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Table 1 REE contents of samples from the A, B and C REE deposit in Sichuan Province

w/ %
ERLETRSS
La Ce Pr Nd Sm Eu Gd Th Dy Ho Er Tm Yb Lu Y Se

A -1jk () 17.49 25.06 1.47 5.04 0.34 0.079 0.22 <0.005 0.11 0.0082 0.037 0.0055 0.0005 0.0004 0.080 0.016

A -2jk(#) 14.64 20.79 1.35 4.12 0.27 0.054 0.17 <0.005 0.08 0.0065 0.026 0.0049 <0.00010.0004 0.057 0.013
B-H -1jka(f§) 16.80 24.76 1.39 4.69 0.25 0.064 0.18 <0.005 0.09 0.0075 0.029 0.0049 0.0002 0.0003 0.063 0.017
B-H -1jkb(#l) 4.35 6.22 0.47 1.20 0.07 0.018 0.05 <0.005 0.04 0.0019 0.009 0.0009 0.0002 0.0001 0.019 0.004
B-2Z -jka(#l) 3.51 5.79 0.48 1.30 0.11 0.026 0.07 <0.005 0.04 0.0020 0.011 0.0011 0.0004 0.0002 0.029 0.004
B-2 -jkb(¥5) 13.59 22.33 1.26 4.80 0.37 0.085 0.22 <0.005 0.12 0.0076 0.034 0.0047 0.0001 0.0003 0.080 0.015

C-jk(K) 18.81 28.70 1.44 5.99 0.34 0.081 0.23 <0.005 0.12 0.0085 0.036 0.0062 0.0001 0.0003 0.052 0.019

C - jk(Fe) 0.097 0.15 0.019 0.033 0.001 0.004 0.01 0.008 0.0l 0.0003 0.001 0.0004 0.0017 0.0019 0.001 <O0.004
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Fig.2 REE patterns of rare earth concentrate samples from REE deposits in Sichuan province
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Table 2 Trace element contents of samples from the A, B and C REE deposit in Sichuan Province
w/10°
SRS

Li Be Ti Mn Co Ni Cu Zn Ga Nb Mo Ag

A—1ik(F) 67 5.4 1228 11729 15.0 5.5 279 686 498 187 776 1

A -2ik(7%) 50 0.6 252 313 0.3 0.2 27 93 436 48 37288 17

B - H - 1jka(¥) 36 10.5 1455 342 33.5 20.2 101 943 188 18 127 3
B-H —1jkb(CHl) 74 5.1 2306 547 19.3 13.5 121 397 386 33 34 1
B-2 —jka(#l) 49 3.0 1966 277 7.6 5.8 33 176 441 116 79 2
B-2 -jkb(Ki) 14 3.3 685 166 3.6 7.6 35 125 160 41 430 2
C—jk(H) 26 0.2 788 151 9.2 5.0 36 83 409 20 719 27

C - jk(Fe) 2 0.7 1365 913 22.7 46.8 56 331 10 6 46 1
FEEh S Cd In Sn Sh Cs Ta \ Tl Pb Bi Th U
A -1k (#) 1.4 0.04 6.3 0.6 0.3 3.1 12.6 0.8 1444 176 1230 100

A -2k (7#) 0.4 0.06 3.1 0.5 0.1 0.8 14.7 0.1 8473 153 907 23
B-H —1jka(k§) 1.7 0.03 3.2 3.8 0.7 0.3 5.9 0.3 131 0.8 391 68
B - H —1jkb(CHl) 0.7 0.02 3.1 1.7 1.1 0.8 9.2 0.3 1625 0.3 1122 154
B-2 —jka(#l) 0.5 0.01 3.3 1.8 0.3 0.9 9.5 0.1 55 0.6 1062 78
B -2 -jkb(¥%) 0.4 0.01 3.0 2.7 0.2 0.3 3.6 0.1 208 1.1 371 28
C - k() 0.5 0.02 3.1 0.4 0.3 1.1 1.8 0.3 1411 98.1 3301 217

C - jk(Fe) 0.1 0.04 3.7 0.5 0.2 0.3 2.2 0.0 191 8.4 49 8
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Fig.3  Crust-normalized trace element diagrams of rare earth concentrate and tailings samples from REE deposit in Sichuan Province

(Crust data from the literature [ 15])
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Geochemistry of Rare Earth and Trace Elements in Rare Earth
Concentrate from Sichuan Province and the Significance of
the Exploitation and Utilization

ZHAO Zhi' | FU Xiao-fang”, REN Xi-jie' , FANG Yi-ping*, HOU Li-wei’
WANG Deng-hong' , LIU Li-jun’
(1. Key Laboratory of Metallogeny and Mineral Assessment, Ministry of Land and Resources,
Institute of Mineral Resources, Chinese Academy of Geological Sciences, Beijing 100037, China;
2. Sichuan Geological Survey, Chengdu 610081, China; 3. Panxi Geological Team, Xichang 615000, China;
4. Development and Research Center, Geological Survey of China, Beijing 100037, China;
5. College of Earth Sciences, Chengdu University of Technology, Chengdu 610059, China)

Abstract: Sichuan Province is one of the most important provinces in China for light rare earth element (LREE)
resources, where has been produced a large amount of rare earth concentrate in the past 20 years. Rare earth
elements ZREEs) and other useful elements in rare earth concentrates are very important for resource evaluation
and enterprise survival. In this paper, geochemistry of rare earth elements (REEs) and trace elements in samples
from the A, B and C REE deposits has been studied. The results show that the content of REEs and trace elements
in rare earth concentrate samples are changed in different deposit, enterprise and different mineral dressing
process. The lowest level of SREEs is from A (SREEs =41.96% ), the highest level is from C ( SREEs =
55.83% ). SREEs of magnetic concentrate ( XREEs =49.96% ) is higher than flotation concentrate (ZREEs =
41.57% ), and SZREEs from Jia Company ( ZREEs =48.35% ) is higher than from Yi Company (ZREEs =
42.92% ). The REE distribution patterns of concentrate sample are inherited from rare earth ores while Th and Yh
are depleted, indicating that the mineral dressing process may lead to loss of these elements. REEs are enriched in
concentrate sample, and Mo, Bi, Pb, Ga, Th, U, W are also enriched. Especially, Mo and Ga are in cut-off
grade. These results indicate that it is necessary to increase REE grade of rare earth concentrate, and to take
appropriate measures to reclaim higher concentration elements.

Key words: rare earth concentrate in Sichuan Province; rare earth elements; trace elements; rational use of

resources
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