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Geochemistry characteristics and coal formation environmental significances of

elements in coal from Songhe Mining Area in western Guizhou
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Abstract:In order to investigate the enrichment degree and enrichment causes of elements in coal from Songhe Mining Area in western
Guizhou , with nine major mining seams from top seam, middle seam and low seam of Longtan Formation in Songhe Mining Area as the stud-
y objects,in application of the chemical contents from the coal exploration report and the mass fractions of the seven trace elements in the
coal ,such as Cu,Co,Ni,Sr,Be,Ba and V,a study was conducted on element geochemical features of the major seams. According to the
contents and ratio of the macroelement and trace elements,the paper had a discussion on the differences between coal formation environ-
ments for different seam in Longtan Formation. The results showed that the oxides of coal macroelement mainly with SiO, , Al,0; and Fe, O,
and secondly with Ca0O,and each macroelement abundance generally would be similar to the average value of China coal. The quality frac-
tions of microelements,as Cu,Co,Ni,Sr,Be,Ba and V in coal would not only higher than average value of western Guizhou and would ob-
viously higher than average value of China coal and the world coal. Among them,the V element would be enrichment. In the top, middle
and low seams of Longtan Formation,the ash content index (Fe,0;+CaO+Mg0)/(Si0,+Al,0,),Sr/Ba,Ni/Co and the quality fractures
of S would have a high — low — high variation law. In coal formation period,the seam in low coal formation was highly affected by sea wa-
ter. In the coal formation period,the seam in the middle coal formation was lowly affected by sea water.
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Fig. 1  Location of Songhe Mining Area
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Fig. 2  Stratigraphic column of Songhe Mining Area
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Table 1 Proximate-analysis and sulfur contents in coals

e RS Mg/ % Ay/ % Vau/ P S, /%
143 0.67~2.34 16. 80~38.22 24.46~30. 28 0.19~7.07
113(15) 25.31(15) 26.67(15) 2.46(15)
0.72~1.69 22.28~33.91 25.97~28. 46 0.28~6.59
I M2 5-1 = =
1.05(8) 28.06(8) 26.79(8) 3.38(8)
6-2 0.82~2.44 19.64~37.72 21.20~27.53 0.26~9.62
1.39(11) 29.38(11) 28.95(11) 1.90(11)
2 0.80~1.37 22.34~36.06 22.72~25.13 0.73~2.66
1.09(7) 27.12(7) 28.78(7) 1.27(7)
P2 15 0.95~3.22 11.89~38. 11 21.37~25.55 0.16~0. 40
1.66(15) 22.17(15) 22.84(15) 0.22(15)
17 0.85~2.30 12.70~26.27 18.93~28. 44 0.16~2.88
1.33(14) 18.60( 14) 21.02(14) 0.67(14)
27-1 1.01~2.68 21.32~33.69 17.46~21.71 1.06~5.76
1.42(8) 26.63(8) 19.51(8) 3.31(8)
TR 29-2 0.69~1.49 14. 88~38.26 17.21~22.96 1.95~9.96
1.02(7) 31.21(7) 20.30(7) 5.06(7)
29-3 0.99~1.71 17.11~42.59 17.33~25.31 1.22~6.85
1.47(8) 27.83(8) 19.48(8) 3.42(8)
AK 0.67~3.22 11.89~42.59 17.21~30.23 0.16~9.96
1.31(93) 25.42(93) 22.96(93) 2.10(93)
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Table 2 Mass fraction of major elements (in form of oxide) in coals %
Joa=s= w(Si0,) w(Al,O5) w(Fe,05) w(Ca0) w(MgO) w(S05) w(S, ) Y it
143 6. 88~18.06 2.89~6.98 1.18~6.33 0.94~4.63 0.04~0.37 0.04~0. 89 0.19~7.07 0.13~0. 50
12.08(15) 4.90(15) 3.58(15) 2.15(15) 0.19(15) 0.41(15) 2.46(15) 0.35(15)
5-1 10.35~15.12 4.35~6.73 2.57~4.94 1.79~3. 81 0.17~0.41 0.07~0. 88 0.28~6.59 0.24~0.44
12.73(8) 5.40(8) 3.90(8) 2078(8) 0.26(8) 0.55(8) 3.38(8) 0.39(8)
6-2 9.15~20.46  3.68~10.31 1.18~7.30 0.19~3.48 0.08~0.71 0.04~0. 80 0.26~9.62 0.11~0.38
16.17(11) 6.95(11) 3.96(11) 1.73(11) 0.45(11) 0.39(11) 1.90(11) 0.26(11)
12 12.11~21.88  2.87~6.95 1.42~4.41 0.75~2.02 0.15~0.38 0.12~0.39 0.73~2. 66 0.13~0.27
16.69(7) 4.80(7) 2.82(7) 1.40(7) 0.28(7) 0.22(7) 1.27(7) 0.21(7)
15 7.29~24.52 2.13~8.84 0.72~2.37 0.33~1.74 0.05~0.44 0.02~0.23 0.16~0.40 0.09~0. 25
13.90(15) 4.89(15) 1.35(15) 0.61(15) 0.25(15) 0.14(15) 0.22(15) 0.12(15)
17 7.86~14. 81 3.08~9.13 0.99~2.50 0.08~0. 89 0.04~0.32 0.03~0.54 0.16~2.88 0.10~0. 17
11.33(14) 4.50(14) 1.69(14) 0.43(14) 0.18(14) 0.20(14) 0.67(14) 0.14(14)
27-1 9.97~15.92 3.75~6.25 2.68~5.40 2.28~3.60 0.17~0.28 0.32~0.77 1.06~5.76 0.37~0.44
12.11(8) 4.85(8) 3.79(8) 2.86(8) 0.23(8) 0.54(8) 3.31(8) 0.41(8)
29-2 5.84~16.92 2.91~9.83 2.53~6.71 2.17~4.84 0.59~1. 66 0.23~0.64 1.95~9.96 0.44~0.60
13.18(7) 6.79(7) 5.00(7) 3.76(7) 0.99(7) 0.51(7) 5.06(7) 0.50(7)
29-3 7.87~20.31 3.67~7.91 2.46~6.67 1.22~4.37 0.10~0. 36 0.34~1.38 1.22~6.85 0.31~0.46
12.72(8) 5.42(8) 4.43(8) 2.58(8) 0.24(8) 0.66(8) 3.42(8) 0.40(8)
BARF-HME 13.29 5.30 3.15 1.81 0.31 0.37 2.10 0.28
B PHHbIX
prenean 9.9 3.8 3.5 1.0 0.16 — — —
v [ 13 8.5 6.0 4.9 1.2 0.22 — — —
HERBR 1.56 0.88 0. 64 1.51 1.41 — — —
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Fig. 3 Enrichment degree of major elements between

