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Geochemistry of trace elements and rare earth elements of coal
in Chenjiashan coal mine

YANG Lei', LIU Chi-yang', LI Hong-ying’

(1. State Key Laboratory of Continental Dynamics, Department of Geology, Northwest University, Xi’an 710069,
China; 2. Institute of Mineral Resources, Chinese Academy of Geological Sciences, Beijing 100037, China)
Abstract: The trace elements and rare earth elements of No. 4 coal seam of mid-lower Jurassic Yanan Formation in
Chenjiashan coal mine are analyzed in this paper. It is found out that the concentrations of W, Mo, Bi, Sn, Ba, Sr and Li
are higher. It is indicated that the source rocks of Jurassic coal measures in Chenjiashan coalfield are acid rocks such as
granite and gneissic granite. The mean value of rare earth element (REE) in No.4 coal seam is as much as 98.2x10°°. The
chondrite-normalized distribution patterns of REE in No. 4 coal are very similar and they are smooth curves like “V”,

and the negative abnormal of Eu is apparent which indicates that the REE is closely related to terrigenous clastic rocks
and during the deposition of No. 4 coal seam the terrigenous material derived from relatively acid rocks deposited in a

stable condition.
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Table 1 Content of trace elements of coals in Chenjiashan coal mine
4-1a 4-1b 4-1c 4-1d 4-2a 4-2b 4-2d 4-27 )
Li 6.11 4.36 74.7 1.96 5.01 31.4 68 4.48 26
Be 2.07 0.41 3.83 0.5 0.32 31.4 8.43 0.16 1.8
Na% 0.26 0.17 0.33 0.05 0.09 0.06 0.31 0.11 22 500
p 27.6 12 283 13.7 30.1 110 204 36 690
K% 0.09 0.25 2.4 <0.01 <0.01 0.05 1.04 <0.01 16 600
Ca% 0.08 0.02 0.06 0.03 1.5 0.76 0.09 3.46 74 500
Sc 9.16 2.67 12.7 0.7 1.6 0.31 21.3 1 10
Ti% 0.06 0.05 0.51 <0.01 0.08 0.6 0.38 0.03 2 650
\% 223 12.8 138 140 8.66 13.6 146 4.9 54
Cr 68.5 12.2 108 25.7 10 2.89 67.7 6.62 52
Mn 23.7 114 165 209 51.1 177 31.3 117 260
Fe% 3.88 39.4 3.24 23.2 0.13 0.58 0.78 0.06 33100
Co 5.02 10.2 32.9 14.5 1.48 17.7 3.45 6.7 33
Ni 21.1 31.5 71 56.5 2.16 0.68 13.6 7.81 25
Cu 20.9 73.3 92.3 22.7 9.67 32.7 164 5.6 28
Zn 449 1511 495 110 8.75 12.6 35.4 8.88 45
Ga 29.7 7.68 30.8 2.28 1.89 1.29 21.9 1.24 13
RDb 6.17 18.8 64.2 0.89 0.82 2.15 88.5 0.91 95
Sr 232 287 112 67.2 360 131 125 221 330
Y 18.7 10.4 15 4.03 3.25 9.08 51.1 2 20
Zr 64.2 13.6 139 28.2 17.8 78.8 68.9 5.82 130
Nb 7.38 1.29 16.5 6.99 1.93 16.8 12.9 0.88 9.9
Mo 8.39 10.4 5.08 10.4 0.22 0.27 2.1 0.07 0.56
Ag 0.73 1.26 0.88 1.58 0.57 0.83 0.74 0.51 0.051
Cd 2.57 7.11 2.99 0.64 <0.05 <0.05 0.14 <0.05 0.053
Sn 1.2 0.28 3.87 0.3 0.91 1.92 3.31 0.44 1.6
Sb 5.15 6.51 1.97 9.5 1.62 1.57 2.1 2.05 0.39
Cs 1.92 4.85 18.2 0.4 0.11 0.14 32 0.11 6.9
Ba 2286 4077 947 3061 225 320 413 72 260
Hf 1.09 0.39 4.13 0.55 0.5 2.38 2.27 0.19 3.9
Ta 0.06 0.11 1.32 <0.05 0.08 1.25 0.99 <0.05 0.9
W 6.49 0.52 3.28 0.27 0.3 2.6 3.09 0.18 1.2
Pb 51.7 279 66.2 468 5.6 14.3 87.7 1.21 11
Bi 0.07 0.24 1.04 <0.05 0.13 0.54 2.64 0.06 0.19
Th 1.93 4.36 15 0.41 2.22 7.94 54.8 1.14 8.7
U 67.4 18.2 31.8 3.38 0.58 2.43 15.3 0.33 2

