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Table 1 Chemical analysis results of coal gangue
Component Al O, Sio, Fe, 0, S C loss
Content 21.02 55.01 6.04 4.58 1.81 13.74
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Table 2 X - ray fluorescence analysis results of coal gangue
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Component  Si0, ALO, MnO Fe,0, SO, TiO, Na, O

Content  51.69 21.59 0.04 5.94 6.12 0.76 0.08

Component  MgO K,0 P,0, BaO 7n0O LOI Fixed carbon

Content  0.06 1.26  0.06 — — 11.40 4.52
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Fig. 1 Coal gangue spot scan original drawing
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Table 3

coal gangue

Chemical composition energy spectrum test results of

point O Al Si S K Ca Fe Ti Cu 7Zr

1 50.24 6.77 38.68 0.59 0.15 0.00 0.39 0.00 0.08 0.22
2 65.1212.3414.88 5.16 0.42 0.22 1.64 0.22 0.00 0.00
3 50.48 8.86 34.25 2.88 1.12 0.00 2.07 0.33 0.00 0.00
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Table 4 Phase composition of coal gangue
phase Quartz Kaolinite Ilite Pyrite Rutile
Content 21.1 56.3 15 6.5 1.1
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Fig. 4 X - ray diffraction pattern of coal gangue
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Fig. 5 Main phase composition and existing forms of coal gangue

under microscope
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Fig. 6 Microscopic morphology of coal gangue particles under
scanning electron microscope
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Fig. 7 Change of carbon and Fe,O; content of coal gangue after
small calcination at different temperatures for 2 hours
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Fig. 8 Change of carbon and Fe, 0, content of coal gangue after
small calcination at different temperatures for 4 hours
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Table 5 Main chemical composition of coal gangue before and af-

ter roasting

Component Si0,  ALO, Fe,0, K,0 SO, TiO,

Original sample 51.69  21.59 5.94 1.26 6.12 0.76
900 C -2h 50.23 22.82 9.28 2.61 5.12 1.90
1000°C-2h 52,17 26.85 7.46 1.24 1.74 0.78
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Fig. 9 XRD pattern of calcined coal gangue
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Mineralogical Characteristics and Calcination Composition Changes of Coal
Gangue in Shuozhou Area of China
LIU Yulin'?, LIU Changmiao"*, LIU Yan'*, ZHAO Yi'*, TAN Qi"’

1. Zhengzhou Institute of Multipurpose Utilization of Mineral Resource, China Academy of Geological Sciences, Zhengzhou 450006, China;
2. Mineral Resource Comprehensive Engineering Research Center, Zhengzhou 450006, China

Abstract. At present, the utilization of coal gangue is one of the important contents of solid waste disposal and utilization.
The comprehensive utilization of coal gangue is closely related to its ore properties, but there are few related researches on
the distribution of elements, the existing forms of phases, and the micro — morphology of coal gangue components. In this
paper, the process mineralogy of coal gangue in Shuozhou region of China was studied. XRD, XRF, EDS, SEM and other
methods were used to find out that the coal gangue is composed of quartz, kaolin, pyrite, illite and rutile, and most of
them exist in the form of aggregates, and the micro — morphology of its particles was lamellar or scaly. The content of use-
ful mineral kaolinite in coal gangue was 56.3% . , followed by quartz 21. 1% , illite 15% . Iron impurities mainly existed
in pyrite with a content of 6. 5% . Calcination test of coal gangue shows that; Pyrite began to be oxidized at 850 C to form
hematite. When calcined at 1 000 °C for 2 hours, the carbon content in coal gangue was reduced to below 0. 1% , and the
sulfur content was also reduced to 1.74% . In the temperature range of 900 ~1 000 °C, kaolinite was transformed into a-
morphous metakaolin.

Key words: coal gangue; composition; pyrite; calcination; impurity
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