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Thermal extraction of lignite in ionic liquid
and separation and characterization of its extracts
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Abstract: Based on the high efficient depolymerization performance of lignite in ionic liquids, thermal
dissolution behaviors of 3 lignites Xianfeng ( XL ), Xilinggele ( XLGL) and Shengli ( SL) were investigated.
And the thermally dissolved products from XL extracted by ionic liquid 1-butyl-3-methyl imidazole chloride
([ Bmim ]Cl) were separated and analyzed to explore the structure information of the lignite. It is found that the
extraction yield of 3 lignites in ionic liquid [ Bmim ] Cl is significantly different under the same extraction
conditions. The order of extraction yield is; XL > SL > XLGL. The thermally dissolved products of XL during
extraction in [ Bmim ] Cl can be separated into acetone-soluble (15.9% ), pyridine-soluble (56.0% ), and
pyridine-insoluble (28.1% ), respectively. Acetone soluble ( AS) mainly contains long chain fatty compounds,
tricyclic aromatics and tetracyclic aromatic compounds. Pyridine soluble (PS) and pyridine insoluble ( PI)
mainly contain tricyclic aromatics and pentacyclic aromatics.
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Table 1 Proximate and ultimate analyses of lignite

Proximate analysis w /%

Ultimate analysis w ./ %

Sample M, A, V.. H o N S
XL 33.6 18.5 60.6 63.07 6.01 28.73 1.79 0.40
SL 14.7 15.1 33.3 68.25 5.23 24.34 112 1.05

XLGL 16. 4 16.2 51.1 68. 45 6.35 22.65 1.26 1.30
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Table 2 Ultimate analysis of AS, PS and PI
Ultimate analysis w ./ % Atomic ratio
Sample =
C H (oM N S H/C o/C
Extracts 63.70 5.82 25.55 4.67 0.26 1.10 0.30
AS 67.44 7.37 16.76 8.24 0.19 1.31 0.19
PS 65.49 5.86 21.32 7.01 0.32 1.07 0.24
PI 64.17 5.36 23.62 6.62 0.23 1.00 0.28
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Figure 2 FT-IR spectra of the extracts, AS, PS and PI
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Figure 3 UV spectra of the extracts, AS, PS and PI
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Figure 4 'H-NMR of AS, PS and PI
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Table 3 'H-NMR analyses of AS.PS and PI
Sample Distribution of hydrogen w/ %
H, H, H, H,
AS 8.92 46.91 19.27 24.90
PS 20.00 51.50 18.00 10. 60
PI 21.10 54.22 14.56 10.1

note: H,: 6=6.0~9.0; H,: =2.0 ~4.0 ~2.5(DMSO);
Hy: 86=1.0~2.0; H,: 6=0.2~1.0
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