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Study on coal petrology characteristics of contact metamorphosed coal from

Carboniferous —Permian in Datong Coalfield
SONG Xiaoxia'*>,MA Hongtao',LI Kaijie',LIU Dongna"*,ZHAO Jingui'* ,XUE Desheng’
(1.College of Mining Engineering , Taiyuan University of Technology, Taiyuan 030024, China;2.Shanxi Key Laboratory of Coal and Coal Measure

Gas Geology , Taiyuan 030024, China;3.No.115 Shanxi Coal Geological Exploration Institute, Datong 037003, China)
Abstract ; Large—scale igneous intrusions, seriously affected the coal mining process and coal quality. In order to study the Petrograpine
characteristics of the contact metamorphosed coal , three diabase dikes and their alteration halos were sampled at three coal mines in Datong
Coalfield. Vitrinite reflectance was measured and proximate and ultimate analyses were identified. Macroscopic and microscopic analyses
were used to compare the differences of petrograpic characteristics between the unaffected coal and the contact metamorphosed coal, the
macerals in contact metamorphosed coals were identified and quantitatively analyzed. Macerals were classified and their evolution process
was discussed. The results show that the contact metamorphosed coal in Datong Coalfield has the vitrinite reflectance higher than 1.0% and
its volatile matter yield is normally lower than 20%.The severely altered coal is immediately adjacent to the igneous intrusion or has the vit-

rinite reflectance higher than 2.0% , its macroscopic characteristics are significantly different from the unaffected coal, whiol can be divided
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into three types: massive coke, brecciated coke and granular coke. The slightly altered coal has the vitrinite reflectance ranging from 1.0%
to 2.0%. No obvious macroscopic difference between the slightly altered coal and the unaffected coal was observed.macerals in the contact
metamorphosed coal in Datong Coalfield can be divided into three types, namely remnants of original macerals, matrix of natural coke and
newly formed components. The original macerals are unchanged/slightly altered vitrinite, inertinite, and liptinite groups. The matrix of
natural coke is mainly transformed by vitrinite and liptinite groups, which include mesophase spheres, mosaic structures,and flow struc-

tures. The newly formed component is main pyrolytic carbon. Macerals of the severely altered coal is dominated by matrix of natural coke,

while the slightly altered coal mainly comprises remnants of original macerals.

Key words: diabase dike ;igneous intrusion; contact metamorphism; coal petrology
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Figure.2 Diagram of sampling location andthe mean maximumvitrinite reflectance of coal samples
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Figure.3  Characteristics of the dikes and coal/rock contact zone
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Table 2 Vitrinite reflectance, proximate and ultimate analysis of coal samples

W HE Lm Rew/% Rynn/% My/% A% Vi/%  FCy/% Co/% Hy/% Nyw/%  Ou/%  S,4/%
TS7 0.01 2.08 3.08 8.92 60.52 9.40 30.08 79.95 2.44 0.50 17.09 0.02
IR TS8 0.80 3.74 4.46 7.94 25.48 6.33 69.80 93.76 1.16 0.55 4.48 0.05
8222 TS9O 2.00 3.72 4.35 4.8 24.43 5.60 71.33 93.84 1.60 0.97 3.27 0.32
TR TS10  3.50 1.78 1.89 1.38 54.07 10.67 35.27 78.92 4.35 1.37 15.17 0.19
s TS11 10.00 0.75 0.80 1.98 15.20 33.85 56.09 83.34 4.88 1.40 9.95 0.43
TS12 20.00 0.76 0.81 1.79 27.05 31.37 50.07 81.97 4.48 1.34 11.82 0.39
T1 0.01 3.45 3.67 4.05 26.39 8.76 64.85 94.66 1.03 0.50 3.79 0.02
T2 0.10 3.29 3.50 4.78 24.63 5.55 69.82 93.76 1.16 0.55 4.48 0.05
T3 0.60 2.69 2.86 2.01 23.73 6.34 69.93 93.84 1.60 0.97 3.27 0.32
T4 1.10 1.75 1.87 1.08 11.79 17.36 70.85 84.88 5.39 1.42 7.84 0.47
TS 1.60 1.47 1.57 1.15 11.65 19.06 69.29 82.95 5.36 1.40 9.68 0.61
T6 2.50 0.74 0.79 1.76 8.06 26.53 65.41 85.87 4.94 1.55 7.13 0.51
T7 2.70 0.88 0.94 1.38 9.66 24.58 65.76 84.59 5.41 1.48 7.97 0.55
Gul T8 4.40 0.70 0.75 1.80 6.63 30.99 62.38 83.87 5.50 1.51 8.73 0.39
@512;2% T9 4.50 0.71 0.75 1.91 7.56 31.94 60.50 85.24 5.05 1.44 7.80 0.47
T10 6.30 0.68 0.72 1.86 8.58 45.64 45.78 84.33 5.54 1.63 8.05 0.45
T11 7.10 0.68 0.73 1.86 8.31 27.21 64.48 83.66 5.50 1.51 8.83 0.50
T12 9.90 0.63 0.67 1.64 9.33 34.46 56.21 84.29 5.43 1.67 8.20 0.41
T13 10.00 0.75 0.79 1.65 9.62 29.84 60.54 84.23 5.32 1.29 8.63 0.53
T14 13.60 0.68 0.73 1.75 10.33 30.17 59.50 83.24 5.42 1.32 8.92 1.10
T15 16.60 0.82 0.87 1.80 14.18 24.95 60.87 82.71 5.12 1.40 10.16 0.61
T16 17.30 0.73 0.78 1.24 11.83 31.55 56.62 83.74 5.37 1.34 8.79 0.76
w3 0.01 2.61 3.23 6.08 74.72 13.56 11.71 55.94 5.71 0.84 37.47 0.04
?Z/i\ wJj4 1.00 1.37 1.46 1.54 32.61 30.87 46.59 81.81 4.78 1.39 11.72 0.30
;j%;z}; W5 2.00 0.73 0.78 2.32 22.69 42.43 44.51 79.79 5.23 1.39 13.21 0.38
FFEIR wJ6 3.50 0.64 0.68 2.75 28.58 43.41 40.42 79.83 5.57 1.32 12.79 0.49
W7 6.00 0.72 0.77 2.34 23.13 40.58 45.68 80.86 5.49 1.37 11.85 0.43
XY2 0.01 1.25 1.42 3.22 26.14 13.15 64.15 88.81 2.77 1.26 6.71 0.45
N XY3 0.01 1.08 1.43 2.31 45.21 9.78 45.01 84.64 3.07 1.07 10.79 0.43
AT XY4 0.80 0.68 0.72 3.02 15.98 33.76 55.65 82.57 4.69 1.28 10.33 1.13
XY5 2.00 0.61 0.64 3.28 10.34 34.82 58.44 83.58 4.60 1.34 9.96 0.52
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Fig.4 Macroscopic characteristics of contact metamorphosed coal samples
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Table 3 Macerals of contact metamorphosed coals in Datong Coalfield
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Table 4 Quantitative analysis of micro—texture in contact metamorphosed coal from Datong Coalfield
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