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Coal quality characteristics and maceral dissociation law of Chahaquan coal

WU Zhenlin', LIU Peng', LI Guofeng', LU Bo', YUAN Dongying”, HUANG Peng’

(1. China Energy Investment Group Xinjiang Hami Energy Chemical Co., Ltd., Hami 839000, China;
2. China Coal Research Institute Co., Ltd., Beijing 100013, China)

Abstract: Chahaquan mining area is rich in coal resources with excellent coal quality. Investigating the coal quality
characteristics and maceral dissociation law is of great significance for the development and efficient utilization of
high-quality coal resources. Taking No. 1 coal seam in Chahaquan mining area as the research object, this study
systematically analyzed the occurrence states of coal macerals and minerals from the perspectives of coal petrology
and mineralogy. Techniques such as X-ray diffraction (XRD) . scanning electron microscopy (SEM) ., and polarized
light microscopy were employed. The separation characteristics of maceral were further explored through float-sink
experiments and density gradient centrifugation. The results show that the content of vitrinite in No. 1 coal is the
highest, followed by liptinite, with the content of inertinite being the lowest. The mineral components mainly
include kaolinite, siderite, pyrite, calcite, and quartz. Silicate minerals, predominantly kaolinite and quartz,
account for approximately 78. 8% of the total minerals, and carbonate minerals, mainly siderite and calcite, account
for about 19%. The occurrence of these minerals has potential implications for coal processing and utilization.
Additionally, the optimal separation densities for vitrinite, inertinite, and liptinite is 1. 25~1.30 g/cm’, 1. 30~

1. 35 g/cm’, and less than 1. 25 g/cm® respectively. This study provides a scientific basis for the efficient utilization
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of coal resources in the Chahaquan mining area.

Key words: maceral; density gradient centrifugation; separation; mode of occurrence
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Table 1 Coal quality analysis data of raw coal

Tk g b/ % TR/ %

EZS HGI
My Ay V at FCy C H (0] N S
JEfE 14. 86 9.91 50. 02 45.03 75.61 5.14 18. 00 0. 88 0. 37 59

R DI SR SR A RGN IR

2.1.2 R R b

JUARE R A B T AR S SRR A N3k 2 s o R R SRR LA IR AL LI ALK 2 L SE AL Y
F AR MR AR ST PR o L 2 SR DX B T AR S L b B B LA R S AL L R A I R 4 0
i 1 EE R I8 5. 85, R W BUBEAR W A7 T 308 Dk 9 PR 5T b, R 8 e SR DX OB T T R A B A A

®2 DRIETEREENERERSEMES AR

Table 2 Vitrinite reflectance and coal-petrology composition of coal from Chahaquan mining area

B B T R B/ % &4/ % FERTH/ % /%
JEE 0.356 76.1 10.1 9.3 4.5
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Fig. 1 Maceral components of Chahaquan coal
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Fig. 2 XRD pattern of coal sample
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Fig. 3 Mineral composition of the sample
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Fig. 4 Morphological features of mineral components under scanning electron microscope
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Table 3 Analysis of Chahaquan coal properties of products after multi-density flotation separation

YL/ (g/em®) FER) % K5/ &L/ % B/ % AL/ % FEAL/ Y w9/ %

<1.20 1.08 4.53 0.23 71.3 1.0 25.3 2.4
1.20~1.30 61.12 4.25 0.23 85.4 2.0 10.9 1.7
1.30~1.40 24.78 6.47 0.22 68.8 21.9 5.1 4.2
1.40~1.50 6.97 9.93 0.29 49.7 14.3 2.7 3.3
1.50~1. 60 2.25 19.90 0. 60 43.7 50. 6 1.7 4.0
1.60~1.70 0. 67 37.49 0.79 40. 9 35.2 1.2 22.7

>1.70 3.13 78. 86 2.59 25.0 7.4 2.3 65.3
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Table 4 Analysis of the properties of enriched components at different density grades

HEY/ (g/cm®) w5y /% XV B/ % & W4/ % FERRAL/ % /%
1.35~1.40 7.59 0.30 80.6 11.0 4.4 4.0
1.30~1.35 7.71 0.26 23.1 76.5 0.2 1.0
1. 25~1.30 4.33 0.19 94.2 3.6 1.7 0.6

<1.25 3.43 0.16 49.5 1.5 47.8 1.1
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Fig. 5 Coal petrology characteristics of each enriched maceral
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