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Abstract: Tar-rich coal is a special coal resource with the property of oil and gas resources. Developing the oil and gas re-
sources contained in the tar-rich coal is of great significance for ensuring energy security and realizing the goal of "dual
carbon". In-situ pyrolysis of tar-rich coal is a new coal resource development technology. Through some artificial cracks in
coal seams, multiple wells can be connected. The coal seam is then heated using some technologies such as electric heat-
ing or fluid heating to generate oil and gas resources from the pyrolysis of tar-rich coal. At present, some problems such as
coal seam heating mode, optimal pyrolysis temperature, reservoir reconstruction technology and efficient extraction of
pyrolysis oil and gas need to be urgently solved. (1 There are some defects in the application of reaction heating, conduc-
tion heating, and radiation heating in the underground in-situ heating of tar-rich coal. Convection heating based on injec-
tion fluid heating is more suitable for the in-situ heating of tar-rich coal. According to different geological conditions, it is
still necessary to carry out targeted research work for optimizing the economical and safe heat carrying fluid and creating
an efficient pyrolysis atmosphere. The combination of various heating methods is expected to be the breakthrough direc-
tion of the underground in-situ heating method of tar-rich coal. 2) At present, 350-450 °C is generally recognized as the
efficient pyrolysis temperature. With different coal characteristics and different pyrolysis atmospheres, the corresponding
dominant pyrolysis temperature range is slightly different. The methods of chemical thermodynamics and kinetics for the
pyrolysis of tar-rich coal are effective means to predict pyrolysis temperature scientifically. 3 Hydraulic fracturing, super-
critical CO, fracturing, and liquid nitrogen fracturing have some limitations for the in-situ pyrolysis of tar-rich coal. For
different geological conditions, it is necessary to select the appropriate reservoir reconstruction scheme through specific
objective evaluation. Controllable shock wave technology has the advantage of high efficiency and control in rock fractur-
ing and is expected to be widely used in the in-situ pyrolysis process in the future. 4) The combustible gases produced by
the pyrolysis of tar-rich coal are mainly CH,, H,, and CO, accompanied by a high content of CO,, which is easy to be dir-
ectly extracted. The oil produced by pyrolysis is coal tar with high density and high viscosity, which will condense in large
quantities below 180 °C. There is a risk of wellbore clogging and the key to improving the extraction efficiency of pyrolys-
is products is to formulate the temperature and pressure maintenance scheme of the extraction well. In addition, the sys-
tematic issues such as integrated geological engineering evaluation, in-situ pyrolysis reaction process monitoring, and the
whole-process numerical simulation of tar-rich coal should also be focused on in the future research work.
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Fig.1 Schematic diagram of drilling in situ pyrolysis of

tar-rich coal
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injection fluid underground in-situ pyrolysis oil extraction
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