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Discussion on liquefaction reactivity of lithotype and maceral of low rank coal

LI Xiaoyan
(Xi'an Branch, China Coal Research Institute, Xi'an 710054, China)

Abstract: In this paper, the liquefaction reactivity of the lithotype and maceral of low rank coal was studied in
autoclave when solvent and catalyst were used in the hydro-liquefaction test. The experiment results indicate that
the conversion and the oil yield are in the sequence of vitrain, clarain, durain and fusain for macro-lithotype of coal.
At the same time, for micro-maceral, not only vitrinite, exinite have activity, but also semi-vitrinite has certain ac-
tivity, and the content of the active component (vitrinite, semi-vitrinite, exinite) increases linearly with the conver-
sion and the oil yield. Semi-fusinite has activity in liquefaction when the reflectance is less than 1.5%, but its ac-
tivity is less than that of semi-vitrinite in the same coal, and inertinite does not have any activity when the reflec-
tivity is more than 1.5%.
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Table 1 Results of quality analysis of coal lithotype samples

1% 1% wel%
Mg Aq Vat Sta Cat Hyar Nuat Oat
11.16 2.39 50.61 151 68.38 4.82 1.60 23.54
11.42 14.11 49.24 2.51 71.37 5.09 2.14 18.11
11.42 14.50 50.58 1.94 70.73 4.86 1.90 19.39
3.56 5.34 41.08 1.45 80.56 5.50 1.25 10.44
3.28 4.22 39.07 1.18 81.55 5.40 1.17 10.56
3.30 5.17 35.25 1.16 81.60 4.89 1.06 11.06
2.93 3.73 42.34 191 79.87 5.52 1.13 10.77
2.85 3.11 41.64 1.63 80.93 5.61 1.10 10.52
3.00 4.88 35.83 1.32 81.80 5.03 1.01 9.41
3.62 6.31 38.76 1.02 80.60 5.40 1.63 10.75
3.00 12.19 30.65 0.68 81.31 4.63 1.20 8.21
3.40 11.52 34.16 1.22 80.94 4.83 1.40 9.98
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Table 2 Reflectance(Rmax) and maceral of coal lithotype samples

Rumax
93.9 ( ) 0.8( ) 4.1 1.2 0.28
91.0 ( ) 0.6( ) 4.0 4.4 0.38
86.5 ( ) 0.2( ) 10.5 4.4 0.38
72.3 8.9 6.1 5.9 57 1.0 0.54
52.1 11.0 11.0 16.3 7.6 2.0 0.54
43.3 21.2 18.0 11.0 4.5 2.0 0.54
68.9 9.6 9.2 5.9 4.7 1.6 0.55
60.1 13.0 15.4 8.3 1.8 14 0.55

37.9 18.7 20.1 18.9 3.0 14
64.2 9.2 10.0 5.9 8.4 2.4 0.65
37.6 20.1 22.6 7.5 6.2 6.0 0.65

34.6 21.7 20.9 11.2 6.7 4.9 0.65
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Table 3 Results of liquefaction test of coal lithotype samples
/ 1% 1% 1% 1% 1% 1% 1%
3.73 16.54 6.28 0.26 21.35 57.71 98.41
440 5.20 14.49 4.15 0.20 23.01 60.86 97.51
4.56 15.59 3.96 0.16 27.74 53.77 96.66
4.72 7.57 4.97 0.99 26.34 56.31 91.46
5.20 7.56 4.77 0.68 27.09 53.54 88.45
450 4.77 8.00 4.18 1.93 30.33 44.18 83.85
4.27 7.67 5.81 0.88 21.70 58.88 90.67
4.64 7.45 4.46 2.00 26.08 53.43 88.78
4.77 6.79 7.95 1.17 27.23 43.10 81.46
4.14 7.87 3.33 1.10 26.77 51.77 86.71
460 4.48 6.42 2.87 151 29.89 44.91 81.12
5.88 7.75 3.90 1.19 40.83 27.91 75.70
x4 BENSHERNESERSRULEERIXE %
Table 4 Relation of coal quality and liquefaction performance of lithotype samples
Vdaf Hdaf
68.9 ~72.3 8.9~9.6 4.7~5.7 41.08~ 42.34 5.50~5.52 56.31~58.88 90.67~91.46
52.1~64.2 9.2~13.0 1.8~8.4 38.76~41.64 5.40~5.61 51.77~53.54 86.71~88.78
37.6 20.1 6.2 30.65 4.63 4491 81.12
34.6~43.3 18.7~21.7 3.0~6.7 34.16~35.83 4.83~5.03 27.91~44.18 75.70~83.85
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Fig.1 Relation of active maceral content(vitrinite+exinite)
and liquefaction yield of coal
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Fig.2 Relation of active maceral(vitrinite+semi- vitrinite+
exinite) and liquefaction yield of coal
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Table 5 Measurement results of reflectance(Rmax) of
different macerals of flaming coal and gas coal samples

0.50 0.91 1.47 2.17
0.54 0.93 1.48 2.37
0.58 0.93 1.61 2.46
32 0.62 0.90 1.50 2.29
41 0.65 1.02 1.50 2.52
0.68 1.06 1.57 2.55

Rmax<1.50%

Rmax>1.50%

90.67%~91.46% 56.31%~58.88%
86.71%~88.78%  51.77%~53.54%
81.12% 44.91% 75.70%~83.85%
27.91%~44.18% > >
>
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