% Wg/%



S 12 BT S B %36 %
Ba V W 2
Cu Bi Ni Ga Cr 1 2
<1
( )
(
) 4 -1 Cd Fe Zn
4 -2 Ag Cd Mo Co Zn Mo Ba Ni U Ga 4 -2
Pb Cs Sb Cu Ba Bi U Rb Sc Be Li 459 45 39 129 10 74 65
2 Ni Sn Y 2.7 2.5 4 -1
Ga Cr Nb W 1 2
<1
4 -1 4 -2
4 -2 4 -1
4 -2
( ) (
) < ( <

( ) Ca Sr Ra

312 ¥HaREHH Cu Zn Cd Cr Mn Fe Co Ni
V As Se Mo
B Cr Cu Ga Ni Mo S U V

[5-6]

Fe Mg Ni Co
Cr Pt Ca Al Ti V Mn P
K Na Si Li

Be Rb Cs TI Ba Y Hf U Th Ta W

Sn Pb
As Ge Sb
7] 4 Li Be
Rb Cs Ba Y U Th W Sn Pb
W Mo Bi Sn
Ba Sr Li Fe Ni Co Cr

4 -1

Cr Cu Ga Ni

3.2

321 HKy#HLEtTEaoHm

[8]

Mo U V Mn Ba Sb

4 2

4-2d
La Ce Pr Nd Sm Eu Gd Tb
4-1b 8 10 2)
4-2d 4 -2
( 2) 4 > REE

8.8%<107° 465.9%<10°° 98.2><107°
Valcovic!”! > REE 46.3
10"® Finkelman!'"] > REE
62.1><107°

4 LREE 6.3><107° 423.9%<107° 87.3%



%2 M HE%F: BRR LT EFMETE AR LT E RN TR <13 -
2 (REE) wp/107°
Table 2 REE composition of coals in Chenjiashan coal mine
4-la 4-1b 4-1c 4-1d 4-2a 4-2b 4-2d 4-27
La 4.79 10.9 17.4 1.25 4.03 22.1 104 2.98
Ce 10.6 20.9 344 2.73 7.7 44.2 196 5.7
Pr 1.26 2.2 4.94 0.34 0.81 4.82 22.6 0.62
Nd 5.01 7.8 19.4 1.44 2.72 17 81.4 2.35
Sm 1.27 1.57 4.23 0.37 0.55 3.03 16.7 0.45
Eu 0.27 0.37 0.81 0.16 0.1 0.47 3.18 0.08
Gd 1.88 1.5 3.6 0.59 0.51 2.09 14.3 0.37
Tb 0.4 0.24 0.61 0.11 0.09 0.3 2.09 0.05
Dy 3.08 1.66 3.77 0.75 0.56 1.78 11.3 0.33
Ho 0.76 0.38 0.83 0.17 0.12 0.35 2.11 0.07
Er 2.34 1.15 2.44 0.44 0.38 1.13 5.72 0.2
Tm 0.33 0.16 0.38 0.05 0.05 0.17 0.79 0.05
Yb 2.14 1.11 2.5 0.35 0.36 1.17 4.99 0.18
Lu 0.35 0.17 0.4 0.05 0.05 0.19 0.75 0.05
YREE 34.48 50.11 95.71 8.8 18.03 98.8 465.93 13.48
LREE 23.2 43.74 81.18 6.29 1591 91.62 423.88 12.18
HREE 11.28 6.37 14.53 2.51 2.12 7.18 42.05 1.3
LREE/HREE 2.06 6.87 5.59 2.51 7.50 12.76 10.08 9.37
6Ce 0.99 0.95 0.86 0.97 0.95 0.97 0.91 0.94
0Eu 0.53 0.73 0.62 1.06 0.57 0.54 0.61 0.58
(La/Yb)x 1.51 6.64 4.7 2.41 7.56 12.76 14.08 11.19
10° HREE 13%10° 42.1=107° 114 SCe 091 0.97 0.94 Ce
10°®* LREE HREE 2.1 12.8 7.1 (La/Yb)y SEu 0.54 0.61 0.58 Eu
1.5 14.1 7.6 LREE HREE Eu
SEu  0.53 1.06 0.66 Eu Eu 4 -2 4 -1
SCe 086 0.99 0.94 Ce FEu 4 -1
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Eu 1
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Fig. 1 REE distribution patterns of coals
7.5 12.8 9.9 (La/Yb)N 7.6 14.1 in Chenjiashan coal mine
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