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Carbon emissions from in-situ pyrolysis of tar-rich coal based on
full life cycle analysis method

XUE Xiangyu, WANG Chang’an, DENG Lei, NING Xing, CHE Defu
(State Key Laboratory of Multiphase Flow in Power Engineering, Xi'an Jiaotong University, Xi’an 710049, China)

Abstract: The control of carbon emissions has already become a great social strategic problem in China which must be
solved at present and in the future. It is imperative to carry out safe, efficient, and low-carbon utilizations in the coal in-
dustry under the target of achieving carbon emission peak. Tar-rich coal is abundant in western China. It is mostly com-
busted for power generation, which results in the wastage of valuable resources and serious environmental pollution. The
in-situ pyrolysis process of tar-rich coal provides a new method for generating oil from coal. This method is to produce oil
without mining coal while alleviating damage and pollution to geological formations. Compared with traditional coal min-
ing methods, it can reduce the size of goaf section and minimize the damage to rock structure. As a new coal-to-oil route,

the in-situ pyrolysis of oil-rich coal is still at an initial stage for research, for which there are still few carbon emission

Wi BHEA:2022-04-06  {EEIBHI:2022-06-09  FEHIE: KHET  DOI: 10.13225/j.cnki.jecs.2022.0444

B &R : ALY R IR SR M E (HNKI20-H87) [w] "_.Iaq'-:- [=]
EE B BEE K (1987—), 22, BRPUEIA, A58/ . E-mail: xuexiangyu@stu.xjtu.edu.cn CETh S _; -
BIEE: 156 (1962—), T, M A, #d%, 14 F0f . E-mail: dfche@mail xjtu.edu.cn - _,'_E r 'l
SIS B £, B, XE, 55, 5 T A A A Jo 300 A0 aih o D0 A i (0], E AR A I, 2023, 48(4): k= :
1773-1781. [=] LR T
XUE Xiangyu, WANG Chang’ an, DENG Lei, et al. Carbon emissions from in-situ pyrolysis of tar-rich coal % sh e

based on full life cycle analysis method[J]. Journal of China Coal Society, 2023, 48(4): 1773—1781.


https://doi.org/10.13225/j.cnki.jccs.2022.0444

1774 # % F #® 2023 44 48 %

evaluations from the perspective of the full life cycle analysis. Based on the carbon emission accounting method widely
adopted, the life cycle analysis (LCA) is employed to analyze the carbon dioxide emission in the whole process of an in-
situ tar-rich coal pyrolysis project, including coal seam modification, in-situ heating, product processing, product trans-
portation and terminal consumption. A lateral comparison of greenhouse gas inventory with indirect coal liquefaction and
direct coal liquefaction is also carried out. At the same time, the greenhouse gas emission from the in-situ pyrolysis of tar-
rich coal is analyzed systematically. The results show that it is necessary to adopt low-carbon energy in the development of
in-situ pyrolysis of oil-rich coal. With power grid as the energy source, the LCA carbon emission of in-situ pyrolysis is
about 2.234 5 t CO, for each tonne of coal treated, while with wind power as the energy source, merely 0.608 6 t CO,. The
in-situ pyrolysis of tar-rich coal has an obvious advantage in carbon emission reduction over indirect or direct coal lique-

faction process. To reduce carbon emissions effectively, several mitigation measures need to be combined, including pro-

moting energy efficiency, optimizing heat sources, and increasing the proportion of clean energy.
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Fig.1 Hole pattern of in-situ pyrolysis of tar-rich coal
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Fig.2 Inventory of carbon emissions based on LCA
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Table 1 Compilation of carbon emission factors data
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LR ) 0.892 (MW -+ h) [12]
VWLV 0.017 8 ¥(MW - h) [13]
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PSS 600 g/km [18]
JEHETT R 0.499 t/(COL/1) [19]
PES$-30 Y 0.317 kg/km [20]
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USRS L I AONER S vt 308 3.9 th(CO,/ith) [21]
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Table 2 Inventory for carbon emissions from in-situ

pyrolysis of tar-rich coal
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Table 3 Inventory for carbon emissions from coal indirect and coal direct liquefaction process based on LCA
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Fig.3 Carbon emissions from in-situ pyrolysis of tar-rich

coal based on LCA
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and coal direct liquefaction process (Power source: Grid)
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