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Research on Separating Iron and Scandium of Scandium-contained Red Mud Using Sodium Chloride
Segregation Roasting—Low Intensity Magnetic Separation—Hydrochloric Acid Leaching
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Abstract: The scandium-contained red mud ore in Yunnan contains TFe of 25.68 %, Sc,03 of 70.66 g/t, scandium is dispersed mainly in rutile,
pyroxene, feldspar, Muscovite, minerals such as calcite. In order to solve the problem of the separation of iron and scandium, the sodium chloride
roasting—low intensity magnetic separation—hydrochloric acid leaching of segregation joint mineral smelting and processing was put forward to
processing the scandium-contained red mud. Making the iron from hematite to metallic iron and magnetite in the new phase, scandium mineral
crystal structure was destructed and conditions were favorable created for the separation of iron and scandium. Test results showed that iron con-
centrate of iron grade of 73.99%, scandium contained of 5.22 g/t, iron recovery of 88.99% and the scandium leaching rate of 96.78%, scandium

contained of 6.37 g/t in the leaching residue could be obtained under the comprehensive conditions of segregation roasting temperature of 950 °C,
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segregation roasting time of 60 min, sodium chloride dosage of 10%, the coke dosage of 15%, the coke size of —0.5~0.25 mm, low intensity mag-
netic separation, magnetic field intensity /' = 0.12 T, low intensity magnetic grinding fineness of <0.045 mm occupying 95%, the hydrochloric
acid dosage of 30%, leaching time of 120 min, leaching temperature of 55 °C, leaching liquid-solid ratio of R=2:3. The results of MLA, SEM and
EPMA analysis showed that after scandium red mud was decomposed and roasting with sodium chloride, hematite (Fe,03) was transformed into
new ferrite phase dominated by metal iron (Fe) and magnetite (Fe;0,) and a small amount of ferric oxide (FeO) and ferrosilite(Fe,Si0,4). The main
compositions of leaching residue were SiO,, CaO and Al,O;. CaO and Al,O3 were significantly decreased compared with those before leaching,
Leaching residue in no obvious Sc spectrum peak, which indicated that low intensity magnetic separation tailings after hydrochloric acid leaching,
most scandium was dissolved into the leaching liquid, and the dissolution of scandium is relatively complete.lt is reasonable to the separation of

iron and scandium by sodium chloride segregation roasting-low intensity magnetic separation-hydrochloric acid leaching, and the separation of

iron and scandium is obviously.
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Tab.1 Chemical composition analysis results of sample

5> TFe  Sc,03  TiO, Na,0 MgO K,0 SiO, Al,O3 CaO

FrE/% 25.68 70.66x10* 236 533 3.76 1.36 12.57 20.55 21.68

*2 ABREDITER

Tab.2 Granularity analysis results of sample
i/ % I A%
i g /mm FE3 %

Fe  Sc,0; Fe S¢,05

—0.100~0.154 5.23 19.76  48.96 4.02 3.62
—0.154~0.100 6.65 23.96 52.33 6.21 4.92
—0.100~0.074 4.89 26.89 56.17 5.12 3.89
—0.074~0.045 8.67 27.22  63.86 9.19 7.84
—0.045~0.038 12.67  26.54 66.95 13.09 12.00
—0.038~+0.019 9.55 28.65 73.68 10.66 9.96
—0.019~0.010 11.37  25.02 72.88 11.08 11.73

—0.010~0.050 8.65 24.89 73.63 8.38 9.01
—0.050~0 3232 25.62 80.95 3225  37.03
Gt 100.00 25.68 70.66 100.00 100.00
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Tab.3 Iron phase results of sample
Hegy TFe mFe  /RBELD” TERREE SRR
THE/M% 2568 0.67 22.82 1.56 0.63

x4 TETYESNESNE

Including sandium analysis results of main minerals
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Fig. 7 Effects of magnetic field intensity of low intensity
magnetic separation
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Tab.6 Comprehensive conditions test results of chloride
sodium segregation roasting—low intensity

magnetic separation

A /% [ 2 /%
Sc,05 Fe Sc,04
5.22x107 88.99 228
B 69.11 409  9991x10*  11.01  97.72
& 100.00 2568  70.66x10™*  100.00  100.00

7 T3 %

BRAEH" 30.89  73.99

RT KRBT EEUFRSDAER
Chemical composition analysis results of iron con-
centrate

Tab. 7

M4 Fe Sc,04

% 73.99 5.12x10°1 2.67 0.56 0.77 0.64 8.17 233 1.87

TiO, Na,0 MgO K,0 SiO, Al,O; CaO

R8 SSHIART TEZUFHIONER
Chemical composition analysis results of low in-
tensity magnetic separation tailings

Tab. 8

M4 Fe  Sc,05  TiO, Na,0 MgO K,0 SiO, ALO; CaO

Fr/% 4.09 99.91x107" 223 7.52 5.11 6.03 14.55 28.71 30.54
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Fig. 8 Effects of dosage of chloride acid
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Fig. 9 Effects of leaching time
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Fig. 10 Effects of leaching temperature
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Tab.9 Test results of comprehensive conditions

Olg Sc,04/107™

=R/ €0 BREY% B %

REr RZiE RIE RHE

1 100.00 52.01 9991 6.38 47.99 96.67
2 100.00 51.89 9991 6.44 48.11 96.66
3 100.00 5223 9991 6.28 47.71 96.71

