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Study on macromolecular structure of different types of contact metamorphic coals
SHU Zhenyu', XU Xiang', WEI Yingchun', WANG Anmin', WANG Lu’, LIU Zhifei’,
CHEN Gaojianl, CAO Daiyongl
(1.School of Geoscience and Surveying Engineering, China University of Mining and Technology—Beijing, Beijing 100083, China;
2. Department of Geology and Surveying and Mapping Engineering, Shanxi University of Energy, Jinzhong 030600, China;
3. Coal Science and Technology Research Institute, Beijing 100013, China)
Abstract: Contact metamorphism occurs when magma intrudes into the coal seam, resulting in changes to the microfraction, grade, chem-
ical composition, physico-chemical structure and process properties of the coal. Different types of contact metamorphic products are
formed under different tectonic-thermal conditions. In order to reveal the variability of different types of contact metamorphic coals and
their controlling factors from the macromolecular structure scale, a comparative study of natural coke series samples from the Tashan mine
in Datong, Shanxi Province and coal-based graphite series samples from the Lutang mine in Hunan Province was carried out using indus-
trial analysis, elemental analysis, reflectance determination, X-ray diffraction (XRD) and Raman spectroscopy (Raman) test methods, and
combined with geological background analysis. The results show that the small shallow-formed rocks have a short thermal action time,
poor thermal confinement conditions, belong to high temperature and low pressure condition, narrow contact metamorphic zone, and de-

velop natural coke - thermal transformation coal sequence; the series is in the carbonation stage, and the coal macromolecular structure is
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dominated by chemical changes, with aromatization and ring condensation dominating. It shows carbon enrichment, dehydrogenation,
deoxygenation, reduction of defects in the active sites such as side chains and functional groups, growth of aromatic structural units lead-
ing to an increase in defects within the aromatic level, and the aromatic lamellae are not ordered. The acidic and moderately acidic deep-
formed rock bodies such as strains and bases intruded in a regional extrusive tectonic setting are well heated, thermally confined and under
high temperature and pressure conditions, and the contact metamorphic width can exceed 1km, developing graphite-semi-graphite-anthra-
cite metamorphic sequences; the chemical composition of the coal-based graphite series is highly mature and less variable, and the macro-
molecular structure is dominated by physical changes, mainly occurring as collagenesis and rank physicochemical interactions. The non-
oriented aromatic lamellae are spliced and stacked and rotated and oriented by forces, with a continuous reduction of defects and a trans-
ition to a three-dimensional ordered crystal structure.

Key words: magma contact deterioration; natural coke; coal-based graphite; macromolecular structure; high temperature and low pres-

sure; high temperature and high pressure
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Fig.1 Geological structure and sampling point distribution map of the study area
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Table1 Chemical analysis data of samples

X s M. y/% Aul% Vud %o FCy% w(C)/% w(H)% w(H)/w(C) Ryl %
LSM-1 0.82 23.95 3.13 73.67 98.13 0.341 0.042 0 6.20
LSM-2 1.52 19.19 2.70 78.63 79.10 0.060 0.009 2 4.79
. LSM-3 0.68 21.09 5.91 74.24 75.91 0.490 0.0792 4.04
o LSM-4 3.82 10.35 6.08 84.20 95.27 0.814 0.103 0 5.15
LSM-5 0.22 47.45 9.50 90.49 92.75 1.047 0.1350 4.95
LSM-6 0.88 7.24 3.22 89.77 89.26 1.050 0.141 0 7.08
DT-1 4.05 26.39 8.76 64.85 94.66 1.030 0.130 0 3.67
— DT-2 2.01 23.73 6.34 69.93 93.84 1.600 0.200 0 2.86
! DT-3 1.15 11.65 19.06 69.29 82.95 5.360 0.780 0 1.57
DT-4 1.80 6.63 30.99 62.38 83.87 5.500 0.790 0 0.75
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Fig.2 XRD pattern of contact metamorphic coal
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Table 2 XRD parameter statistics of contact

metamorphic coal

T dy/nm FWHM/cm™ L/nm L/nm
LSM-1 0.336 4 0.32 25.22 66.06
LSM-2 0.336 7 0.35 23.28 58.91
LSM-3 0.336 8 0.47 17.42 46.26
LSM-4 03371 0.63 1291 26.19
LSM-5 0.3416 2.48 3.30 6.72
LSM-6 0.344 4 2.10 3.88 7.94

DT-1 03421 3.29 1.99 5.32

DT-2 0.3430 7.24 2.76 2.42

DT-3 0.3499 9.63 2.33 1.82

DT-4 0.3527 10.49 1.89 1.67
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