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Table 1 Chemical multinomial analysis of samples

SiO2 ALO3 Fe203 CaO MgO V20s Kz0 Na;O S P20s
29.58 6.02 29.32 9.65 9.49 0.19 0.37 0.85 0.35 1.17
MnO Cr203 ZnO NiO CoO Cdo Zr(Hf)O2 Loss Sc203
0.28 0.13 0.03 0.06 0.04 < 0.01 < 0.01 0.90 0.0037
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Table 2 Major mineral components and their contents

VY HiE M & AR MK SR OAM
Z% %R B ¥ B A B A&

& B/% 30.567 18.143 15.682 6.501 5.144 3.635 2.154

YRR BK Rz HE BR MW
2% ®E A 8 A A A
& B/% 2279 2053 1976 1.627 1318 1297 1258
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Table 3 The content and distribution rate of scandium in various

minerals
K] $¢20s \amE
ks SEI% SEI% 1%
TEES + ANE 3127 0.0068 66.70
Ry 16.99 0.0033 15.09
SREEBRE 18.41 0.0013 6.30
HE (WRE%) 15.34 0.0015 6.02
Tk (ZRE%) 591 0.0037 576
KA 6.08 0.00009 0.15
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Bofm, FEIHEEENANGREDP, &
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Fig.1 Flow chart of scandium complete process test and
beneficiation
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Table 4 Ore dressing test resultsof the whole process

I/ EXi BEE % S0 SE /% HiEWE /%
e 5.91 0.0037 5.91
BIERET 42.59 0.0021 24.09
BT 8.46 0.0006 137
ST Y 522 0.0030 423
EHET 37.82 0.0063 64.40
T 100.00 0.0037 100.00

R5 BT ERUFSMANER /%

Table 5 Results of chemical multinomial analysis of scandium concentrate products

ALO; SiO2 Fe203 Ca0 MgO

K20 Na,O TiO2 Sc203 Loss

4.35 46.25 10.53 17.63 1248

0.34 0.98 5.68 0.0063 1.34

®6 RN TREETPAR /%

Table 6 Scandium concentrate products mainly composed of

minerals
IR FER
BigEa 565
ANE 32t5

Hit 12+5

BEERERR, REBTLETEN 37.82%.

Sc:0s &5 0.0063%. R EIER 64.40% HIEH
B, SINEELLR 1.70; BSUBV HEEY DA
RS, iRV TEdEBEaMANE4H
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Fig .2 Leaching results of scandium with different amount of
additive
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Fig.3 Results of scandium leaching at different roasting time
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Fig.4 Results of scandium leaching at different roasting
temperatures
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Table 7 The test results were verified by comprehensive

conditions
F5 SCRHE  BPR{AGISN Bx
1 92.58 0.0006 81.0
2 92.31 0.0009 77.8
3 92.83 0.0008 78.6
¥y 92.57 0.00077 79.13

R E—#URENR A, 5 IR 6K 30% #%;
£ “ KR HERBRIRHBE L AT AR 8.

®8 BUEAMRSHSTARGER (mgL")

Table 8 Results of multiple analysis of the composition of leachate

B Fe Sc Mn Ca Al

Ti Si Zr (cr] =Y

10260 27.29 131.3 11900 4813

2022 78.7 17.6 173451 3.22
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() KERHBE M HEFRFME, U35%
P204+15% f E 8 + B KB VA ARG, R
M (0/A) =115, MR RELERE, ELR
W Sc* WETFRZE 0.012mg/L, Sc™ EEEIEF|
99.95%, LT EREN.

(2) FIAKEFERER + WEKLRFER
BT BB RCARRBR SR & MM, RAEELAT,
K 30% XUEUK: 98% IRERER: K=1:08:11 (&
L) BB A VBT Z R Rk, %
B (0/A) =3 : 4. B BKIUVEEBIERER 2 5
9 85.53%. 73.89%, FIMIHREEN 0.73%.

(3) FH 4 mol/l KIS EAL BN R ZERUT),
RERME (0/A) =2:1; RERBENTEY
F 6N BRI MMFKM TIRE; BREBBRLEST
5 Sc: 1456 mg/L Fe: 63 mg/L Ti: 501 mg/L »
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Fig .5 Hydrolysis rates of Scandium, Iron and Titanium ions
at different pH values under heating conditions

HESTH, YR pHELAZE 11, KiE
BREK AT I 90.71%, BRELE 33.3%, MEIHNIRK
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InFIKAERR BB E pH EA Lo
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Table 9 Results of Scandium oxide product detection and analysis

$c20;3 Zn Fe Bi MgO Cd SiO2 Mn CaO Zr
99.22 0.00566 0.01023 0.00088 0.0050 0.1055 0.01553 0.00123 0.3794 0.01023
Cr Ti Pb Sn w Cu Al A Ni RE»O;
0.00121 0.00148 0.00746 0.01323 0.00011 0.0201 0.08266 0.00088 0.0123 0.1274
4 % ‘i//% E 6 ~ 9 g/to

(1) REFET A LEV LT GHHE,
e T BEAREST BV H ORI T ZBL;
EREET, BRRLZ, HURHERRK; RAX
KRN RRTUCE B ERR Y | TR I ER %
3 92% LA L, BEEP Sca0s BIFRAR i AL B %

(2) KA “GY WEE - BMLKKBRHE
B RFAE - HERIZ H — P204 REE -k — &
ER -3 BRA - ERITE-BRE TZ2HE,
FLEEIWEN 50.5%.

(3) ELZRBELREY KRB HE =5,
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Sc20s KA A 99.22%.
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Study on Scandium Extraction Technology for Panxi Vanadium Titanium Magnetite Tailings
Huang Wenxiao, Lu Keke
(Guangdong Institute of Mineral Applications, Key Laboratory of Radioactive and Rare Scattered Mineral
Resources of Ministry of Land and Resources, Guangdong, Shaoguan , China )

Abstract: By studying and analyzing the distribution law and occurrence state of scandium in various minerals
in panxi vanadium titanium magnetite tailings, the technological route of "preconcentration of ore dressing-
alkaline roasting-acid leaching-extraction and reverse extraction-concentration and separation of scandium-
preparation of scandium oxide products” was worked out.The relationship between the amount of additives,
roasting temperature and roasting time on scandium leaching rate was obtained. The technological conditions of
extraction and reverse extraction, washing, purifying and removing impurity and scandium oxalate precipitation
were determined. Finally, 99.22% of Sc20: products were obtained. This test provides a technical basis for the
comprehensive recovery of scandium from panxi vanadium titanium magnetite tailings.

Keywords: Vanadium Titanium Magnetite Tailings ; Scandium ; Pyroxene ; Roasting ; Extraction



