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Table 1 Fundamental date of samples in pillar coal seam section of Liangshan Formation from Kaili
T (%) BB (6) B (0 AL (ug/g)
Eigms | BEH JE J¥ (cm)
FEfh g | BIZR R | R e M., A, Vo Su Su Spa v 1 E Sr Ba
BO1 f 2o g 4 1.04 | 37.43 | 24.71 | 16.57 | 0.50 16.1 | 68.15 | 26.98 | 4.88 78 69
B02 Ry 11 1.53 | 26.09 | 39.46 | 10.1 1.27 8.81 | 72.80 | 23.07 | 4.17 65 68
B03 P 6 1.79 | 20.91 | 39.15 | 5.91 1.27 4.62 | 74.19 | 20.36 | 5.44 36 36
Bo4 s 11 1.66 | 17.05 | 38.25 | 3.41 1. 36 2.03 | 74.79 | 20.78 | 4.41 25 32
B05 DI 13 2.24 17.26 | 35.99 4.99 1.23 3.76 77.26 | 18.03 4.71 26 30
B06 > 1 A5 17 1.76 | 30.34 | 37.10 | 4.03 0.89 3.14 | 79.34 | 16.91 | 3.77 31 39
BO7 5 IR M 12 1.25 | 43.83 | 32.42 | 3.79 0. 49 3.30 | 80.26 | 16.63 | 3.12 41 42
W Mg T ERIEK G s Aa— TRRIEIK P P23 Vg — LK BKIEFE Ry 723 VB s T A E 52 4l s Sw— T S 2 & i
Soa— T HEIEA WL 4 s Spa— T HEIEBRAL Y B & 4k
2 YEBERLAREEPHELITESE (ne/s)
Table 2 Contents (pg/g) of REE in coal sample of Liangshan Formation from Kaili
=3 La Ce Pr Nd Sm Eu Gd Th Dy Ho Er Tm Yhb Lu Y SREE
Bo1 123 490 | 64.5 | 304 | 81.2 | 13.5 | 60.4 | 8.36 | 37.5 | 6.06 | 15.6 | 2.05 | 12.5 | 1.87 | 138 1357
B02 68.1 | 275 | 39.7 | 189 | 49.8 | 9.06 | 42.9 | 7.54 | 40.7 | 7.12 | 18.5 | 2.50 | 14.7 | 2.14 | 162 929
B03 71.0 | 337 | 40.6 | 211 | 53.8 | 10.0 | 48.7 | 8.42 | 45.3 | 7.90 | 20.2 | 2.62 | 15.1 | 2.15 | 199 1073
Bo4 94.1 | 487. | 59.6 | 276 | 75.0 | 13.6 | 64.4 | 9.49 | 45.9 | 7.63 | 18.7 | 2.33 | 13.2 | 1.87 | 210 1380
B05 76.3 | 397 | 48.9 | 231 | 62.4 | 10.7 | 49.6 | 7.08 | 33.7 | 5.61 | 14.1 | 1.80 | 10.5 | 1.50 | 168 1119
B06 34.7 | 141 | 18.4 | 88.2 | 24.5 | 4.32 | 20.7 | 3.71 | 20.5 | 3.71 | 9.84 | 1.38 | 8.44 | 1.23 | 101 483
B07 40.5 | 113 | 12.4 | 54.7 | 15.5 | 2.77 | 13.9 | 2.80 | 17.1 | 3.39 | 9.85 | 1.53 | 10.2 | 1.54 | 89.1 388
AL (s 64.5 | 287 | 36.4 | 172 | 46.4 | 8.23 | 38.9 | 6.22 | 32.0 | 5.55 | 14.4 | 1.92 | 11.5 | 1.67 | 146 874
F3 HERLAKFTY X FETH SREE S (8 Do it —2KkE Bk Eu Z M8

EEHNEEELER (%)
Table 3 Contents (% ) of minerals in coal samples of

Liangshan Formation from Kaili by X-ray diffraction

B Bol | Bo2 | Bo3 | Bo4 | Bos5 | Bos | Bo7
FUEAT | 51.0 | 69.0 | 74.7 | 85.9 | 85.6 | 97.0 | 95.5
W | 4401 | 31.0 | 22.4 | 14.1 | 14.4 | 3.05 | 1.88

