2025 4 X EFMDE AL

EAREE 1 PETROLEUM RESERVOIR EVALUATION AND DEVELOPMENT 959
SIRME: T, IO, Ak, 55 W R M IS SRR IT A TEOR BLR & SR D7 T )], i =BT 15 7T %, 2025, 15(6): 959-971.

WEI Bo, YANG Shuguang, LI Xin, et al. Current status and development directions of surface and in—situ low—carbon development and utilization

technologies for oil-rich coal in Xinjiang[J]. Petroleum Reservoir Evaluation and Development, 2025, 15(6): 959-971.
DOI: 10.13809/j.cnki.cn32-1825/te.2025.06.002

i = WM E SRR 2R ARARIVR K
RETT I

FORLBELL &V, EHEL K B L LR R EFRY, RERS, B K F A

(1. B Em R s b W s L ae KBt 30 24 5 e T [ 36 DX 8 5 SE 06 2, B e B /R FA X 35K 5% 830047 ;2. Hrim
FOR AIGIXHUTR , Frasdi B R FA X B8 AT 830000;3. M 325186 55 FrasiF o8 bt , B dm 4 B /R A X 38 A 5T
830000 ; 4. TR B 2 I I & (FEAD A RITT A A, Frsde B /R iR X B8 AK5F 830009)

TEE B8 B o R AL B, e AUE T R R B TR e AVEUR 4 1R R IR R VOUR T AR, B E AR M R
MR e A R By BRI R L . B R, 9B A o R W AL o A AL R R R T R A S O T AR — E R, (S AR IR e R AL
B L RBEMETREXRBEARAXFENFEMT. ARAFBESWER AR FE RLGARRE HTALAAHLA T
JR AL - F AT E B COM A A H7  Z i B R T A R B RR e KA & A B WA, BT T #1485 i i & A
AELIR,FRETAREN., ARAERECHE - OFEZwERBREZEE T AN ZFH A E E 3 & ek oh 2340, A H M
S Bk R E R E R S TN HE RS R T R 1000 m D% F b YR B 556.6X10° t P & i R R £ 65.9x10° 1; QFTHE
T T AL AR AR TGO Al S A A BOR R R B, BRI LA e O R A PR DU B e o R R A PR R A A e
BOLENEER N ERNAE IR —BEQRE T SR AE- A — RO RBEARER, @R A TN A R
WA ERA ERERM AR EAEREIA DB ET G T -5 R 56 A E IR R B, 52 FIF # ik
BHREA, I EWERE ARSI R REEL R N SR - AR AR B RER G EREEARL;®
APFRAEREHREARAAERATER , AE R TR T rER K w R E R E LT L rER,
B AL THEFE CO R A A =k R e X R B MR LA ECOHFRER X g wmE-F IR Z 6 LA R T L m 6 K
FRHAFBERESTLEHR TRELE.

KEEIR o AR AL BT R R B £ B A

HE 5K S TE349 SCHRARIRAD : A

Current status and development directions of surface and in—situ low—carbon development and

utilization technologies for oil-rich coal in Xinjiang

WEI Bo', YANG Shuguang’, LI Xin'?, TANG Zhuyun®, ZHANG Na*, WANG Bo*, ZHAO Chen*, LI Jinru', ZHAO Zhengwei?,
FENG Shuo', JIA Chao'

(1. Xinjiang Key Laboratory for Geodynamic Processes and Metallogenic Prognosis of the Central Asian Orogenic Belt, Xinjiang
University, Urumgqi, Xinjiang 830047, China; 2. Geological Bureau of Xinjiang Uygur Autonomous Region, Urumqi, Xinjiang
830000, China; 3. Xinjiang Research Institute of Huairou Laboratory, Urumqi, Xinjiang 830000, China; 4. Xinjiang Asian New
Coalbed Methane Investment and Development Group Co. Ltd., Urumqi, Xinjiang 830009, China)

Abstract: Xinjiang has significant advantages in oil-rich coal resources. The efficient and clean utilization of these resources can ensure the

supply of oil and gas resources, promote the effective utilization of deep coal resources, and mitigate environmental issues caused by

s H H#1:2024-09-18,,
FE—EBE N T (1969—) , B 14, HF K S P URRG, NS e 50 2 AIRTT KW S8 HL TR, Huhk SEiR AR R AR X B E ARSI
X Y-8 266 5, MBI 2R AY : 830047, E—mail: weibo_156@163.com
BEEEE N :2E01990—) B 4, Bz, WA 00, R B AH OGRS . Mk SET SRR /R AR X S8 R S5 K B v X AR5 B 777 %5,
MR E m T - 830047 . E—mail: lixinwaxj@xju.edu.cn
BEE B Hiii e TR A6 XIS A T 5 DX b IR s B2 s SR VLR R 5 58 5 /R (2024B03002) 5 K [ SR RHF 5L &0 H “ 3T Bor
AL 22 CO, Hir B 1 BB 24 4 ™ R AL 5 LI AU (42462021 ) 5 #7245 K 1 76 DX R4 R T et SR R e e J 22 S D v A
F R F AR (2022A03015-2) ; #7554 B /R H 3a XK 3 31 R % Bh 350 5 35 550 R 0 5 U2 A0 b 5T R A B TR AT R T AT
(2023TSYCLIJ0005) .



