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Fig. 1  Geological and structural map of the main and east orebodies in the Bayan Obo deposit ( Modified after Reference [27])
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Table 1  Average content of Sc,0; in different minerals
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g4 So0, Y0, T, R0 SREE F S0 S0, ALO, €0 P05 KO0 B0 M0 T, N0 M0 M0 U0, PO Ta05
Se,05 1

Y,05 0.85 1

Tho, 0720 093 1

FeO  -0.095 -0.406 -0.44 1

YREE  -0.5%6 -0.519 -0.%47 -0.54 1

F 0.748 095 097 -0.4% -0519 1

S0 0.3 0.8 0.81 -0.715 -0.168 0.8% I

Si0,  -0.05 -0.33 -0.377  0.90 -0.47%4 -0410 -0.631 1

ALO;  -0.612 -0.605 -0.5% -0.441 0.9 -0.56 -0.307 -0.419 1

(a0 0.3 0.9%0 0.9 -0.45 -0519 1 0.87 -0.411 -0.5%6 1

P05 -0.606 -0.58 -0.50 -0.497 0.97 -0.53 -0.1%8 -0457 0.%47 -0.53 1
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Ba0 0.0 0508 0.6 -0.318 -0.34 0.647 0.639 -03001 -0.350 0.668 -0.32 -0.356 1

M0 -0.62 -0.556 -0.576 -0.495 0.99 -0.549 -0.208 -0457 092 -0.58 097 097 -033 1

Ti0, 0869 092 099 -0412 -0.527 095 0.80 -0.368 -0.51 0.98 -0.55 -0.569 0402 -0.5%8 1

Na,0 0711 0.9 0.99 -0.457 -0.516 0.9 089 -0412 -0.53 099 -0.50 -0.556 0.691 -0.36 0.%0 1
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U0, 010 050 074 -055 -0.172 069 0.62 -0.505 -0.116 0.708 -0.13 -0.259 0909 -0.18 0.4 076 -048 0720 1
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cl 0.8 -0.08 -0.00 0509 -0500 0.04 -0.238 0.176 -0.44 -0.005 -0.48 -0.450 -0.28 -0.485 0.087 -0.08 0.251 -0.012 -0.310 -0.343 0.804 1
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Application of Electron Probe Microanalyzer in Exploring the Occurrence
Characteristics of Scandium in Different Minerals of the Bayan Obo

Deposit

YANG Bo, YANG Li, MENG Wenxiang
(Mining and Metallurgy Research Institute, Baotou Iron and Steel ( Group) Co. , Baotou 014030, China)

HIGHLIGHTS

(1) The content of scandium in 34 minerals of the Bayan Obo deposit was systematically determined by electron
probe microanalyzer.

(2) The main scandium — bearing minerals of the Bayan Obo Deposit are samarskite, columbite, manganocolumbite ,
dark purple fluorite, thorianite and Y —rich aeschynite.

(3) The scandium and niobium resources inthe Bayan Obo deposit can be utilized simultaneously.
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ABSTRACT

BACKGROUND: With the increasing demand for scandium resources, countries around the world have carried
out scandium metallogenic mechanism research and prospecting in recent years. One of the key research contents is
to clarify the occurrence characteristics of scandium. According to previous studies, scandium mainly exists in the
form of isomorphism and ion adsorption in various scandium deposits. At present, more than 800 kinds of scandium
— bearing minerals have been found. The scandium resource of the Bayan Obo deposit is large, which has the
characteristics of dispersed distribution and low content. Scandium enters other minerals in the form of isomorphism
and no independent scandium mineral is found. Due to the limitation of testing technology and sampling, there is no
accurate quantitative research to systematically explore the occurrence characteristics of scandium in different
minerals in the Bayan Obo deposit. Therefore, the identification of the main scandium — bearing minerals is
insufficient, which is not conducive to further exploration of the enrichment mechanism of scandium and the
utilization of scandium resources in the deposit.

OBJECTIVES: To understand the occurrence of Sc in different minerals of the Bayan Obo deposit.

METHODS; 34 kinds of minerals in the Bayan Obo deposit were systematically determined by electron probe
microanalyzer (EPMA) technology.
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RESULTS: The test results showed that the average scandium content (Sc, O;) in 6 minerals was more than
0.100% . They were samarskite (with average Sc,0; content of 2.485% ) , columbite (1.263% ) , manganocolumbite
(0.251% ) , dark purple fluorite (0.181% ), thorianite (0.145% ) and Y —rich aeschynite (0. 124% ) from high to
low. Samarskite had the highest scandium content (3.093% ). The content of scandium in 16 minerals ranged from
0.004% to 0. 067% , which were fergusonite ( with average Sc, O, content of 0.067% ), alkaline amphibole
(0.062% ) , ferrothorite (0.060% ), pyrochlore (0.049% ), fersmite (0.031% ), bastnaesite (0.028% ), apatite
(0.028% ), britholite (0. 025% ), monazite (0. 023% ), aegirine (0. 02% ), biotite (0. 019% ), humite
(0.011% ) , fergusonite — (Ce) (0.008% ), feldspar (0. 007% ), magnetite (0.005% ), albite (0. 004% ).
Scandium was not detected in the other 12 minerals.

CONCLUSIONS ; Samarskite has the highest scandium content in the deposit, and the 6 main scandium — bearing
minerals are samarskite, columbite, manganocolumbite, dark purple fluorite, thorianite and Y — rich aeschynite.
Among the 34 minerals, the content of scandium in 22 minerals is higher than the detection limit of EPMA, and
scandium is distributed in a dilute manner. The occurrence of scandium is related to titanium, yttrium and thorium,
and the correlation coefficients are 0. 869, 0. 835 and 0. 720, respectively. Scandium is closely related to niobium
minerals such as columbite, manganocolumbite, fersmite and Y — rich aeschynite. It can be considered to

comprehensively utilize scandium and niobium resources at the same time.

KEY WORDS: electron probe microanalyzer; Bayan Obo; scandium; occurrence characteristics; comprehensive

utilization
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