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The affinity of associated elements in Permian coals from
the Huaibei Coalfield

ZHENG Liu-gen, LIU Gui-jian, ZHANG Hao-yuan, GAO Lian-fen and XUE Jian
(CAS Key Laboratory of Crust-Mantle Material and Environments, School of Earth and Space Sciences,
University of Science and Technology of China, Hefei 230026, China)

Abstract: Some samples were collected from Permian 10™, 7%and 3™ coal seams in the Huaibei Coalfield, and
the contents of 42 elements were determined by the instrumental neutron activation analysis (INNA). The
distribution and variation ranges of the elements in the samples were compared with those of the Carboniferous-
Permian coal from North China and the Chinese coals, and the relationship between the elements and ashes, the
association characteristics and the distribution patterns were analyzed. The results show that the elements Ba,
Co, Cr, Cu, Mo, Th, V, W, Zn and Ti are relatively abundant in the coal field. There exists a positive
correlation between Al, Ti, K, Na and ashes, but things are quite opposite for Ca, Mg and Fe. Almost all rare
earth elements are in a positive correlation with the ash and have similar distribution patterns, characterized by
obvious Eu negative anomalies. It is thus concluded that the sources of the associated elements are terrigenous
materials.
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Table 1 Ranges and arithmetic means of elements in Permian coals from the Huaibei Coalfield as
compared with Permo-Carboniferous coals of northern China and Chinese coals
CcP

Ag? 4.93~16.5 11.3 0.2~1 0.5 0.2~1 0.5
AsT 0.377~9.47 2.79 0.4~10 3 0.4~10 5
Au® 0.002~0.067 0.013 0.5~6 2 0.1~6 2.5
Ba® 49.5~472 202 16~250 94 13~400 82
Br® 0.548~10.2 4.50 1~16 12 0.3~16 9
e 42.6~343 148 50~ 500 260 50~ 500 220
Co? 2.38~20.6 9.59 1~10 6 1~20 7
Ccr® 10.7~101 46.5 2~40 15 2~50 12
Ccs® 0.087~5.88 1.92 0.1~5 1 0.1~3 1
cu® 42.9~80.2 58.2 1~50 18 1~50 13
Ga® 3.43~31.9 15.3 1~20 13 1~20 9
HfP 0.633~6.81 3.14 0.1~5 3 0.01~9 2.4

© 1.16~4.79 2.57 - - 0.4~5 4.5
In® 0.014~0.180 0.068 - - - -
Mn® 7.62~57.2 23.6 7~92 40 4109 77
Mo® 2.63~11.4 5.05 1~15 4 1-15 4
Rb® 2.29~61.3 21.9 1~30 6 1~30 8
Sh® 0.224~4.25 1.10 0.1~-3 0.6 0.1~10 2
Sc® 2.42~30.6 10.4 1~12 6 0.5~12 3
Sr® 69.2~205 133 40300 150 27~300 136
Ta® 0.143~2.53 0.779 0.1-1 0.7 0.06—4 0.7
Th® 2.05~42.9 11.8 0.5~15 7 0.5~15 6
u® 0.465~6.59 2.81 0.5~10 3 0.5~10 3
vo 18.9~236 90.4 10~98 38 2~100 21
wo 0.841~6.04 12.8 0.2~4 2 0.2~9 2
Zn® 11.3~1019 169 2~60 30 2~106 35
Al? 16 904 ~112 465 58 109 - - -

Ca 4324~25090 8744 - - - -
Fe? 3 124~22 640 8215 2250.0~23800.0 8099.29 380~ 44 900 11 320
K® 451~9 009 3350 320.0~6800.0 2208.59 100~ 10 200 2960
Mg 478~2574 1402 - - - -
Na® 203~2 814 964 170.0~2510.0 868.21 23.4~4 600 828.12
Ti® 438~8228 2962 - - - -
La® 14.8~43.5 30.2 4.09~64.70 26.07 0.58~70.9 24.06
Ce? 28.1~86.6 58.5 6.18~121.00 48.4 2.76~158.00 44.96
Nd? 8.71~33.2 22.7 4.23~50.80 21.78 3.77~67.40 21.18
Sm? 1.89~6.46 4.16 0.57~8.28 3.85 0.08~14.30 3.8
Eu® 0.337~1.22 0.741 0.11~1.89 0.74 0.02~2.90 0.72
Th? 0.255~1.08 0.566 0.07~0.93 0.54 0.07~2.11 0.3
Dy? 1.46~9.09 3.73

YH? 0.839~7.65 2.19 0.18~3.02 1.49 0.05~5.97 1.47
Ly? 0.142~1.52 0.473 0.04~0.50 0.26 0.01—1.04 0.07

O 2002 @ 1997

Ce Yb Lu 50 % Au 0.5%
Ag 4.93~16.49 pg ¢ 11.26 pg ¢ Ba
22.52 W Zn 6 CoCr CuMoTh VWZn Ti
Au Br Cl Mn

60 % Br

Cl Mn 3.2
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Fig. 3 Relationship between major elements of coals and ash content
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