Hfbw | 4.93 | Wi | 2.95 | BRBE | MR | BRBE | 2.60

RO B R B (5 TR) A5 4F, 20075 Yi et al. ,2007),
B SO A5 (1999) Iy o [E] 32 18 7K 5% Wil 1Y) o o 0 o
SREE “F¥EAR T 3¢ F 8 o % T fili 47 25 5% 19 4K 6
M RO AE (20000 I\ HEP AR LT R B BE
VR 52 T 7K 5 e 5 32 198 ek 3553 R o 9058 52 o 14 48 fan i
Hohm. SRR R X R ILAK R LTRSS E
A HE B DTS S50 5 H N — P AR R
P AN TA]
22 HBIMERSENERIELS
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2W 1o &R (LREE) & & 78 IF T AR &% 3K /9 BO1 43 )2
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Table 4 Characteristic parameters of REE in coal samples form Liangshan Formation of Kaili

FE i LREE | #fh LREE
) 5Ce SEu | (La/Sm), | (La/Yb), |(Gd/Yb), 5Ce SEu |(La/Sm), | (La/Yb), | (Gd/Yb),
g JHREE| %% /HREE
Bo1 1. 29 0.59 0.95 6. 64 3.91 5.13 B05 1.52 0.59 0.77 4. 90 3.82 3.61
Bo2 1.24 0. 60 0. 86 3.13 2.37 2.64 B06 1.32 0.59 0. 89 2.78 1.99 2.22
Bo3 1.47 0. 60 0. 83 3.17 2.61 2.57 Bo7 1. 18 0.58 1. 64 2.70 1.11 1. 87
Bo4 1.52 0. 60 0.79 4. 81 3.95 3.45
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Fig. 1 Distribution of REE in pillar section of Liangshan Formation coal seam from Kail
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Fig. 2 Distribution patterns of REE in the

coal seam from Kail
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Table 5 Correlations of XREE to other parameters in coal samples of Liangshan Formation from Kaili

HAh 2% Ba Be Co Cs Cu Mn Mo Nb Ni P Pb Rb
MEFEE | 0.331 0.596 | 0.675 | 0.340 | 0.476 | 0.001 0.458 | 0.459 | —0.558 | 0.252 | 0.316 | 0.344
HAoh 25 Se Sn Sr Ta Th Ti Tl U A Ad SiO; Al Os
EBEX 4 —0.798 | —0.589 0.526 0.698 —0.524 0.681 0.112 —0.045 0.476 —0.555 | —0.605 | —0.586
HAh 25 Fe; Oy CaO MgO Su Sed Spa \Y% 1 E Sr/Ba | mUEA | EERY
IEEEY 0.570 0.930 —0.433 0. 442 0. 400 0.398 —0.771 0.701 0. 780 0.105 —0.661 0.688
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Enrichment of Rare Earth Elements in High Sulfur Coal of Liangshan Formation
from Kaili, Guizhou, China and Geological Origin

WU Yanyan, QIN Yong, YI Tongsheng
School o f Mineral Resources and Earth Science s China University of Mining & Technology s Xuzhou, Jiangsu, 221008

Abstract

Based on the experimental results by the inductively coupled plasma mass spectrometry (ICP-MS), X-
rays diffraction (XRD) and so on, the distribution, occurrence and geological controls of the rare earth
elements (REEs) in the high-sulfur coal seam of the Lower Permian Liangshan Formation from Kaili,
eastern Guizhou was investigated. The results showed that the REEs content in the Kaili coal seam is
evidently higher than the average contents of REEs in Chinese, America as well as the world's coals, and
the light REEs (LREEs) are comparatively rich, indicating that the source of those in the coal seam was
consistent. It was suggested that some of REEs in the coal seam might occur in pyrite, and the other with
primary enrichment might be hosted in inertinite and exinite. The peat bog with the weaker water
dynamics, subalkaline and reduction was in much favor of the REEs enrichment in the coal seam. The
effect of the sea water on the peat bog is one of the important causes in the occurrence of the sulfur- and

REEs-accumulated environment in the coal.

Key words: high sulfur coal; REEs; occurrence; geological control





