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Abstract: Shengli lignite (SL) was thermal dissolved (TD) in a toluene/ethanol mixed solvent and
the dissolved matters was further analyzed with gas chromatography/mass spectrometry (GC/MS).
15 arenes were detected and their structure were identified by GC/MS. The analysis of these
high-valued arenes from soluble SL could provide an important theoretical basis for non-fuel of
lignite.

Introduction

With the development of economy, the energy crisis and environmental pollution are becoming
more and more serious. So the clean development and fine utilization of coal is paid more and
more attention by the experts. In the process of research on the structure of coal, scholars find the
coal is rich in aromatic ring and heteratom-containing organic compounds, which is a fatal
weakness of conversion coal to clean fuel. But it is a new research direction in the field of mineral
processing engineering and organic chemical industry. Aromatic ring in coal is also the aromatic
polymers and ideal raw material for engineering plastics®®, which has strong competitiveness and
development prospects of the market.

Experimental section

The SL, collected from Shengli coal field, Xilinhaote, Inner Mongolia province, China, was
pulverized to pass through a 200-mesh sieve followed by desiccation in a vacuum oven at 80°C for
24 h. Table 1 lists its proximate and ultimate analyses.

Table 1 Proximate and ultimate analyses (wt%) of SL

Proximate analysis Ultimate anal ysis(wt %, daf)

H/C
Ma Ad Vmda C H N S Ouits

1252 16.69 43.44 7429 427 108 113 1924 0.6850

diff: by difference; daf: dry and ash-free base; M: moisture (air dried base); Aq: ash (dry base, i.e., moisture-free
base); Vy: volatile matter (dry and ash-free base).

2 g of dehydrated coal sample and 50 mL of toluene/ethanol ( 1:1 ,V/V )were placed into a 100 mL

autoclave, reaction for 2 h at the temperature of 330 °C. The toluene and ethanol of the above
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solution was removed by rotary evaporation under reduced pressure and the TDSL at the bottom of
the autoclave was obtained for GC/MS analysis.

The TDSL sample was analyzed by a Hewlett—Packard 6890/5973 GC/MS equipped with a

capillary column coated with HP-5MS (crosslink5% PH MEsiloxane, 30 m25 mm i.d., 0.25 mm
film thickness)and a quadrupole analyzer and operated in electron-impact (70 eV) mode. The mass

range scanned was from 30 to 500 amu. The column was heated at a rate of 10 °C-min™ from 60 to

200 °C, held at 200 °C for 2 min then at arate of 5 °C-min™ from 200 to 300 °C and held at 300 °C

for 15 min. The data was acquired and processed using Chemstation software. The compounds were
identified by comparing mass spectrawith NISTO5 library data.

Results and discussion

Figure 1 exhibits the total ion chromatogram (TIC) of TDSL sample. In total, 109 organic
compounds were detected. 15 kinds of arenes (peak 51, 53, 55, 58, 59, 60, 62, 63, 65, 68, 69, 86, 89
and 92) arelisted in table 2.

Table 2 Arenes detected in TDSL with toluene/ethanol

peak compound relative content ( % )
51 9-ethyl phenanthrene 0.68
53 1,6,7-trimethyl naphthalene 0.95
55 3-methylbi phenyl 0.38
58 1,4-diisopropyl-2,5-dimethylbenzene 0.54
59 1,2,4,5-tetraethylbenzene 1.26
60 4-isopropyl-1,6-dimethyl naphthalene 0.77
62 1,3,5-triisopropylbenzene 0.76
63 2,3,4,4a,5,6-hexahydro-7-isopropyl-1,4a-dimethylnaphthal ene 1.01
65 10-sec-butyl-9,10-dihydroanthracene 0.71
68 10-allylanthracene 0.63
69 1-benzyl-3-ethylbenzene 0.66
86 2-ethylanthracene 0.21
89 3,6-di methyl phenanthrene 0.21
91 7-butyl-1-hexylnaphthalene 0.26
92 2,5-dimethyl phenanthrene 0.30

Seeing from table 2, we can find most arenes detected in TDSL were polycyclic aromatic
hydrocarbons. Polycyclic aromatic hydrocarbons are ubiquitous for environmental and food
contamination. It is akind of organic compound which has serious harm to health and has a strong
carcinogenic and mutagenic properties to human body™*®. In the process of processing and
utilization of coal, these factors such as transportation and combustion, are likely to lead to the
release of polycyclic aromatic hydrocarbons in coal to the environment, which has a great impact on
the ecological security!”. Therefore, the research on the arenes in Shengli lignite will be an
important subject which needs to be further studied.
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Figure 1 TIC of TDSL with toluene/ethanol

Conclusions

Study on polycyclic aromatic hydrocarbons in Shengli lignite is the basic stage to obtain
high-valued of organic chemicals from lignite, and could provide a basis for further research on the
formation, emission and pollution control of polycyclic aromatic hydrocarbons in coal combustion
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and gasification process.
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