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Mineralogical features of the coal gangue in the Guanbanwusu mine, Jungar
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Abstract: The mineral composition and microstructure of the parting of Guanbanwusu mining area in Jungar
coalfield were analyzed with X-ray diffraction, Fourier transform infrared spectrum and Scanning electron micro-
scope. The results indicate that partings are widely distributed in the bottom layer of No. 6 coal seam of the
Guanbanwusu coal mine, showing lamellar output. The main mineral in the partings is kaolinite followed by a
very small amount of boehmite and other minerals. The molar ratio of SiO,/Al,O5 is approximately 2.00 ~
2.10, which is close to the theoretical ratio of the kaolinite group minerals. The sample has a low content of Fe

and Ti. The single-crystal form of kaolinite is mainly hexagonal plate, flaky stacked polycrystalline, as shown
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by scanning electron microscope. The size of the single-crystal is less than 5 pm. The kaolinite in the gangue of

the Guanbanwusu mining area has high crystallinity, which can be used to produce ceramics.
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Table 1 Chemical composition of coal gangue samples
(Si0,)/
i S0, ALOy  FeOs MO CaO  NaO KO  MnO T,  POs  L.O.1 ki "< /;loé)
n 23

GB-2 42.851 34.570 0.240  0.044  0.099 0.014 0.139 0.002 0.261 0.014 21.663 99.897 2.107

GB-5 38.704  31.204 0.248 0.043 0.146 0.013 0.171  0.002  0.592  0.021 28.709 99.852 2.109

GB-7 38.236 30.820 0.348 0.068 0.527 0.023 0.236  0.004 0.612 0.033 28.558 99.465 2.109

GB9 32.244 26.701 0.476  0.045 0.631 0.016 0.078 0.005 1.033 0.022 38.136 99.385 2.053

GB-11 35.014 28.674 0.699 0.023 0.161 0.012 0.092 0.003 0.942 0.024 34.097 99.741 2.076
K L.O. TUREERE

: F 2 BEFAEH X HEITHEE
P g Table 2 XRD data for coal gangue samples
=
$ g E d/nm d /S
g ge ikl %
£ S i (B>  GB2 GBS GB7 GB9 GBIl
= 001 0.714 0.717 0.713 0.714 0.714 0.714
GB-11 | &
obo L’“‘ng—"J”“—'u—“—— 020 0.445 0.446  0.445  0.446  0.447  0.446
o= ) L S A A 110 0.435 0.436  0.435 0.435 0.437 0.436
LGB-7 )\ Ky 11 0.417 0.417  0.416 0.417 0.417 0.418
| GB-5 M ﬂ S : 021 0.378 0.374 0.374 0.374 0.374 0.384
GB-2 h e ; o 002 0.357 0.357 0.357 0.357 0.357 0.357
P AR T CARORN N A I 201 0.257 0.256  0.256  0.256 0.256  0.256
A N i . 003 0.238  0.238  0.238  0.238 0.238  0.238

K 3 BEAFA RS I XRD AT K0

Fig. 3 X-ray diffraction spectra of coal gangue samples
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Fig. 4 Calculation of the Hinckley crystallinity index

for kaolinite
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Table 3 The intensity of crystal ratio of kaolinite
FE il GB-2 GBS GB-7 GB9 GB-11
1C110) 3337 2669 2935 2028 1287
1€020) 2136 1771 1811 1314 961
LEAH 1.562 1.507 1.621 1.543 1.339
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Fig. 5 Infrared spectra of coal gangue samples
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