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Characteristics of minerals in the Huaibei coals and ashes during ashing

at 815C
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Abstract: 15 coal samples were collected from No. 5 and No. 4 Permian coal seams in the Huaibei coalfield,

Anhui Province. Inductively coupled-plasma atomic-emission spectrometry (ICP-AES, VISTA-PRO, America

Varian) was used to determine the major element composition of coal ash after the ashing of samples at 815C,

and the minerals in raw coal and coal ash samples were investigated by X-ray diffraction (XRD, Cu, D/max-

1200, Japan). Using these methods, the authors determined the major minerals and their relative abundances in

coal and coal ashes. The results show that the major minerals in raw coals are smectite, illite, kaolinite, chlo-

rite, quartz, calcite and dolomite. Pyrite was not detected on the XRD spectra because the coals are very low in

sulfur (averagely 0.56% ). New minerals including plagioclase and hematite were formed during the ashing process.
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1 15 WEg %
Table 1 Chemical composition of 15 high-temperature ash samples
SiO, ALO; CaO Fe,O5 K,O MgO MnO Na,O P,0s TiO,
HZ4-1 57.25 29.34 6.372 2.925 1.446 0.713 0.080 0.384 0.109 1.377
HZ4-2 55.99 28.88 5.267 4.177 1.555 2.066 0.068 0.470 0.053 1.475
H74-3 52.19 33.25 5.730 3.019 2.110 1.375 0.074 0.517 0.076 1.655
HZz4-4 50.42 31.63 9.056 3.583 1.848 0.963 0.094 0.571 0.074 1.758
HZ4-5 51.76 31.43 8.503 3.856 1.501 1.116 0.094 0.499 0.088 1.156
HZ4-6 54.46 32.07 4.208 4.616 1.479 0.912 0.045 0.654 0.157 1.398
Hz4-7 49.29 32.78 8.365 5.190 1.600 0.781 0.045 0.298 0.049 1.606
Hz4-8 49.45 31.09 8.052 6.726 1.543 1.044 0.082 0.504 0.069 1.447
Hz4-9 48.88 23.53 17.610 6.088 1.214 0.838 0.248 0.381 0.093 1.113
HZ5-1 50.45 35.85 2.033 4.763 2.808 1.364 0.022 0.533 0.115 2.062
HZ5-2 51.89 34.77 1.868 4.356 3.467 0.939 0.017 0.663 0.092 1.944
HZ5-3 53.58 32.82 1.035 5.126 3.754 1.050 0.007 0.604 0.115 1.907
HZ5-4 50.63 40.37 1.064 3.751 0.869 0.643 0.006 0.397 0.077 2.190
HZ5-5 50.76 37.46 1.406 4.280 2.044 1.034 0.010 0.357 0.098 2.546
HZ5-6 52.24 36.18 1.897 3.592 2.079 1.189 0.010 0.543 0.106 2.170
2 wg %
Table 2 Relative abundance of minerals in coal
HZ4-1 — 54.0 — 16.2 8.0 14.9 6.7 —
H74-2 19.8 9.9 29.7 =y 21.8 5.3 4.6 —
H74-3 18.2 45.6 — 9.9 — 11.4 4.0 —
HZ74-4 16.5 41.2 — 24.7 — 15.7 — —
HZ4-5 15.4 15.3 552 6.6 5.8 5.8 — —
HZ4-6 — 57.1 — 30.3 — 6.8 5.1 —
Hz4-7 — 24.3 — 38.9 — 24.5 10.6 —
HZ4-8 =7 39.5 — 21.1 — 27.6 3.5 —
HZ4-9 15.9 28.6 — 17.5 — 31.8 3.8 —
HZ5-1 RN 42.6 34.1 21.3 — — — —
HZ5-2 22.2 16.6 33.3 25.7 — — — —
HZ5-3 — 46.5 26.0 11.6 13.9 — — —
HZ5-4 9.9 59.2 — 5.9 — — 23.0
HZ5-5 — 22.4 55.7 — — — — 19.3
HZ5-6 — 37.1 29.7 15.4 — 5.0 5.6 —
3 815C wp %
Table 3 Relative abundances of minerals in coal ash samples
AHZ4-1 — 17.3 28.4 16.8 — 4.7 4.8 —
AHZ4-2 — 17.1 36.3 — 31.2 — — —
AHZ4-3 — 34.4 21.5 8.6 21.4 2.9 — —
AHZ4-4 — 28.3 38.9 — 18.1 4.1 7.4 —
AHZ4-5 — 25.6 14.9 — 23.9 7.0 26.5 —
AHZ4-6 — 47.5 — 11.3 25.4 4.8 4.4 —
AHZ4-7 — 41.8 27.9 — 16.3 2.8 4.3 —
AHZ4-8 — 15.9 42.4 — 24.8 5.3 9.6 —
AHZ4-9 — 21.5 36.6 9.7 14.5 3.9 7 —
AHZ5-1 — 42.7 22.2 13.4 9.4 4.7 6.7 —
AHZ5-2 — 35.6 29.3 11.7 9.1 7.3 6.1 —
AHZ5-3 15.9 26.5 23.4 12.7 11.9 3.2 2.8 —
AHZ5-4 — 23.0 32.0 — 43 — — —
AHZS5-5 — 36.5 31.8 15.6 — — — 14.6
AHZ5-6 — 35.6 37.5 — 24.9 — — —
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