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Structural characteristics and pyrolysis behavior of low-rank coal with

different vitrinite/inertinite ratio

WANG Xiaoling, WANG Shaoqing, CHEN Hao, ZHAO Yungang, SHA Jidun, LI Kang
(School of Geosciences and Surveying Engineering, China University of Mining and Technology-Beijing, Beijing 100083, China)

Abstract: Pyrolysis is the basis of clean coal technologies such as coal liquefaction and gasification, especially for the low-rank coal. To
further investigate the pyrolysis characteristics of low-rank coals, a series of different vitrinite/inertinite ratio ZJZ, MTH, and DT coals
(VII: 0.1, 0.76, and 1.76 respectively) are used as the research objects. The chemical structure of the sample was analyzed with Fourier
transform infrared spectroscopy (FTIR) and X-ray diffraction technology (XRD). The pyrolysis process and gas release behavior of coal
samples at 30—900 °C was checked by TG-MS. The results show that the chemical structure content of low-rank coals with different V/I is
quite different. Compared with the inertinite-rich ZJZ coals, the vitrinite-rich coals have relatively rich aliphatic structures, long aliphatic
chains, and oxygen functional groups. Especially for DT coal, it has more C—O content. The corresponding aromatic structure content de-
creases with the increase of the mirror-inert ratio. With the increase of V/I in the coal, the aromatic layer spacing d,, the ratio of the aro-
matic layer size to the aromatic layer stacking height (L,/L,) increase, and L., L, and the number of stacking layers (V) decrease. The weight

loss ratio of DT, MTH, and ZJZ coal during pyrolysis is 36.4%, 32.2%, and 28.9% respectively. As the V/I decreases, the final pyrolysis

Y78 B #3: 2022-03-20 EEHE: F/IW DOI: 10.13199/j.cnki.cst.2021-1023

ESTE: V4 =& R B H (201903D321084)

EE R 204 (1994—), B, RPN, M54, E-mail: 1021736917@qq.com

BIEIES: 248F (1979—), B THIFHA, #U%Z, 1§+ E-mail: wangzq@cumtb.edu.cn
294


https://doi.org/10.13199/j.cnki.cst.2021-1023
mailto:1021736917@qq.com
mailto:wangzq@cumtb.edu.cn

FNSAE ARG ARH RS A RHIE S AR AT

2023 455 5 1A

gaseous product yield and the maximum pyrolysis rate decrease accordingly. During the pyrolysis process, the small molecular gas, such as

H,, H,0, CH,, CO, CO,, are released; In addition, the content of released gas is closely related to the maceral composition. The mass of

small molecules produced by inertinite-rich coal is almost lower than that produced by vitrinite-rich coal. Because the vitrinite in coal con-

tains more aliphatic structures, and the polycondensation capacity between the aromatic layers is stronger, the free radicals fragment are

easily formed during the thermal process and then combined into gas.

Key words: low-rank coal; pyrolysis behavior; structural characteristics; different vitrinite/inertinite ratio
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Table 1 Petrological, proximate and ultimate analysis of coal samples
BT, B 0% Tk 53H7/% TLERIMHT 1%
Fhdn Vil R, /% -
B A XA T My, Ay Voar Car Her Our Nt Su
Z)Z 8.8 88.8 0.4 2 0.10 8.7 7.34 28.69 0.55 82.08 3.78 13.00 1.02 0.12
MTH 40.0 51.6 3.6 4.8 0.76 2.72 12.18 34.95 0.68 83.57 4.72 9.39 1.53 0.69
DT 62.0 352 0.4 2.4 1.76 7.3 2.85 38.43 0.47 79.68 4.72 14.12 1.25 0.22
TE: bAR 2k,
®2 ERERESSH
Table 2 Ash composition of raw coal samples
e WO H%
" Sio, AL, Fe,0; CaO MgO TiO, SO, P,Os K,O0 Na,O MnO, Bt
YAVA 44.66 25.51 5.37 13.18 2.51 0.57 2.98 2.76 0.08 0.24 0.106 97.97
MTH 37.04 40.04 1.42 11.72 0.26 0.65 5.74 0.12 0.15 0.06 0.047 97.25
DT 30.18 12.2 10.3 27.94 2.28 0.44 11.56 3.54 0.15 0.54 0.449 99.58
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Fig.2 XRD spectra of samples
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Table 3 XRD structural parameters of samples

FE dyx/nm L/nm L,/nm N LJL,
VAV 3.48 19.12 17.43 6.5 0.91
MTH 3.51 14.74 16.66 5.2 1.13
DT 3.71 10.66 14.56 3.9 1.37
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