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Table 1 Chemical analysis results of raw ore

K,O TFe TiO, MgO ALO, Ca0 ALO, Na,O MnO Sio, P

0.14 10.21 4.54 6.10 11.40 12.55 11.41 2.55 0.17 43.73 0.11

V,0; S Sc,05° Sr' cr' Y Ge' Ga' Ce' Co’

0.07 0.04 55.50 323 50.9 28.3 19.7 17.1 17 14 60.0
*FLAT K g/to
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Table 2 Mineral composition and content of raw ore
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A 2.34
LRI , .
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Fig.1 Dissemination characteristics of ilmenite
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Table 3  Electron probe analysis results on the [lmenite

/'g—ijljj FeO Tioz S0203 Sloz MnO

1 47.775 49.781 0.000 0.029 0.900

2 48.784 50.037 0.008 0.077 0.702

3 47.701 50.325 0.017 0.115 0.792

4 47.554 50.262 0.003 0.018 0.739

S 47.954 50.101 0.007 0.06 0.783
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S5 A BRI a0 FE AT A A e o WEERT AR A 1A
BIAR IS A AN A) 5 BRI WL A0 1 R RA™ or J5E
FL, WIE 0.45 mm;  JHS7 R A £E BiCR R T (0 R k™
WA, 7630 um 24 . B A RG22 e
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Table 4 Electron probe analysis results on the magnetite

Fes FeO TiO,  Cr,0;  V,0;  Sc,04
92.764 0.218 0.437 1.942 0.000
92.954 0.221 0.065 1.122 0.009
92.697 0.184 0.108 2.841 0.000
92.199 0.184 0.883 1.541 0.014
91.669 0.402 1.066 1.873 0.008
Iy 92.456 0.242 0.512 1.864 0.006
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Table 5 Electron probe analysis results on the hornblende

i Ca0 FeO Na,0 K,0 TiO, S¢,04 MgO Sio, ALO,

1 19.231 12.686 0.462 / 2.961 / 12.438 50.691 2.726

2 20.894 12.348 0.362 0.010 2297 0.053 11.837 51.663 1277

3 19.325 12.973 0.485 0.019 1.173 0.006 12.674 50.448 3.280

T 19.817 12.669 0.436 0.010 2.144 0.020 12316 50.934 2.428
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Table 6 Electron probe analysis results on the pyroxene

5 Na,O K,0 TiO, Sc,0;4 MgO CaO FeO Sio, AL O,
1 1.892 0.523 3.64 0.003 11.23 10.725 15.656 41.285 13.369
2.04 0.466 2.125 11.657 11.129 13.957 42.482 14.687

3 2.368 0.728 3.007 0.011 10.062 10.849 16.874 42.483 12.958
FI 2.100 0.572 2.924 0.005 10.983 10.901 15.496 42.083 13.671
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Table 7 Electron probe analysis results on the Plagioclase

F5 FeO TiO, Sc,0;4 MgO CaO Sio, Na,O K,0 Al O,
1.230 0.047 - 0.228 8.890 51.906 5.409 0.163 31.471

2 0.174 0.006 - 0.005 10.134 54.200 5.385 0.051 31.833
T 0.702 0.0265 0.1165 9.512 53.053 5.397 0.107 31.652
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Table 8 Chemical analysis of key elements of pure minerals

Wik 6.80%, MNARKE P&EN 47.39% , 4K
B St 50g/t, S IN A R CORERR Sh b
BT 136 g/t, LTS AT AR TR BT 4 AT RN
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Table 9 Calculation results of scandium
equilibrium in raw ore

p = TiO, TFe Sc,0,*
AL 3.80 65.20 1.39
RN 47.89 36.73 50.00
MINARREED ) 2.69 11.38 136.00
KA AT 0.09 1.27 0.00
* BT Ky g/to
S BB PN ARA
51 i)

W FIR ARG TAE, RIS ),
WA B ) 3 R E BB AN R IR
B RATDGS S TN A0 2074 US BRERAT 24 0T Jie
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w BB SRR R BB AP AL 0
52 HHISTH

LRGN GRY , AT EESHY N

A~ EL 3 4
AR 2.81 1.39 0.04 0.06
R 6.80 50.00 3.40 5.01
TR 47.39 136.00 64.45 94.93
kA 42.19 - 0.00 0.00
Al 0.81 - 0.00 0.00
&t 100.00 67.89 100.00
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Occurrence of Scandium in a [lmenite Ore in Northwest China

Liu Feiyan', Xie Zhiyuan®, Li Chengxiu', Zhou jiayun'
(1.Institute of Multipurpose Utilization of Mineral Resources, CAGS, Chengdu, Sichuan, China; 2.Sichuan
Geological and Mineral Resources Group Co., Ltd, Chengdu, Sichuan, China)

Abstract: This is an essay in the field of process mineralogy. In order to find out the properties of low-grade
titanium ore with scandium, chemical analysis, electron microscope, X-ray diffraction, automatic mineral
analyzer and optical microscope are used to analyze the material composition and mineral embedding
characteristics of the ore. From the perspective of process mineralogy, the occurrence state of titanium, iron,
and scandium has been studied in detail. The results show that the scandium in the ore mainly occurs in
calcium-magnesium silicate, with a distribution rate of 94.93%. An excellent scandium recovery index can
be obtained by beneficiating and smelting this silicate mineral. The research results have important guiding
significance for the selection and smelting of scandium associated with titanium ore and the next
development and utilization of the deposit. It also has important implications for the study of the occurrence
of scandium in similar scandium-bearing titanium deposits.

Keywords: Process mineralogy; Northwest China; I[Imenite; Magnetite; Scandium; Calcium magnesium
silicate minerals; Occurrence state
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