A ZAL

#rxgaiam COAL SCIENCE AND TECHNOLOGY

FRIE A CO N THRIE 12755 BE 25 AL L S O S A AR AT

TR Mk R DT ATLE

SIAA:

CURGE, MR, BB, SO SR CO X ICHAMRE Sy 5k B 95 AL S RO S R AR R AR [T]. SRR BHA R, 2024,
52(11): 323-336.

JIA Yichao, YANG Dong, HUANG Xudong. Mechanism of mechanical strength degradation and microstructure evolution of anthracite
induced by supereritical carbon dioxide[J]. Coal Science and Technology, 2024, 52(11): 323-336.

TELR BRI E View online: https://doi.org/10.12438/cst.2023-1453

LT RE R HA S EE
Articles you may be interested in
I S COL VR e TR SIOULZ ¥ B 2k P A SRR 72

Experimental study of microstructure and mechanical properties—acoustic emission characterization of high—rank coal under
supercritical CO, action

PERPIFF AR . 2024, 52(10): 127-135  hitps://doi.org/10.12438/cst.2024-0452
FR I SR ARBORT I AA I 375 (1 VE T LB S5 i) PR 2R 43 #r

Analysis of the mechanism and influencing factors of supercritical carbon dioxide on coal permeability enhancement

PERPIFFAR . 2023, 51(2): 204-216  hitps://doi.org/10.13199/j.cnki.cst.2022-2259
FET o TRAU A RORES AR AE XS TCAAE I CH,, . CO MRS LEBIFSY

Comparative study on effect of microstructure characteristics on adsorption of CH, and CO, in anthracite based on molecular
simulation

BEBFIEFAR. 2024, 52(3): 106-114  https:/doi.ore/10.12438/c5t.2023-0692

SDS/SDBS X TCARAIHREAE ) 7330 ) 241
Molecular dynamics simulation of the effect of SDS / SDBS on the wettability of anthracite
PERPIFR AR 2022, 50(12): 185-193  hitps://doi.org/10.13199/j.cnki.cst.2021-0414

S I S CO2ME BT AL N SRAEAR R RIF 5 ik Ji
Mechanism and characterization model of supercritical CO2 adsorption on coals:a review

JERBI2FFIAR. 2020, 48(1)  hitp://www.mtkxjs.com.cn/article/id/8eab49c¢4-5919—4e11-8a38—1a9457h54856

e BE A RS T AL R e A% o — b A e 1 S i S AT
Experimental study on adsorption and desorption characteristics of anthracite by temperature shock

TREIRBEFAR. 2022, 50(9): 93-103  hitp://www.mtkxjs.com.cn/article/id/a76ce602—-646f—4faf—aa59-2bf3070921d3



http://www.mtkxjs.com.cn/
https://doi.org/10.12438/cst.2023-1453
https://doi.org/10.12438/cst.2024-0452
https://doi.org/10.12438/cst.2024-0452
https://doi.org/10.12438/cst.2024-0452
https://doi.org/10.13199/j.cnki.cst.2022-2259
https://doi.org/10.13199/j.cnki.cst.2022-2259
https://doi.org/10.12438/cst.2023-0692
https://doi.org/10.12438/cst.2023-0692
https://doi.org/10.12438/cst.2023-0692
https://doi.org/10.12438/cst.2023-0692
https://doi.org/10.13199/j.cnki.cst.2021-0414
https://doi.org/10.13199/j.cnki.cst.2021-0414
http://www.mtkxjs.com.cn/article/id/8eab49c4-5919-4e11-8a38-1a9457b54856
http://www.mtkxjs.com.cn/article/id/8eab49c4-5919-4e11-8a38-1a9457b54856
http://www.mtkxjs.com.cn/article/id/a76ce602-646f-4faf-aa59-2bf3070921d3
http://www.mtkxjs.com.cn/article/id/a76ce602-646f-4faf-aa59-2bf3070921d3

F25F 11 CA =3 N Vol. 52 No. 11

2024 4F 11 H Coal Science and Technology Nov. 2024

&@ﬂ%éxﬁ

POROHL, B AR, BB, A5 RIS CO, X ICHRME T 2756 B 25 AL L B OSSR RRAE (], BEARH 2R,
2024, 52(11): 323-336.
JIA Yichao, YANG Dong, HUANG Xudong, et al. Mechanism of mechanical strength degradation and microstruc-

ture evolution of anthracite induced by supercritical carbon dioxide[J]. Coal Science and Technology, 2024, 52(11):

%%@ﬁ?ﬂﬁ%ﬁﬂﬁi 323-336.

