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Hydrophysical properties of coal and the experimental research
of the weakening effect of immersion water

CAO Jian"** SUN Xuan'***, DONG Xiongfei’
(1. School of Mining and Coal, ITnner Mongolia University of Science & Technology, Baotou 014010, China; 2. Inner Mongolia Key La-
boratory of Mining Engineering, Baotou 014010, China; 3. Inner Mongolia Research Center for Coal Safety Mining and Utilization Engi-
neering and Technology, Baotou 014010, China; 4. Inner Mongolia Cooperative Innovation Center for Coal Green Mining and Green U-

tilization, Baotou 014010, China; 5. Shangwan Coal Mine, CHN Energy Shendong Coal Group, Ordos 017000, China)

Abstract: Through the hydrological experiments of determining porosity and permeability, the permeability of the coal body is
0.744 1 mD; the porosity is 2. 79% ~2.83% ; through the design of uniaxial compression experiments of coal sample specimens under
different water content conditions, the attenuation law of mechanical parameters under different saturation conditions is quantitatively
analyzed. Compared with the dry group, the peak strength of the half-saturated group with 4.25% water content decreased by 1.77% ,
the modulus of elasticity decreased by 15.83% , and the peak strain and Poissons ratio increased by 17.25% and 24.00% , respec-
tively; for the half-saturated group with 8.25% water content, the peak strength decreased by 5.73% , the modulus of elasticity de-
creased by 30.22% , and the peak strain and Poissons ratio increased by 35.81% and 48.00% . The results showed that water weak-
ened the mechanical properties of coal samples significantly, the higher the degree of water immersion, the lower the values of peak
strength and elastic modulus, and the higher the values of peak strain and Poisson’ s ratio.
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Fig.1 Non-destructive water immersion device

5HABR AT A, TR K A3
FET FRAR T KR ST 52, gk /b 1 BRI IK R T 6
BUREAR B Fris Sk #5455 . 5 BL R, B FfE & T
FER AN /K 5 B 12 K T AS [, 7K A X IR ¢
AT A L BIE T8 5% 355, 25 Ak /N o 9K 8 o 1) s A
FLBR P 92 S0 HE G, o] DLt — 2542 R KA
1.2 KBS HE

TEZKBESE B0 1, 4 Ho 3 (MR 2 5 g 5l
A-1 A2 A3,

1) RAR BRI : B9 M RARBEAE 20 0 B T
TR AP ARE S e S B SR 1w,

2) BETHRAE OB 3 1R R SR IEEAE B T H R X T
PR, BOE ML TR R 105 °C R B iR E 5, &
B 40 min EH{E MBI E R AN R ZRG, BOH A



84 I IS AN S

2026 53 H 45 HEFH 1LY

FERRIBUL I R 1) B 3, B FS 706 PR R AT I L
PRICERAE B2 10 5 5 R R A 2R, 0 SR I Y
P S T E &, 100 wyo

3)RIKERAE : el o IR K B Y L TR, LR
B N R E B 7K 55 BRORE T /KR 1 4]
T T B B AR I o e B — 7 B[] ] i B
e AR 2B R KR S PR, I 10 5546
NS IS A R B 1K, R RIK-FRIE P TR, B
FEFEE R RN, IO E R B A I I

4) B35 R PR R BERE A S e e e N
B, BEEIKERE S 5 MPa Bl HEJE /128 8 MPa,
RN R 16 °C 3 A LB KA MR EAN I, G
A IR SR B, LA 1 s S (a] ) e A 2
B =

5) FLBREE D i - g A vy A B T LB AR A%
PR A AP 2 Bl rp Je T 4, 3 s e
WG SRS  BOH PR AETRE , AR RS, AT
FENLHREERAE , A A0 5 77 41 24 SPIN ECHO J7 51,
JE#& %0 TR3 200, TE9. 5 . TI20 ms, % gl i bf il B
L, R WEBNEWE ARG, A SR A%
G5 RaE B, ¥ 2 5 50 o 1L
BUEMEE, E 2 fis,
1.3 NEXRAHFR

HR R K BEARE 78 AR AR T il & K R

8.34% ~8.51% [X[A] MR AKRRAIE , F 5 K 30 0%
4% 8% [IEFEIRME 53 TR AL D R H i
L S3 AN, R 3 AR, 18 AR 2 X6 I I8 7K
BF R 4504 0,25 .75 min [ 0EREJETT SE G, 1R K #
VE R WK P 23 BT B A B VR A R] . BB SAS HL
fAllA A 2R B L E S N & 48,30 mm x 7 mm
VA% i S DH3816 T Z 28 F i AR AU AE R Hidl R 4 &
gi, H, 28RN BN 2 b, g
HE A 1) R g ) A0 3 2 1T 7 72 B3

AR KR R SIS BA S BN = 1 iy
N, R A A 1R IS ML AN [R) 5 7K S i AR 1
AT ER I R A e, S g AR SR A B 4 i 4
2, N#HE R Hy 0. 15 mm - min ™, SRR R A
FE H B R AEBOR B ORI A R IR A5 AR D

ATBAZHI R C T

-

2 KEBEFEIRIE R
Fig.2 Test plan for hydraulic properties

RERH RS IR R B

x1 TEBKETEHLRASH

Table 1 Experimental group parameters of coal samples under different moisture contents

5 RS BT H i g FIKERE/ g FIKHS P 127K B[]/ min

D-1 241.60 — 0 0

Tl D-2 246.30 — 0 0
D-3 240.30 — 0 0

H-1 242.70 252.50 4.03 25

AR H-2 244.70 255.90 4.57 25
H-3 245.40 256.30 4.15 25

S-1 248.30 268.70 8.21 75

HLFIZH S-2 243.20 263.30 8.26 75
S3 239.70 259.90 8.42 75
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Fig.3 Water immersion test results
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Fig.4 Measurement results of coal-rock permeability
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coal specimens under different moisture contents
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Fig.7 Failure process of coal samples
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Table 2 Results of experimental mechanical parameters under different moisture contents
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TFHEd
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Fig.8 Line chart of mechanical parameter weakening
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