coal seams in Songhe Mine
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Table 3 Mass fraction of trace elements in coals rg/g
JRZ S w( Cu) w(Co) w(Ni) w( Sr) w(Be) w(Ba) w(V)
143 50.00~50.00  10.00~20.00  30.00~60.00 300.00~500.00  3.00~5.00  300.00~500.00  200.00~450.00
50.00(8) 11.25(8) 36.25(8) 387.50(8) 3.75(8) 325.00(8) 302.50(8)
s 50.00~50.00  10.00~30.00  70.00~120.00 400.00~800.00  3.00~5.00  300.00~700.00  60.00~540.00
50.00(5) 18.00(5) 88.00(5) 560.00(5) 3.80(5) 420.00(5) 202.00(5)
622 50.00~100.00  10.00~20.00  30.00~40.00 300.00~700.00  3.00~5.00  300.00~700.00  240.00~560. 00
71.43(7) 13.57(7) 35.71(7) 485.71(7) 3.29(7) 442.86(7) 422.86(7)
. 50.00~100.00  10.00~20.00  20.00~50.00 500.00~800.00  3.00~5.00 500.00~1 000.00 320.00~530.00
75.00(4) 12.50(4) 32.50(4) 600. 00(4) 3.50(4) 675.00(4) 420.00(4)
s 30.00~200.00  10.00~20.00  20.00~40.00 100.00~300.00  3.00~5.00  300.00~1 000.00 320.00~700. 00
89.09(11) 13.64(11) 26.36(11) 181.82(11) 3.36(11) 527.27(11) 531.82(11)
7 50.00~300.00  10.00~50.00  20.00~50.00 100.00~500.00  1.00~5.00. . 300.00~700.00  120.00~600.00
106.00( 10) 16.00(10) 31.00( 10) 250.00(10) 3.70(10) 420.00( 10) 313.00(10)
- 50.00~150.00  10.00~20.00  30.00~80.00 500.00~800.00  3.00~5.00 / 300.00~600.00  250.00~500.00
100. 00(4) 15.00(4) 52.50(4) 650.00(4) 4.25(4) 500.00(4) 382.50(4)
- 50.00~100.00  10.00~20.00  50.00~120.00 600.00~900.00  5.00~10.00  300.00~700.00  80.00~580.00
75.00(4) 16.25(4) 90.00(4) 725.00(4) 6.25(4) 450.00(4) 345.00(4)
293 50.00~150.00  10.00~20.00  20.00~50.00 600.00~900.00 + 5.00~7.00  500.00~700.00  100.00~560. 00
90.00(5) 14.00(5) 36.00(5) 760. 00(5) 5.80(5) 580.00(5) 356.00(5)
BASE P 78. 64 14.07 41.69 432.20 3.92 461.02 368. 47
5V M X
P 49 9.0 24 116 1.6 104 81
o [ L3 18 7.1 14 140 2.1 159 35
T B a4 4 L300 16 5.1 13 110 1.6 150 25
HERER 4.37 1.98 2.98 3.09 1.87 2.90 10.53
HERK C 4.92 2.76 3.21 3.93 2.45 3.07 14.74
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