Bl CO, X TR 157528 S AUHLHI A H
MM LT R HFE

REM, 0 K, 2R, D TH, ALE

ORJFHE TR TR PR B8 FR s S0 00 2, (U7 KR 030024)

W OE.ABTRIFLEEENCO, TP, BIEFK CO, * RIAME H F 3% E %ﬁmm%%%maﬁ
ARJBIE ABF R 5, 3t 2 Ahle 2B (40, 60 °C)F&H T ARIEF CO, 3R 5 A4 37485, #)
B ZAFHR R IER CO, iZ /0L & BB AR 3 dh K K E_Sd'}t—f] 5% B 3 AT e 4&;1}] CT Pl
WERARIEILEREFLEM, B ARRZAE(0, 1, 3. 5. 7d)5ILE R é’a%ﬂc»’c}i BTA
165 CO, 1238 )5 TIBKE Z A% IR & 5 ML H % T V‘]Eﬂﬁ% o R EM . ABIEF CO, A AIARE
ENFRE S — a2, AR Z T A 6938 e, S AR B R AR, R A TR —
AL, SN EENIAZA0~5d, RAEFEXNRET, BRAFEATFHYRTRH;E KR, RE
60 C, B 40 CHRETHRIER CO, ABERFIAERK AN R; 48 CT AW RAALIN, 28
16 CO, iz eaermmmitk, “BrsUR” 2%y K, AANLLLRM LT, LMTEEm, B
BRI EBAE O~SdRB L FRI AL LWGILREA, S ARILELRER LT, BHLTHE;
AR CO, AZNBEAR R ER, Ll FBUE A R PO A IS 5 A ks B A S, Tk “rssRILR”
ﬁ%%w*ﬁ FHAFRILMARHLF . HFHEELE@RGIER, %%%Wﬁﬁﬁﬁ,i“@%ﬁ
" — T mILERAF, RAFHEENNFREGKE; BERER LI FRED SIIFE, B
m%ﬁﬁ%ﬁcgamg,%ﬁ BE LR, BEREAR G LB, NEEASFRNHTD,
AT RN EWLIR A K
KRR RGN CO,; TIBBE; A 545 5 ALhUH]; L A
FE 42K S TD849 XHEARERL: A X EHES:0253-2336(2024)11-0323-14

Mechanism of mechanical strength degradation and microstructure evolution of

anthracite induced by supercritical carbon dioxide

JIA Yichao, YANG Dong, HUANG Xudong, SUN Dingwei, HE Liguo
(Key Laboratory of In-Situ Properties-Modified Mining of Ministry of Education, Taiyuan University of Technology, Taiyuan 030024, China)

Abstract: In order to reveal the effect of supercritical carbon dioxide on the mechanical strength and microstructure of anthracite in the
process of CO, injection into deep coal seams, takes anthracite as the research object, the degradation characteristics of coal by supercritic-
al carbon dioxide under two constant temperatures (40 °C and 60 “C) were investigated. The self-developed supercritical carbon dioxide
immersion equipment combined with coal uniaxial loading device was used to preliminarily determine its mechanical strength. The struc-
tures such as pores and cracks were characterized by CT scanning system, and the physicochemical effects of different soaking days (0, 1,
3,5, 7 d) on pores and cracks were analyzed. The intrinsic relationship between macroscopic strength loss and microstructure evolution of

anthracite after supercritical carbon dioxide immersion was revealed. The results show that supercritical carbon dioxide has a certain time
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effect on the deterioration of the macroscopic strength of anthracite. With the increase of soaking time, the deterioration effect gradually
weakens and gradually reaches a certain value. The main period of the deterioration is within 0—5 days of soaking, and the average size of
the damaged particles gradually increases with the change of failure mode. Compared with the constant temperature of 60 °C, the supercrit-
ical carbon dioxide under constant temperature of 40 °C has a more obvious degradation effect on coal. With the help of CT scanning sys-
tem, it was found that after the supercritical carbon dioxide immersion, the white minerals disappeared, the “solution holes” gradually ex-
panded, the cracks in the new holes continued to develop, and the crack opening increased. The internal pore and fissure of the coal sample
developed rapidly into a relatively continuous pore group within 0—5 days, and then the internal pore and fissure developed slowly and
gradually became stable. The supercritical carbon dioxide intrudes into the coal, and by extracting organic matter in the coal matrix and
dissolution of carbonate mineral components, it forms “dissolution pores”, destroys the crystal structure, and leads to the gradual develop-
ment of internal pore groups. With the increase of specific surface area, the adsorption capacity of coal increases, and the“swelling effect”
further increases the development of pore and fracture, and finally leads to the change of macroscopic mechanical strength. According to
the analysis of the macroscopic strength loss mathematical model, after the coal is soaked in supercritical CO,, the strength envelope shifts

to the right, the molar stress circle shifts to the left, and the internal friction Angle and cohesion become smaller, resulting in the macro-

scopic strength loss of the coal.

Key words: supercritical carbon dioxide; anthracite; mechanical properties; degradation mechanism; microstructure
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Table 2 Peak strength and deterioration degree of coal samples under different experimental conditions
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Fig.6 Typical macroscopic failure and transition diagram of coal sample
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