;
43.49 14.00 12.39 11.84 7.31 4.36 2.34 1.93 1.27 0.52
V4{0)) SrO MnO BaO Cl NiO ZnO Nb,Os Rb,O Sc,04
0.12 0.12 0.11 0.06 0.06 0.03 0.02 0.01 0.01 0.0044
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Fig. 2 Effect of chlorination agent and roasting temperature on scandium leaching: (a) MgCl, experimental group; (b) NaCl

experimental group; (c) KCl experimental group; (d) CaCl, experimental group
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Fig. 3 Effect of magnesium chloride content on scandium

leaching
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Table 2 Effect of Na,CO; dosage and roasting temperature on scandium leaching

Mass ratio of Na,COj; and coarse
scandium concentrate

Roasting temperature/‘C

Form of roasted ore Leaching rate of scandium/%

800 Loose and porous 37.90
850 Loose and porous 42.21
0.25 900 Loose and porous 45.35
950 Caking 42.56
1000 Slightly melted 40.64
800 Loose and porous 39.56
850 Loose and porous 45.46
0.35 900 Loose and porous 51.81
950 Caking 51.68
1000 Slightly melted 49.27
800 Loose and porous 46.44
850 Loose and porous 52.31
0.45 900 Loose and porous 59.78
950 Caking 58.84
1000 Slightly melted 56.46
800 Loose and porous 47.35
850 Loose and porous 49.64
0.55 900 Caking 55.78
950 Slightly melted 52.47
1000 Vitreous body Unable to leaching
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Fig. 4 Effect of roasting time on scandium leaching
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Fig. 6 Effect of leaching time on scandium leaching
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Table 3 Comprehensive condition test

Repeat Leaching rate of Scandium content in
time scandium/% leaching residue/(gt ')
1 84.29 8.79 . . . . .
) %437 2,59 20 3 40 50 60 70 80
26/(°)
4.31 . N .
’ 843 8.63 El 8 AR XRD i
Average 84.32 8.67

Fig. 8 XRD pattern of leaching residue
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Table 4 Chemical composition analysis of leaching residue (mass fraction, %)

8102 T102 CaO Cl Fe203 NaZO A1203 MgO P205
77.00 6.56 5.75 4.26 2.56 1.26 0.92 0.63 0.38
ZI'OZ SO3 Kzo SrO MnO Nb205 ZnO Y203 SCZO3
0.29 0.15 0.11 0.06 0.04 0.02 0.01 0.01 0.0009
o (b)
Fe Si
Tif\ sc Sc
0 2 4 6 8 10
E/keV
Ca
4 6 8 10
E/keV

9 BUHKT 52 SEM 145 EDS o i 4 1
Fig. 9 SEM images((a), (c)) and EDS spectra analysis results((b), (d)) of coarse scandium concentrate and leaching residue:

(a), (b) Coarse scandium concentrate; (c), (d) Leaching residue
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Extraction of scandium from
Sc-bearing V-Ti magnetite tailings using roasting and leaching

XIAO Jun-hui"***, PENG Yang', CHEN Tao', ZOU Kai', DING Wei'

(1. School of Environment and Resources,

Southwest University of Science and Technology, Mianyang 621010, China;

2. Sichuan Provincial Engineering Laboratory of Non-Metallic Mineral Powder Modification and High-Value

Utilization, Southwest University of Science and Technology, Mianyang 621010, China;
3. Key Laboratory of Sichuan Province for Comprehensive Utilization of Vanadium and Titanium Resources,
Panzhihua 617000, China;
4. Key Laboratory of Ministry of Education for Solid Waste Treatment and Resource Recycle,

Southwest University of Science and Technology, Miangyang 621010, China)

Abstract: The chlorination roasting and alkali decomposition roasting were used to pre-treat coarse scandium
concentrate (Sc,0; content of 44 g/t) to strengthen the transformation of crystal structure of scandium-bearing
minerals and create favorable conditions for further leaching scandium from roasting slag. The results show that
scandium leaching efficiency of 84.32% is obtained, and the content of Sc,0; in the leaching residue is 8.67 g/t
under the compressive conditions of alkali decomposition roasting-leaching process as follows: mass ratio of
Na,CO; to coarse of 0.45, roasting temperature of 900 “C, roasting time of 120 min, hydrochloric acid mass ratio
of leaching liquid to solid ratio (R) 5:1, hydrochloric acid concentration of 6 mol/L, two-stage leaching for 240 min.
XRD, SEM-EDS and chemical composition analysis results of the leaching residue show that, after leaching, the
physical image spectral peaks of pyroxene, hornblende and other aluminate minerals in scandium coarse
concentrate disappear, and the spectral peaks of NaCl, CaTiO; and Fe,Os appear, and there is no obvious spectral
peak of scandium metal. It is also further verified that the alkali decomposition roasting can effectively destroy the
crystal structure of the mineral, and the scandium ion in the enhanced interlayer structure of the mineral is released.
It is helpful for hydrochloric acid leaching of roasting slag to produce SCCIl; and improve the leaching rate of
scandium obviously.

Key words: Sc; Sc-bearing V-Ti magnetite tailings; roasting; leaching
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