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Fig.1 X-ray diffraction analysis results of sample
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Table 1 Main chemical composition analysis result of sample (mass fraction, %)

Ingredient SIOZ CaO A1203 F6203 T102 Nazo P205 Kzo 803
Content 43.49 14.00 12.39 11.84 4.36 2.34 1.93 1.27 0.52
Ingredient  ZrO, SrO MnO BaO NiO ZnO Nb,Os Rb,0 Sc,04

Content 0.12 0.12 0.11 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) MgClLexperimental 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

Alkali and mine ratio 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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Table 3 Comprehensive condition test

Repeat Leaching rate of Scandium content in
times scandium/% leaching residue/(g-t™")
1 84.29 8.79
2 84.37 8.59
3 84.31 8.63
Average 84.32 8.67
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Table 4 Chemical composition analysis of leaching residue

Ingredient SiO, TiO, CaO Cl Fe,04 Na,O Al,O4 MgO P,Os
Content 77.00 6.56 5.75 4.26 2.56 1.26 0.92 0.63 0.38
Ingredient 7r0O, SO; K,0O SrO MnO Nb,Os ZnO Y,0; Sc,04

Content 0.29 0.15 0.11 0.06 0.04 0.02 0.01 0.01 0.0009

o (b)
Fe Si
Tip\ Sc Sc
0 2 4 6 8 10
E/keV
Ca
4 6 8 10
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B9 JE 5% LA R R R S ek o 45 R
Fig. 9 Scanning electron micrograph and energy spectrum analysis result of raw ore and leaching residue: (a) Raw ore; (b)

Leaching residue
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Extraction of scandium from a Sc-bearing V-Ti magnetite tailings
using roasting and leaching
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Mianyang 621010, China;
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Abstract: The vanadium-titanium magnetite tailings in Panxi area were magnetically separated to obtain the
magnetic separation tailings. The magnetic separation tailings contain a very small amount of ilmenite and
magnetite, but other main minerals are sodium feldspar, calcium feldspar, pyroxene, chlorite and mica, etc. Sc,0;
content in the magnetic separation tailings is 44 g/t. At present, there are few studies on the recovery of scandium
metals from vanadium-titanium magnetite tailings. This study compares the scandium extraction effects of two
kinds of scandium extraction processes of chlorination roasting-leaching and alkali melt roasting-leaching. Finally,
it is concluded that alkali decomposition roasting-leaching scheme is more suitable for recovering scandium from
Panxi vanadium titanium magnetite tailings. The specific process conditions are: under the condition that the
amount of alkali accounts for 45% of the mineral weight, and the roasting temperature was 900 “C for 2 h, roasting
slag is leached twice with hydrochloric acid at a liquid-solid ratio of 5:1, and the total leaching time is 240min. At
this time, the leaching rate of scandium is 84.32%, and the content of scandium in the leached slag is 8.67 g/t. The
experimental scheme provides a technical scheme for extracting scandium resources from vanadium-titanium
magnetite tailings, and lays the foundation for the recovery and utilization of scandium from scandium-containing
minerals.

Key words: vanadium-titanium magnetite; tailings; roasting; leaching

Foundation item: Project (2018FZ0092) supported by Sichuan Science and Technology Program
Received date: 2020-06-10; Accepted date: 2020-11-30
Corresponding author: XIAO Jun-hui; Tel: ; E-mail: xiaojunhui33@163.com

(44



