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Abstract ; The middle reaches of the Yellow River is an important coal rich area and the main production area of tar-

rich coal. Restricted by the resource endowment characteristics that is lack of oil,less gas and relatively rich coal , it is
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a significant requirement on the basic guarantee for domestic energy supply security to utilize coal with the green min-
ing,clean and low-carbon development. Realizing the coordinated development of tar-rich coal exploitation in the
Yellow River Basin and eco-environmental protection is of significance to alleviate the shortage of oil and gas supply
and ensure the energy strategic security in China. As a kind of coal-based oil and gas resource , the scientific connota-
tion , particularity and key geological problems of tar-rich coal are needed to be further illustrated , and the green and
low-carbon development technology needs to be studied. (D Tar-rich coal is occurrence in low and middle rank of
coals,which generate oil, gases and semi-coke by pyrolysis. The major characteristic is with more hydrogen-rich struc-
ture. The main composition of the semi-coke is fixed carbon,which is similar to anthracite,the gases are mainly CH,,
H,,CO and hydrocarbon gases, which are considered as fuels and chemical materials, and the oil is coal tar that is
similar to heavy oil, which can be converted to the standard clean fuel through pretreatment, hydrofining and hydro-
cracking. @ The hydrogen-rich structure is the vital basis for tar-rich coal as coal-based oil and gas. The fundamental
principle to establish the prediction model and evaluation theory of tar-rich coal is investigating the petrological and
sedimentological characteristics and control laws of hydrogen-rich structure ,and analyzing the mechanism of the coal-
forming origin , deposition and transformation , coalification , accumulation and geological control. @) Cascade utilization
and in-situ pyrolysis are important pathways to realize green and low-carbon development of tar-rich coal. The pyroly-
sis-gasification integration and the pyrolysis-chemical-power on the ground can realize the clean and efficient utilization
of the tar-rich coal. The underground in-situ pyrolysis is expected to overcome the problem of clean and low-carbon uti-
lization of tar-rich coal. For instance ,the underground in-situ pyrolysis technology uses underground roadway to carry
out coal seam segmentation, thermal insulation and sealing, and realizes the underground pyrolysis and tar recovery
through the in-situ heating of coal seam. The borehole in-situ pyrolysis technology can achieve heating tar recovery by
injecting heat from the hot injection hole and collecting tar from the extraction hole. T artificial cracking is needed as
an ancillary technique. Exploiting and managing the tar-rich coal as the coal-based oil and gas is an important direc-
tion for the high quality development of coal industry in a new era.

Key words :tar-rich coal;coal-based oil and gas;hydrogen-rich structure ;tar yield ;low-carbon exploitation
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Table 1 Basic component and properties of coal gas and natural gas

[4,6-7]
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Table 2 Basic component and properties of coal and semi-coke **"

o ¥4 R B/ K4/ RIMME/ A RS WREEHR/ %

- % 53/ % % % (MJ - kg™) i HCI (FA%0)
TCHAHE 1 11.29 13. 66 0.30 10. 85 31.71 59 60. 31
Te R 2 10.27 11.82 0.34 10. 52 32.20 106 50. 65

SRR 5.40 39.05 0.62 13. 60 31. 61 89 45.78

Ak 10. 48 11.24 0. 61 10. 40 31.21 53 41.67
B TP A B PR A A 2 R AT T—3 36 C . M/ IR B o BUR AR, 4

PEAR CREBRR , 2L T T A T, R AR
II*WS Y41 25 52 W £ 90 43 B BRAL S T AR AR
5 FUA AR L, AR TR R T > 300 °C 18 4 % A
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ﬂiﬁ,H/c JAF H S A R, #E 360 °C AR
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Table 3 Component distribution and physical properties of heavy oi

1[8]

o (20 C)/ FE80 C)/ P L H/C RS %
(kg-m™) (mPa - s) T EL % JRF L WLy S JBE 5 Wi B

(A AlE S 1108.8 191.2 0. 06 15.70 0.96 9.54 68. 46 19.54 2.37
s @ARbiCR 1108.2 3175.4 0.01 19. 80 1.57 16.02 45. 61 31.16 6.87
R 946. 6 212.3 0.03 6. 85 1.71 44.76 27.40 26. 12 1.72
FH IR TR A AR 1146.5 2545.2 1. 06 23.20 1.02 8.52 19.52 38.13 24.30
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