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Distribution characteristics occurrence modes and controlling factors of
trace elements in Late Permian coal from Bijie City Guizhou Province
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Abstract: Based on thirteen exploratory reports for coal mines form Bijie City Guizhou Province data about basic coal
features such as sulphur content ash yield ash composition and concentration of eleven trace elements as Ge Ga U

Th V Cl As F Pb Cu and Zn was systematically analyzed and modeled and the distribution characteristics occur—
rence modes and controlling factors of those trace elements in Bijie coal were investigated. In order to obtain a relative
accurate content level of those eleven trace elements in Bijie coal a parameter called “Reserves Weight Coefficient”
was applied. Results show that in Bijie coal Pb Cu Zn U and V are abnormally enriched Ga is relatively enriched F
and Th are slightly enriched while Ge and Cl are both lower than the Clarke Value concentration of As in Bijie coal is
higher than the common Chinese coal but markedly lower than the USA coal. Correlativity analysis reveals that F may
occurs in carbonate minerals Pb and Cu are probably hosted in sulphide minerals and Cu shows a certain degree of or—
ganic affinity. Evidence suggests that on the one hand enrichment of Cu Zn and V in Bijie coal can be attributed to

Emeishan basalt in terrigenous province whose content of those three elements are relatively high; on the other hand
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trace elements enrichment in coal are controlled by sedimentary environment specifically some elements that migrate
easily in continental sedimentation process such as Ge Ga and Th tend to be of higher content in coal when the seawa—
ter influence is weakening. V is enriched in coal when the influence is strong. In addition some elements’ abnormal
enrichment in Bijie coal is believed to be linked with the tectonic movement especially hydrothermal fluid.

Key words: trace elements; enrichment characteristic; occurrence mode; controlling factors; Bijie city
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( 1)o As (0.10 ~ 20.34 pgl/sg 5
36.07 wg/g) 5.29 pglg U 2 6 14 16 30
3.79 pglg (6.37 png/g) U 65.43 59.71 50.00 58.57
24.70 pgl/g  As 80.00 pg/g U 2.43 pgl/g
( Do As o Pb Cu Zn
20.16 pg/g  4.41 pgl/g 100. 81 192. 14 138.02 pgl/g
* . Dai As ( 1. Cu
3.90 pg/g P o As . 4.74  .10.98
As 12.08 2
As 10 pg/g **  Pb Cu Zn Pb Zn
16 18 19 Cu Pb Cu Zn
As 17.00 13.66 36.07 pg/g o
o 3.2 —
U 7.79 pglg
N U 1.73 / * Querol 7
3.20 4.33 1) 5 U Al Fe Zr
8.13 pg/g* Dai p
14.0 3.9 uglg’ » o .
U 2,
2
Table 2 Correlation between trace elements and coal quality parameters
Ay Sid Ge Ga U Th Vv Cl As F Pb Cu Zn
Ay 1. 00 0.33 0.10 0.40" 0.19 0. 11 0.30* 0.28 -0.03 0. 45" 0. 36" -0.30* 0.25
S 0.33* 1.00  -0.09  0.09 0. 11 0.54>  0.03 0.28 0.25  0.36° -0.23 0.36* 0
Al -0.12 -0.59 0.11 -0.24 0. 08 -0.40 0.25 -0.20 -0.06 -0.42* 0.14 0.35 0.02
Si -0.29 -0.55 0.24 0.01 -0.14 -0.16 0.20 -0.25 -0.11 -0.25 0.14 0.30 -0. 04
Ca 0.30*°  0.09 0.01  0:39% 0.05 -0.09 -0.21 -0.09 -0.26 0.60" 0.08  -0.43* 0.07
Mg 0.28* -0.21 0.29 0. 08 -0.21 0.01 -0.15 -0.21 -0.27 0.11 0.47" -0.18 0.14
Fe 0.12 079" 0.19 -0.12 0.09  0.53" 0.04 0.33*  0.27  0.09  0.30° 022  0.02
Ti -0.32 -0.33 -0.08 -0.34 -0.22 -0.15 0.19 -0.08 0.12 -0.44 0.03 0.56" 0.04
K 0.19 0.39>  0.31* 0.28  -0.07 0.36* -0.45 0.17 0.06  0.50> 0.10 -0.48> 0.10
Na -0.36 -0.18 -0.05 0.32¢ 0.14 0.06 -0.22 0.08 -0.01 -0.10 -0.05 0.47" 0.01
Mn 0.17 0.14 -0.02 0.13 -0. 06 0.18 -0.30 0.11 -0.12 0.33" 0.09 -0.29 0.07
ca <0.05( )" <0.01( ) o
Ga Al Fe S ? F “.F K
Ga 0.50 F N 0
Ga Na Ca 0.32 Ph 0. 36 o
0.39 Ga Pb Mg Fe 0.47 0. 30
o Pb ( ) Dai
3.26 uglg® . F 11
“. Pb Fe
F Ca Al 0. 60 Pb
-0. 42 F P70, Cu
Dai F -0. 30 : Cu Ca Mg
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Fig. 3 Crystalloid chalcopyrite and pyrite veins in the floor of o Cu Zn
No. 9 coal seam Yuduo town of Qianxi county °
Cu Zn 95.5
99.0 pg/g Cu
) ; ZIIS
/ ZHSO4 o
R Cu Zn
D Cu Zn
Fe S, 0.79 S o *
Pb  Fe S, 4 Cu V Ni
e o Yang '
l1~n
a m( m<n)
b a#b o
Eskanazy
o As
AS 33
4
4.1 As N As



111

3
Table 3 Concentration of trace elements in coal from various regions of Bijie nelg
Ge Ga U Th v crr As F Pb Cu Zn
( ) 1.97 11.70 6.00 7.58 82.15 0.021 6.23 147.73 108. 45 152.51 121. 36
( ) 1.55 10. 30 20. 30 5.31 108. 64 0. 026 5.52 148. 88 91. 88 201.79 117. 19
( - ) 1.48 8.38 8.85 4.02 152. 06 0.016 3.32 76.26 142.73 204. 48 124.23
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