41 4 Vol.41 No.4
2016 4 JOURNAL OF CHINA COAL SOCIETY Apr. 2016

J. 2016 41(4) :1025 - 1031. doi: 10. 13225 /j.

cnki. jees. 2015. 0626
Du Jingwen Fan Lihua Hou Caixia et al. Caking property of hypercoal prepared from Ordos lignite J . Journal of China Coal Society
2016 41(4) :1025 - 1031. doi: 10. 13225/j. cnki. jees. 2015. 0626

( 063009)
(300 ~400 C) N
300 € NMP 89.6 380 C
98.2
: TD849 CA 10253 -9993(2016) 04 — 1025 - 07

Caking property of hypercoal prepared from Ordos lignite

DU Jing-wen FAN Li-hua HOU Gaixia ZHANG Shuai WANG Xiao-diu LIANG Ying-hua
( School of Chemical Engineering North China University of Science and Technology Tangshan 063009 China)

Abstract: The hypercoal was extracted from Ordos lignite by different solvents and high temperatures ( 300 =400 °C) .

The structural changes of hypercoal and the influence factors of its caking property was investigated by means of FT -

IR and TG analysis. The caking components were separated by classified extraction at room temperature from hyper—
coal to analyze the origin and property of caking components. The results show that: Hypercoal has high caking index
by high temperature extraction despite its raw coal without caking ability. Hypercoal has high volatiles by relatively low
temperature and polar solvent these compounds are not conducive to the formation of plastic mass because of its in—
tense volatilization before coal pyrolysis in contrast high extraction temperature and nonpolar solvent are beneficial for
reducing oxygen containing functional groups and maintaining the active hydrogen content so the caking indexes of hy—
percoal are 89.6 and 98.2 when using NMP and washing oil as solutions at 300 °C and 380 °C respectively. Asphali-
ene and preasphaltene are caking components in hypercoal with moderate molecular weight they have many aliphatic
hydrocarbons and polycyclic aromatic hydrocarbons which determine the caking property of hypercoal.

Key words: Ordos lignite; hypercoal; caking property; classified extraction
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1

Fig. 1 Schematic diagram of classified extraction
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Table 2 Extraction ratio and caking index analysis
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3
Table 3 Ultimate analysis of raw coal and hypercoal
w( Cay) /% w( Hyy) /% w(0") /% w( Nyy) 1% w( Syy) /% H/C o/C
61.90 4.20 32.81 0.77 0.32 0.81 0. 40
NMP -300 - HPC 68. 71 5.07 23.01 2.90 0.31 0.89 0.25
NMP -320 - HPC 69. 14 5.58 20. 63 4.36 0.29 0.96 0.22
NMP -340 - HPC 69. 32 5.84 22.13 4.42 0.30 1.01 0.23
NMP -360 - HPC 72.35 5.97 16. 83 4.54 0.32 0.99 0.17
NMP -380 — HPC 79.74 6.45 9.59 3.96 0.25 0.97 0.09
NMP -400 - HPC 79. 38 6. 14 9.53 3.72 0.24 0.92 0.09
THN -380 — HPC 83.83 6. 10 8.76 0.92 0.40 0.87 0.08
WO -380 - HPC 88.30 4.22 4.96 1.73 0.79 0.76 0.04
WO
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Fig. 2 TG analysis of raw coal and hypercoal

3 380 C 3
C 0 0/C
G G WO -HPC H/C
0/C THN - HPC NMP - HPC
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4
Fig.4 FT - IR analysis of hypercoal at different solvents
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4 AS PA GC/MS
Table 4 Compounds identified in AS and PA by GS/MS
AS PA AS PA
1 1- - I8 15- -2- N- -2-
2 224- -13- 9 26- 2611- -
3 3- 14- - 20 1-
4 2- -2- 24- - 21 25- -1- 2-
5 2 (1- -1- ) -
6 2- -2- 2 NN-
7 2- 2- -2- 24 1- 26- -4 -
8 33- 25 4- -
9 26 4- -N- - 11 - -
10 17- 27 12- - 3- -
1 37- - 6- -1- 28 34- -5-(2- ) -
12 2 - -2 29 57- -4 - N -
13 1- - 37- - 30 1-
5- -2 4- -(13- -2 4- 2610 15 -
14 2 - 31 B i 934 ) N
1- -12- 19- -1-
15 32 (45)
16 1- -2- 33 2- -
17 34 14- -58- -
N R I 2010 42(2):10 - 14.
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