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Mineral characteristics and geological significance of coal gangue in
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Abstract : The increase of coal metamorphism and the transformation of minerals in the gangue are closely related to the change of the sur-
rounding deformation environment.The mineralogy characteristics and illite crystallinity of coal gangue in Hanpoao Coal Mining Area of Hu-
nan Province were studied by means of polarizing microscope and X-ray diffraction (XRD).The characteristics of clay minerals directly or
indirectly indicate the degree of coal metamorphism and its response to temperature and pressure changes were discussed.The results show
that the clay mineral, a layered silicate mineral, is very sensitive to the change of deformation environment in the study area.The
andalusite ( chiastolite) in the coal seam is symbiosis with illite, phyllite and chlorite, etc.The crystallinity of illite is high,and the crystal-
linity is distributed in 0.140 6°~0.090 9° A2, the average crystal thickness (L,) is greater than 566x10™' nm.The crystalline order de-
gree of illite was consistent with the organic structural evolution, compared with the peak area,half height and width of illite (001) and the
7y peak of irregular part. Vitrinite reflectance and Raman spectra of coal geological thermometer revealed graphite formation of the metamor-
phic temperature of 400~500 °C or higher, indicating the study area of coal seam by low—level epimetamorphism,illite in coal gangue is

more than 2M, model ,b, distributed in 8.883 6~9.030 5x 107" nm, indicates the deformation environment of coal seam and surrounding
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rock under low and medium pressure ,the pressure conditions formed are 250~400 MPa or higher.According to the change of XRD struc-

ture parameters of coal with different metamorphism degree with formation temperature , it shows that higher heating condition is an impor-

tant factor of organic matter evolution and mineral transformation in gangue.However,the d, spacing of organic matter structural basic u-

nits in coal continues to decrease in the range of similar temperature changes, indicating that the strong tectonic stress in the geological

process can catalyze the graphitization process significantly.

Key words : Hanpoao Coal Mining Area of Hunan Province; coal gangue; mineral characteristics; illite ;coal measure graphite
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Fig. 1 Typical micrograph of coal gangue in Hanpoao Coal Mining Area( cross—polarized light )
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Fig. 2 X-ray of coal gangue in Hanpoao Coal Mining Area
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Table 2 Structure parameters from XRD spectra oflllite (Muscovite) in coal gangue, Hanpoao Coal Mining Area
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z—CM 0.140 6 8.883 6 2M, 8.67 10.19 566.89 56.62
g—SL 0.103 7 8.997 1 2M, 8.83 10.01 768.42 77.78
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g—SXL5 0.097 1 9.030 5 2M, 8.81 10.02 820.64 82.86
g—SXL3 0.090 9 8.993 6 2M, 8.85 9.98 876.83 88.86
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Table 3 Integrative experimental result of coal samples in Hanpoao Coal Mining Area
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V¥ R 55 A LSS H A — B AT
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