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Abstract

The distribution of trace elements in coal has potential geochemical value for stratigraphic identi-
fication. Based on 77 drill-core coal samples from main minable seams in the Linhuan Mining Area,
of which 62 samples from five seams with sample sizes of no less than 5 were included for statistical
comparison, this study systematically analyzed the distribution patterns, interlayer differences,
and controlling factors of trace elements in different coal seams using multivariate statistical meth-
ods including Pearson correlation analysis, principal component analysis (PCA), and hierarchical
clustering, based on 13 trace element concentration data. The results show that: (1) Ti, Ba, and Sr
exhibit the highest concentrations; the coefficients of variation for Zn, Cu, V, and Co all exceed 0.87,
and combined with box plots, their interlayer mean separations are distinct, indicating their poten-
tial as indicators for distinguishing different coal seams; (2) the No. 72 seam is characterized by Ba-
Sr enrichment, the No. 81 seam shows high Ti values with relatively enriched Pb, and the No. 82 seam
has the highest Cu content, each displaying distinguishable elemental assemblage fingerprints; (3)
the first two extracted principal components cumulatively explain 46.7% of the total variance, with
PC1 reflecting terrigenous detrital supply intensity and PC2 reflecting changes in sedimentary re-
dox conditions; (4) hierarchical clustering further reveals that the No. 72 and No. 81 seams have dis-
tinctive elemental assemblages, while the No. 8z and No. 32 seams are relatively similar. The inter-
layer differences of trace elements in the study area are jointly controlled by sedimentary redox con-
ditions, terrigenous detrital input intensity, and post-depositional magmatic-hydrothermal modifi-
cation. The trace element characteristics can provide references for auxiliary stratigraphic identi-
fication of coal seams in tectonically complex areas.
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Table 1. Sample count and mean trace element contents per coal seam (content unit: 1076)

F 1 BEHRYELNELZSENERIT(SEEM: 109

Y FE L Ba Sr Cu \% Ti Mn Zr Pb
3 7 1000 643 90 429 10,143 543 186 46
3 12 958 650 51 267 10,167 264 149 35
72 15 1490 991 71 228 10,467 287 201 41
81 12 1425 738 81 210 13,167 225 187 69
82 16 828 626 119 199 10,750 301 163 39
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Table 2. Statistical summary of 13 trace elements (content unit; 10°)

F 2 LR BHMRETENGIHHE(ZER: 109

JER B/ME SN WiE bRtz EEF St
Ba 100 3000 1100 547 0.50
Ti 700 50,000 10,879 6541 0.60
Sr 50 2000 675 486 0.72
Zr 15 300 169 66 0.39
\Y 40 1500 239 207 0.87
Mn 70 800 318 168 0.53
Cu 10 300 78 69 0.88
Cr 10 200 52 36 0.69
Zn 5 300 71 63 0.89
Ni 10 150 34 25 0.71
Co 5 200 38 33 0.87
Pb 10 200 45 33 0.73
Ga 10 100 39 20 0.50
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Figure 1. Box plots of key trace element contents across different coal seams
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Figure 2. Trace element Pearson correlation coefficient heatmap
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Figure 3. PCA scatter plot
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