2025 4F

960 U, BT R e A5 SRR T % R BUR B & e D 1) CAARE I )

traditional coal combustion. Currently, Xinjiang has achieved certain breakthroughs in understanding the occurrence characteristics,
distribution patterns, and shallow development and utilization of oil-rich coal resources. However, bottlenecks remain in key technologies
such as the in—situ conversion of deep oil-rich coal and multi—energy collaborative development. This study analyzed the resource of oil—
rich coal in Xinjiang and the current status of its development and utilization industry from the perspectives of the geological resource
quantity of oil-rich coal, the resource quantity of coal-based oil and gas, the techniques for surface chemical development and utilization,
the techniques for underground in-situ pyrolysis and gasification development, geological utilization and storage of by—product CO,,
integrated development of multiple energy sources, and the construction of national-level demonstration zones. Additionally, it proposed
suggestions for industrial development. The results showed that: (1) Oil-rich coal resources in Xinjiang were mainly concentrated in the
east, including Sandanghu Basin, Balikun Basin, and Tuha Basin. Using the geological block method, volumetric method, and abundance
method, it was preliminarily predicted that the oil-rich coal resource quantity in the Jurassic strata within 1 000 meters in eastern
Xinjiang was 556.6X10° t, and the coal tar resource was 65.9x10° t. (2) The technologies of surface gasification and pyrolysis upgrading of
oil-rich coal and preparation of coal-based chemicals in Xinjiang were relatively mature, having realized the production of clean coal
using oil-rich coal as raw material, the production of coal-based hydrogenated oil using coal tar as raw material, and the production of
methanol and ethylene glycol using purified coal gas as raw material. (3) An integrated in—situ pyrolysis and gasification development
technology system for oil-rich coal was proposed, including the evaluation technology for geological site selection, in-situ furnace
construction technology, in—situ coal seam heating technology, and enhanced extraction technology. (4) A technological pathway for the
coordinated development of oil-rich coal chemical industry and new energy through multi—energy complementarity was developed. It
mainly included using new energy to produce hydrogen, which serves as a raw material for the pyrolysis and hydrogenation of oil-rich coal
to prepare chemical products and oil products, provide thermal energy for the pyrolysis and gasification furnace of oil-rich coal, and
supply hydrogen as a raw material for pyrolysis upgrading and coking of oil-rich coal. (5) Tt is recommended that Xinjiang establishes
national-level demonstration zones for the development and utilization of oil-rich coal, including a demonstration zone for the surface
pyrolysis and gasification of oil-rich coal for the coal chemical industry, an in—situ pyrolysis and gasification demonstration zone for oil
and gas industries based on deep oil-rich coal, a geological utilization demonstration zone for by—product CO, from oil-rich coal chemical
processes, a demonstration zone for CO, storage of semi—coke from in—situ pyrolysis of deep oil-rich coal, and a multi-energy
complementary coordinated development demonstration zone for “oil-rich coal and new energy”, promoting the efficient and sustainable
development of Xinjiang’ s oil-rich coal industry.
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Fig. 1 Technical system for surface gasification and pyrolysis upgrading of oil-rich coal and coal-based chemical
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Fig.2 Technical system for integrated in—situ pyrolysis and gasification extraction of oil and gas resources from oil-rich coal

41 HREHUFEARER
ME A it S A — AR AT & S AL B S AR r &
P FRE e 5 Y UM AR R R IR R A TSR

e (BRI BEZ AF K SCHBJ il BT BRE5E) (21
AN G2 X B A M TR AR A 7 R W ) S B M AR
o AR IBT 2 A AR 7 ST T 25 14 s 522 i S
P AT R B AR P , A A 25 AR H A 52 i <
Ak e DA T B85 i Jt 2% 17 B B AR 0 B v A R
o Z5a BRI TE X S B i B 2 1, D0 S o7 g <Ak
TERATRIIX o AR 98 A TR JB 2% 1, 0 il A T o7 A

R AL I SRR PRI T T 32539, 8 5 510 1 30 25 b
FAgba R T2  M2E(R) M2 0h) V(%)
SE ARG, I 2 B .

42 R EIIERAR

JELASE AP (AR T AR B T T il AR PR - Ak
— AT SR A, 0 B I AT TR RS A IR
P I 5 AL 7 e A AR A R i A
IABE N AL S NI I 2 4 R VP M R U s
BRI B 5 =T " & 11307 X, 5 RS
T B B L, S DU R AR R e 1 g AR



964 U, BT R e A5 SRR T % R BUR B & e D 1)

2025 4F
F15E Hel

®2 BERBRRCABSABREREINTNERMER

Table 2 Evaluation indicator system for geological site selection of in—situ pyrolysis and gasification of oil-rich coal
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Table 3 Basic principles and technical characteristics of different in-situ heating technologies™?
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