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REE geochemistry of clay in coal measures of Shanxi Formation in
the north of North China

WANG Shuili, LIANG Shaoxian
(Institute of Geology and Environment, Xi‘an University of Science and Technology, Xian 710054, China)

Abstract: The contents of REE in 11 samples of the clay rocks from the coal measures of the Shanxi Formation of
Permian of several regions of the north of North China are detected by ICP-AES and INAA. The results show that
the REE contents of the samples changes very greatly, the > REE from 49.43 mg/kg to 478.66 mg/kg, 165.04 mg/kg
in average, slightly lower than that of NASC, and the ratios ) LREE/Y HREE is 3.44~21.23, 9.74 in average, close
to 7.68 of NASC. Most samples have moderate to severe losses in Eu and weak to moderate negative anomalies in
Ce. The samples, on the REE, are not of the typical characteristics of sedimentogenic mudstone, and, combining
with the results of the rock and mineral analyses and the early study, the clay rocks may be composed of in-situ al-
terated neutral, basic or acidic(alkaline) volcanic debris and to varying degrees mixed with terrigenous sediments.
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Table 1 Mineralogical and lithological characteristics of samples

WB/%

I/S *

Lw3 >80 15 5
Lw56 >80 5~7 5 5 <1
C2-5 >95 1 3 <1
S1-4-1 >95 3 1-2
S1-4-2 >80 17
Ya3-3 73 13 4 10
1223-3 46.9 50.1 3
42-41-2 35 65
42-56-4 5 95
wC2 12 80

WC3-1 10 82
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Table 2 REE data of samples

REE wg /10 ¢ YREE YLR

La  Ce Pc Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu /mgkg' 2XHR

Lw3 42 80 57 211 324 0509 211 0331 1.9 0396 1.06 0.162 1.05 0.177 159.74 2123
Lw56 869 199 247 921 1.68 061 199 0321 1.84 0404 1.08 0.156 0945 0.136 4943  6.19
C2-5 114 196 227 85 145 029 1.64 0287 165 0366 098 0.15 0937 0.146 49.67 7.06

S1-4-1 219 463 6.24 231 582 0889 511 0.819 466 0903 24 0.322 191 0.293 120.67 6.35
S1-4-2 241 532 739 273 583 1.05 396 0.62 353 0659 176 0226 131 0.183 131.12 9.71
Ya3-3 922 187 238 889 1.84 0334 268 0.52 297 0.802 2.14 0341 221 0.37 53.4 3.44

1223-3 82.7 192 269 992 205 1.14 18 2.71 153 3.17 8.4 1.15 6.65 0.836 478.66 7.51
42-41-2 70 145 27.16 100 15 2.0 9.8 1.74 11 2.31 6.0 082 44 0.69 39592 9.77
42-56-4 24 48 6.9 31 2.7 1.3 2 032 2 0.37 0.8 0.15 096 0.15 120.65 16.87
wC2 25 51 103 38 6.6 3.2 5.0 0.73 3.8 0.77 1.9 027 1.5 024 14831 9.44

WC3-1 22 37 6.76 25 5.4 1.5 3.2 0.47 2.5 0.59 1.7 024 13 021 107.87 9.57
6.7 127 1.1 4.0 0.9 0.3 0.9 02 1.1 0.2 0.5 0.07 0.5 0.06 29.23 7.41

158 319 438 19.7 4.2 1.4 5.2 0.8 4.7 1.0 2.9 0.5 27 04 96 4.37
19 37 11 24 52 1.4 3.0 045 2.5 0.55 1.5 0.21 1.2 019 107.2 10.37
60 100 12 46 9 1.5 9 1.3 6.7 1.47 4 0.63 4 0.63  256.23 8.43

97 180 285 1.65 9.88 0.35 523 084 5.1 1.14  3.11 046 254 030 399.55 20.67
NASC 32 73 7.9 33 5.7 1.24 5.2 0.85 5.8 1.04 34 0.50 3.1 0.48 173.21 7.68
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Fig. 1 Chondrite-normalized REE patterns Fig. 2 NASC-normalized REE patterns
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Table 3 Chondrite-normalized REE parameters
Lw3 Lw56 C2-5 S1-4-1 S1-4-2 Ya3-3 1223-3 42-41-2 42-56-4 wC2 WC3-1
(La/Yb)x 23.24 5.34 7.07 6.66 10.69 2.42 7.22 9.24 14.53 9.68 9.83
(La/Sm)y 7.9 3.15 4.79 2.29 2.52 3.05 2.46 2.84 5.42 2.31 2.48
(Gd/Yb)x 1.42 1.49 1.24 1.89 2.14 0.86 1.91 1.57 1.47 2.36 1.74
56Ce 1.21 1.01 0.90 0.93 0.93 0.93 0.95 0.78 0.87 0.74 0.71
SEu 0.60 1.03 0.59 0.50 0.67 0.46 0.18 0.51 1.73 1.72 1.11
x4 deETIEREL REE B
Table 4 NASC-normalized REE parameters
Lw3 Lw56 C2-5 S1-4-1 S1-4-2 Ya3-3 1223-3 42-41-2 42-56-4 wC2 WC3-1
(La/Yb)n 3.88 0.89 1.18 1.11 1.78 0.40 1.20 1.54 2.42 1.61 1.64
(La/Sm)y 2.31 0.92 1.4 0.67 0.74 0.89 0.72 0.83 1.58 0.67 0.73
(Gd/Yb)y 1.2 1.26 1.04 1.59 1.80 0.72 1.61 1.33 1.24 1.99 1.47
5Ce 1.13 0.94 0.84 0.86 0.87 0.87 0.89 0.72 0.81 0.69 0.66
6Eu 0.85 1.46 0.84 0.72 0.96 0.66 0.26 0.72 2.46 2.45 1.58
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Fig. 3 REE patterns normalized by peridotite, basalt, andesitic tuff, granite, subalkaline thyolite and NASC respectively
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