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Separating scandium of complex scandium concentrate by alkali fusion
roasting-hydrolysis-hydrochloric acid leaching process
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Abstract: Scandium content of scandium concentrate in Western Sichuan is 189,80 g/t, and the main
scandium-containing minerals are chlorite, montmorillonite, talc and amphibole. The contents of iron,
calcium, magnesium are high, and the separation of scandium is difficult. Alkali fusion, hydrolysis, and
hydrochloric acid leaching process are applied to the separation of scandium from scandium bearing
concentrates in Western Sichuan. The results show that under technological conditions as roasting
temperature is 650 “C, roasting time 15 min, dosage of sodium bicarbonate 100% . dosage of hydrochloric

acid 15% , leaching time 75 min, leaching temperature 45 °C, and the liquid solid ratio 1.5 ¢ 1, leaching
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rate of 99.56% is obtained. The chemical composition, morphology and energy spectrum analysis of
leaching residue show that the main components of leaching residue are silicon, aluminum and magnesium,
and scandium content is as low as 4.32 g/t. There is no obvious peak of Sc spectrum in SEM analysis of
leaching residue. which indicats that most of scandium is dissolved into liquid phase, thus proving
theoretically the effectiveness of alkali fusion-hydrolysis-hydrochloric acid leaching process.

Keywords: scandium concentrate; alkali fusion roasting; hydrolysis; hydrochloric acid leaching
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Table 1 Main chemical composition analysis results of scandium concentrate/ %

B w(Ca0) w(MgO) w(TFe) w(SiO)w (AL O;) w(S) w(P)  Sc;03/(get ") w(TiO) w(K,O) w(Na, O)
R 4.22 8.09 13.12 21.08 11.67 0.008 0.11 189.80 4.16 1.45 1.28

R2 GRTTYURS BRHBREMSE/%

Table 2 Composition, dissemination size and content of scandium concentrate /%

, . AR/ mm L
e 3 a7 537 o P iy TE/%

-~ B FeS, 0.002 1 0.03~0.2 0.2
B FeCuS, 0.001 1 0.01~0.15 {1

- J5 R A CaCO, 0.01 1 0.05~0.35 2
et Haf MgCa(COs), 0.005 1 0.05~0.3 I
VaE 2 SiO, 0.01 1 0.05~0.2 6

W w Fe, O, 0.002 0.8 0.01~0.5 1

Ay IR Fe, O, 0.001 1 0.01~0.3 u
R FeTiO; 0.02 0.5  0.05~0.25 1

el ZrSiO, 0.03 4 0.003~0.07 B
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gk2
W/ mm
e a7 53 TE/N
/N 5N T
fINA Ca, (Mg.Fe) , Al(Si; Al Oy)(OH) 0.05 1 0.1~1.5 21
KA (NaCa) AICAISD Si, Oy 0.05 0.8 0.1~0.5 3
BEREA CaMg; (Si0;), 0.05 1.5 0.1~0.3 10
#EINA CaMg; (SiO;), 0.05 0.3 0.1~1 7
E e Huthk K{AL [AISi; O, J(OH), } 0.001 0.4  0.005~0.1 5
s A Y:[Z, 0, J(OH), « Y;(OH), 0.001 0.06  0.005~0.05 6
A (Na,Ca) s (Al, Mg),[Si, O, ] (OH),.nH, O 0.001 0.06  0.005~0.05 7
iEga) H, Mg; (SiO3), 0.001 0.08  0.005~0.05 9
el H, Mg, Si, O, 0.01 0.2 0.03~0.2 2
WML WK A Ca; (PO,); (F,Cl,OH) 0.05 0.6 0.1~0.3 0.6
it 99.8
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Fig.1 Alkali fusion roasting-hydrolysis-leaching flowsheet of separating scandium
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Table 3 Effect results of kinds of alkali fused agent

B G 7 RESSER/ (gt B/ %
R R B4 32.89 86.55
TRTR S 4h 18.56 90.84
A Ath 28.74 89.87
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Fig.5 Effect results of dosage of hydrochloric acid Fig.6 Effect results of leaching time
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Table 4 Repeated test results of comprehensive flowsheet conditions

EIN-R/ € BibEhgmEe/ (gt BURY IR 1/ %
1 4.25 99.63
2 5.22 99.12
3 4.18 99.66
4 4.05 99.82
- 4.43 99.56

MR 4 PR AT BURIR R O 99.56 0 BRI TR BUA & OO 4.43 %0, F A I 25 R AR
. XCRWITEGUE G R 5K - R BRI ) T 20 AL BN VG 52 A kG 07 43 25 LU 6 L, BB A6 0 2 42 v 0 1Y 0 1 4K
BB — D PR gy B prde it T A R,
2.4 itig

A ORI S SR B K R R R AR N B A B 1 R i e, RS T B SRS LA
. BHUm oy s e brds b AR . S ilE — 20 A0 IR 2 5 & e R AR 2% 40 B L R B R A L R O A A3 BT
Xof 5 R AT 43 B A U LA 46 ik 3 2 AR ) R R L 25 3R 5 RNE 9 TR

x5 BRUBIEUFRIPTER/%

Table 5 Main chemical composition analysis results of leaching residue/ %

M5y w(Ca0) w(MgO) w(TFe) w(Si0,) w(ALO;) w(S) w(P) Sc,0:/(get ) w(TiO;) w(K,0) w(Na,O)

R 3.06 14.87 6.87 33.65 22.87 0.002  0.005 4.32 3.56 0.63 0.22
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Fig.9 SEM images and scanning electron microscope analysis spectral line of hydrochloric acid leaching residue
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