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Effect of different carbon structure with different metamorphic

degree on pyrolysis product characteristics

YANG Wanging, LI Qingchun, ZHANG Zhigang
( Shandong Energy Zibo Mining Group Co. ,Lid. ,Zibo 255000, China)
Abstract: In order to provide basic data for the development and application of coal pyrolysis technology, pyrolysis experiments of coal
samples (lignite and bituminous) with different metamorphic grade were carried out with a thermogravimetric analyzer and a fixed bed
reactor. The relationship between the metamorphic degree of coal samples and the content of each component in tar were explored by a
gas chromatography—mass spectrometry ( GC-MS) and nuclear magnetic resonance (°C NMR) spectrometer. The research results show
that the difference of carbon structure in coal samples is the important reason of the differences of tar composition. The tar yield is closely
related to the content of aliphatic substituted aromatic carbon, ratio of CH,/CHj;, and the oxygen content in the coal. The aliphatic side
chain of lignite is very likely to decompose and produce gaseous products with a small molecular weight during pyrolysis, leading to the
maximum gas yield in lignite pyrolysis. In addition, the aliphatic substituted aromatic carbon value is the lowest in lignite, indicating
that alkanes formed in tar produced by lignite pyrolysis are difficult to form. The content of aliphatic carbon in the bituminous coal is
45.36% and the CH,/CH, ratio is 1. 57, which leads to the bituminous coal from No.2 Coal Mine in Pingshuo of Shanxi Province has
the biggest potential of hydrocarbon generation in the process of pyrolysis. The maximum content of cyclanes in the pyrolysis tar of bitu-
minous coal reach to 8.25%.
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Table 1 Proximate and ultimate analysis of coal samples

Tk 5387/ % TEE T (THRICIKEE) /%
My Ay Var  Cuau H N S (O

MR

NM 17.02 9.63 48.22 75.32 3.76 1.19 0.35 19.38
XJ 1.22 8.59 39.48 80.58 5.27 1.21 0.38 12.56
HL 6.32 17.73 43.21 81.97 4.97 1.28 2.12 9.66

SX 2.26 18.97 39.11 83.28 5.86 1.33 0.26 9.27
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Table 2 Main assignments of chemical shift values for

different structural carbons in solid >C NMR spectra
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Fig. 1 TGA and DTG curves of four coals
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Fig.2  Comparison of fix—bed pyrolysis yields with four coals
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Table 3 The proportion of carbon structure and the composition of pyrolysis tar

. Fa i 5358 %
R L/f CH,/CH,4 - -

fo fi fa FEH el b3 Whefe By Hib
NM 0.16 0. 88 26. 49 7.29 37.23 45.56 4.32 10. 26 37.49 1.92 37.93 14. 32
XJ 0.15 0.33 14. 33 8. 17 31.55 54. 47 10. 46 27.16 39.11 0.83 27.32 6.41
HL 0.22 0.47 11.02 8. 66 34. 18 39.36 12. 63 39.78 24. 47 0.99 23. 81 11.94
SX 0.17 1.57 10. 95 9.94 45. 36 58. 47 15. 81 22. 84 44.53 8.25 22.48 10. 15
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Fig.5 Ratio of different carbon structure content in coal samples
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Fig. 6 Alkane and aromatics content in pyrolysis tar and carbon

structure distribution in pyrolysis tar of coal samples
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