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Fig.1 Tailing dams of the A and B REE deposits in Sichuan Province
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Table 1 REE contents of tailings from the A, B, C and D REE deposits in Sichuan Province

w/10 7
B
La Ce Pr Nd Sm Eu Gd Th Dy Ho Er Tm Yb Lu Y
A4 -1s 5219 6625 569 1562 147 32.5 62.24 8.01 33.1 5.41 17.8 1.86 12.2 1.83 162
A4 -2s 4995 5784 456 1265 108 25.4 42.36 5.73 22.4 3.47 11.3 1.16 7.49 1.04 110
A3 -1s 6382 8000 661 1728 134 23.8 27.44 5.60 22.2 3.46 12.6 1.17  7.64 1.08 113
D -1sl 3758 4824 396 1119 103 18.5 42.51 5.76 24.3 3.92 12.5 1.33  8.64 1.23 143
B-H -1s 2106 3175 259 796 87.4 23.8 45.79 5.19 22.3 3.33 9.85 0.8 514 0.62 90.0
B-2 -1s 5420 8655 838 2553 261 58.4 87.83 11.0 38.3 4.99 14.5 1.06 5.58 0.68 140
C-1s 5440 7368 627 1633 115 21.0 11.47 3.45 10.6 1.48 6.94 0.48 3.46 0.62 38.6
JLRIE KA 102 138 15 45 7 1.6 4.35 0.58 2.4 0.49 1.24  0.17 1.02  0.15 16.6
WAL IE K S 808 1090 117 323 32 6.1 16.34 1.89 6.2 1.50 2.71 0.40 1.88 0.25 33.3
WAL bR A 854 1517 158 490 57 1.1 27.82 3.11 9.6 2.04 3.39 0.54 2.45 0.34 32.5
FERE A 3236 6002 588 1908 215 35.9 87.10 10.58 26.0 5.34 10.32 1.65 8.36 1.16 110.3
IR A 729 1288 147 504 67 16.0 41.94 5.22 21.8 4.17 9.33 1.23  6.40 0.83 92.2
A4 BE 160 8876 13927 1333 4594 377 70.1 199.07 36.80 64.6 15.41 18.52 12.36 15.50 2.17 219.3
e SEHIE RS S E K I 8 5 2 SR PSRRI 4 44 8 T4 P e R S {8, IR AR SR IL SRS -7 ]
FELE BT 160 48R IX 160 LEIFA SRR 5 10 F- 08, 45 0115 +A Tl b2 01| 109 Hi e BAA 4 9 ekt
#2 DIAB.CHID MLy RibhiEcf& &
Table 2 Trace element contents of tailings from the A, B, C and D REE deposits in Sichuan Province
w/10 ¢
FE i i 7 H
Li Be Ti Cr Mn Co Ni Cu Zn Ga Ge
A4 -1s A 100. 2 8.7 1362 27.1 3751 6.7 11.1 155.5 425 105.3 3.8
A4 -2s A 2.8 0.6 137 10.4 785 0.7 2.2 40.2 48.5 87.8 2.9
A3 -1s A 111.0 5.7 2217 25.6 1340 5.2 10.3 61.6 267 133.8 4.6
D - 1sl D 153.1 8.1 2124 34.6 684 8.5 7.3 21.9 217 106.5 5.3
B-H -1s B 22.1 7.3 891 15.3 991 5.5 10.9 42.2 188 46.4 1.7
B-2 -1s B 108.3 15.4 1181 17.5 955 9.1 11.7 41.2 326 121.5 2.6
C-1s C 1.9 0.4 417 9.0 132 89.1 16.8 55.8 41.6 110.9 3.6
S g e Sr Rb Hf Zr Nb Mo Ag Cd In Sn Sh Ba
Ad—1s 1012 154.4 6.9 167.1 138.4 177.1 1.0 1.9 0.0 4.7 <0.1 14510
A4 -2s 830 5.0 11.2 316.8 124. 1 22750 9.6 3.0 0.1 0.8 <0.1 3626
A3 -1s 2371 150.8 12.4 382.9 103.6 368 0.7 2.0 0.0 5.8 0.2 18030
D -1sl 90.1 244.3 7.6 195.2 26.9 43.0 0.4 0.4 0.1 5.3 <0.1 1185
B-H -1s 107400 58.6 2.3 61.8 32.0 114 1.5 1.4 0.0 0.7 0.2 3290
B-4 -1s 106200 65.8 1.6 40.8 12.4 51.7 1.0 0.6 0.0 0.8 0.3 1513
C-1s 27000 10.1 40.7 1587 7.8 5232 94.6 12.7 0.0 0.5 <0.1 255
FEfhgns Cs Ta W Tl Pb Bi Th U Te As Rb Se
Ad -1s 1.7 2.1 5.1 0.8 6702 136.1 67.0 90.4 0.9 9.8 154.4 4.7
A4 -2s 0.1 0.9 10.2 0.1 52710 297.0 134.8 101.6 3.9 12.0 5.0 0.8
A3 -1s 2.0 2.9 5.2 0.6 2468 23.8 151.7 49.7 0.4 18.4 150.8 5.5
D -1sl 6.4 2.3 2.8 0.9 483 12.3 57.6 25.7 0.3 11.4 244.3 8.4
B-H -1s 1.7 0.3 6.8 0.4 1949 1.1 12.3 23.7 0.7 6.9 58.6 4.8
B-2 -1s 3.0 0.2 7.8 0.5 1314 0.3 7.3 29.8 0.5 12.1 65.8 8.0
C-1s 0.1 0.2 9.4 0.9 26820 580.9 473.2 69.7 13.3 14.5 10.1 1.9
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Fig.2  Chondrite-normalized REE patterns of tailings from the

main REE deposits in Sichuan Province
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Fig.5 Crust-normalized trace element diagram of tailings from REE deposits in Sichuan Province
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Geochemistry of Rare Earth and Trace Elements in Rare Earth Tailings
from Sichuan Province and the Significance of the Exploitation and
Utilization

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

Abstract; Sichuan Province is one of the most important provinces in China for light rare earth element ( LREE)
resources, where they have been mined for more than 20 years. There is now a large volume of tailings present in
the mines still containing an abundance of rare earth resources. It would be beneficial to the mine owners to recover
the REEs in the tailings so an estimate of the amount would be extremely beneficial. Preliminary research has
already been undertaken on the geochemisiry of trace and rare earth elements in tailing samples from the A, B, C
and D REE deposits. The results show that the REE distribution patterns of tailing samples are inherited from rare
earth ores in REE deposits. The contents of rare earth oxides (REO) in samples are higher than the current cut-off
erade (0.5% —1.0% ), and the old tailings are higher than the new. In addition to the enrichment of REEs,
samples of B (Sr 10% ) and C (Sr2.7% ) are also rich in Sr while A samples are rich in Ba (1.8% ). Mo, Bi,
Pb and Ag are enriched in different degrees in all samples and in particular, the Mo content reached its cut-off
grade, at 2. 275% in the tailings of magnetic separation. It is evident from these results that it is necessary to
protect tailings in rare earth mines in Sichuan Province, and to take appropriate measures to reclaim higher
concentration elements.

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