355 44 bR % e B R Vol.35 No.4
202544 H China  Safety Science Journal Apr. 2025

HRCS| RGN TR K AR B S A B St X SR B RS AR ) ] T E R R R ,2025,35(4) 1 127-136.
X5 A QI Yufei, TIAN Lin, CAO Yunxing. Study on influence of wetting modification of medium and high rank coal on gas-water
migration[ J]. China Safety Science Journal ,2025,35(4) ;:127-136.

h B R M S KB M M E 5

FRE, B AT ae, FiE" Tu
(1 TEEIRF FREFEFIR,ME E1E 454000
2 HAEEANRBEHTG T RERKAERE, 7| E1E 454000)

PEDES X936 NERFFEE: A DOI: 10. 16265/j. cnki. issn1003—-3033. 2025. 04. 0882

EENE . ERSRNFEESSINE RN (42230814) ; BN RERETURM( 2016ZX05067006-002) ,

[# ZE] NEIARIEEBEEAEEZIE K, BB SRR E 0B A, 3T EHE R EER T
L REE A ER T A TR, W H AT AR S, KA S AR BR By Rk AL FS-3100 & T
M TR BB A R 36 R T IR R O o K e, A O e X o R K A T AR B B, R
FEMEEEREN SRR ERE RS AT ONE, AREREZA KT R wIEE
FLE AR R KA BERE 17.9 mN/m, B KHE: kA CH 3~3.5°, 8 7| B ok M e, B & B
B FE R D MR, B R A AR A LT AR R 9 R IR E 46. 08% Fn 39. 2% , AH P T iE A L 4
F R H A 8. 4%F1 9. 8% s MEARIE G K M Ja , TR AR A s £ N 8.59% % 7 E 14.10% , &
R 10.65% 5 £ 16.67% AR E K /A B E, FHE A 0 F R THERE LT, BRE
AR KA AR R W AR, K TR R TL B IR P B B BRI BN, K F R R E N R
FAR, A E R AR, RAMF I TILREE LT R ARES, BRELAHEER,
[REiR] +aEnd, HExMW, AkiE#, FmEEA;, LIHER

Study on influence of wetting modification of medium and

high rank coal on gas-water migration
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Abstract: In order to solve the problem of increasing difficulty of water injection in deep coal seam and
poor inhibition effect of emission, based on the theoretical method of wetting modification of coal seam,
wetting agent was used to act on gas-bearing coal body to inhibit gas desorption and migration. The
fluorocarbon FS-3100 surfactant with strong wettability was used to test the influence of wettability on the
gas-water migration process in coal through gas-containing coal desorption test and fracturing fluid
displacement flow test, and to explore the change mechanism of coal wettability on gas-containing coal
desorption efficiency and flow capacity. The results show that the surface tension of water is reduced to

17.9 mN /m after adding wetting agent in water, and the contact angle of coal water is only 3-3. 5°. After
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the wetting agent was used to modify the coal body, the desorption rate of gas in the coal is significantly

reduced. The gas desorption rates of Xinjing and Baode coals are reduced to 46.08% and 39.2%,

respectively, which are 8. 4% and 9. 8% higher than that of water. After the wetting agent acts on the coal

body, the displacement flow rate of the Xinjing coal sample increases from 8.59% to 14. 10%, and the

Baode coal sample increases from 10. 65% to 16. 67% , and the water injection capacity of the coal body is

significantly enhanced. The wetting agent molecules are adsorbed on the surface of the coal matrix, which

reduces the interfacial tension between coal and water and the surface energy of the coal body, so that the

friction resistance of the water molecules flowing in the pores and fissures of the coal body is reduced, and

the water molecules can infiltrate smaller-scale pores and produce stronger water lock effect. Finally, the

gas desorption and migration adsorbed on the pores and coal surface are inhibited, and the gas plugging

effect is formed.
Keywords: medium-high rank coal;

gas desorption
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Table 1 Surface tension test results of different concentration fracturing fluid

PR B B % 0.001 0. 005 0.01 0.03 0.05 0.1 0.3 0.5
FS-3100/(mN - m™") 38.3 27.7 20. 1 18.0 17.8 17.9 17.8 17.8
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Table 2 Test of fracturing fluid parameters
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K 0 1 7 71.8 73.4 67.1
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Fig.2 Desorption experiment of block coal sample
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Table 3 Experimental data of gas desorption of massive coal samples
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Table 4 Experimental data of different types of fracturing fluid flowback rate
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Table 5 Fracturing fluid parameters and invasion

pore scale calculation table
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