F¥] O 100.00 52.04 9991  6.37 47.96 96.68

x10 RHEXFBEUFMAONNER
Chemical composition analysis results of leach-
ing residue

Tab. 10

sy Fe  Sc03  TiO; Na,0O MgO Ky,0 8i0, AlL,O; CaO

% 022 638x107° 2.16 3.66 0.67 2.14 28.76 11.68 15.22

MR~ 10011 55 60 PRI GIR RS
B — SR R 45 SR AR — B, LR R
96.78%, ¥ W 44 5 416,37 g/t, WIRHEHIR g R Ny
47.96% .12 i HF ) A1, 05 CaO% T2 H i AH L 452,
HA BRI LB W, T ST0, 1Y 25 B v R B A K
XRAEL R IR, S REE RS B Ak B
AL R 5 CU 56 AR N i S AR i AWM, ik
J&FHMEA TR, SRR R iR B AR B TR
R B 1) e B
23 iig

KA BT R e — Rk — R T2
A2 S AR e, AR TR R T73.99%, BT
5.22 g/t, 4 [AIISCR A 88.99% Y G 1 40 B 45 s F1 BT
IR RN 96.68% 1 BT B HR An, ST & Bk
T A mIT R . GUA R B AT BUrE s
B R b T I A 7 8 R AN AT AR I8 T % AR
L R B8 (SEM), i T-#4F (EPMA) . MLAH™
WA P B M R B B B SR R R
W AT AT, AR 0 AR AL R K e R
G 2R Ak, 45 RN 12~ 15 11~ 12075 .

ME 12~ 15F1 11~ 120 1. & 4R 2t &
TR Be T, BR IR (Fe,05) 5575 L) 4 i ik
(Fe) \HERRD" (Fes04) A 2 1B 2k P AH K /bt 19 S Ak
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W2k (FeO) . fik iRk (Fe,Si0, ), & 43 %1°29.59% .
26.64% . 14.78%.2.98%, MLAW 1 /3 ¥r . SEMJE 3 43
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Fig. 12 MLA minerals analysis results
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Fig. 13 SEM images analysis results(iron concentrate)
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and after leching

Fig. 14 SEM images analysis results of before leaching
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Tab. 11 Iron phase results of iron concentrate
D% TFe AR Tk ERERIATS TERR Bk
B % 73.99 29.59 26.64 14.78 2.98
x 12 BB EBETFRHMXRS DS
Tab. 12 Electronic probe micro area composition analysis results of Iron concentrate
JRIY %
fir & .
Fe Fe;04 FeO Sc,03 SiO, CaO MgO Al O3 Na,O K,O

D, 30.766 6 27.065 6 14.667 8 0.000 5 9.669 5 33321 0.2214 2.906 6 2.8954 0.712 5

D, 30.223 8 28.008 9 15.667 3 0.000 6 7.596 7 3.487 6 0.736 5 1.8865 3.763 3 0.526 7

Dy 30.886 7 29.259 4 13.553 9 0.000 4 7.586 4 4.6952 0.527 6 2.1233 3.8056 04211

Dy 31.8853 28.143 8 12.770 9 0.000 8 9.662 8 3.5033 0.687 6 2.0877 2.5571 0.598 6

Ds 32.096 8 30.204 5 14.098 7 0.000 5 6.448 7 4.609 9 0.464 8 1.886 5 2.660 9 0.376 6

D¢ 31.776 4 27.496 3 14.227 3 0.000 4 9.598 4 4.6322 0.775 2 2.2254 1.5718 0.403 3
T 31.272 6 28.363 1 14.164 3 0.000 5 8.427 1 4.043 3 0.568 9 2.186 0 2.8757 0.506 5

3 4 g

1) = &R IR % TFe25.68% . Sc,05
70.66 g/t, FLEL LRI X T4 a
KA AatE i a Sy, Kb s B
B EA R N 89.76 g/t HR Ay e s AT WA, 41
W1°h83.98.,78.26. 70.12 g/t, 4TI A3 Aii FLEE /315, $ B
Iy EER BUMERE R

2) R A AN M s B — 55 i 1 — AR R T 11
BRI A T 2 AL FIZ & BUR e, 8 IR 55
DLG Rk RERRH R R HT A, IR R Y
TRZERE, Ak BT B A A R A o B 25 SR R
TE B TR BT 950 °C L BT A HERT1A] 60 min , S4/LAN
HIE10% . FE R H 8 15% 2Rk EE—0.5~0.25 mm., 55
F 75 B H=0.12 T | 553 R 5 B 40 411 & °4<0.045 mm
1795% . £ IR FHiE30% . 12 i ESS °C 3= ] 120 min,
BHE L R =238 T LM, /48 T804
1 R73.99%, & 4505.22 g/t, B NI 2Rk 88.99% ) ks
5 HUIR H R 4 96.78%, ¥= il AT & 12 6.37 git,
BB BRI

3)E MR B R S REE R R H R Y
MLA# ¥ 53 #7 . SEMIE S 73 B . EPMA L IX W 73 53 At
SR NIR: RN ST SR E ITRE ReT , R R
B (Fe,03) 78 A LA 4 JE 8k (Fe) | Wik (Fe;04)
Sk BT R A S D Y AR TR (FeO ) | RERR Bk
(Fe,Si0y), F 715 029.59% . 26.64% ., 14.78% .
2.98% . 12 A J5 [ SEMIE S5 70 i 7« §5 Gk B i
12 T D RERE B B R R S P RLRLEE ; 12
TG BUEDSA T {2 - 35 H i p 3 BH B Y Sl £k
W, X R G REvE B 2 $h A2 S, BT4e K

IR R LIE AR 0T, BSURIE BN, B

HE— L BAE T 5 B AR U8 R 1 S A BN A e — 555 1

WE—Fh R IR 4r Bk BUIL A B, HLBR . BT B AL
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