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% 4 f #%. Hydraulic antireflection method
is the most commonly used antireflection method
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at this stage, but the problems such as the pollution
of water resources and the impact of water lock
reaction on subsequent mining are difficult to be
effectively solved.

R F L. The hydraulic permeability
enhancement technology method is the most

commonly used, but the water pollution and the
impact of water lock reaction on subsequent mining
are difficult to be solved effectively.

WF R A EF R Rk, #
4 B F R K & A A “Hydraulic antireflection
method” , # J& J& A& F L A “The hydraulic
permeability enhancement technology method” .
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% % A #F: Dry coal samples were saturated
by a negative pressure water saturation device and
the water content of coal samples was balanced in a
constant pressure and constant temperature box.

H R

saturation device was used to saturate the dry

#F  X: A negative pressure water

coal sample, and then the water was balanced in a
constant pressure and constant temperature box (set
the vacuum value to —0.1 MPa).
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5 & B 3§ : To improve the mining efficiency
of coalbed methane (CBM), first, liquid nitrogen
(LN2) freeze—thaw experiments were performed
to improve coal seam permeability and to study the
influence of LN2 freeze—thaw cycles on coal pore
structure development and mechanical properties.
Next, mechanical properties and nuclear magnetic
resonance tests of coal samples were performed with
different freeze—thaw cycles of LN2.
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4 Bi%. In order to improve the extraction
efficiency of coalbed methane (CBM), liquid
nitrogen (LN2) freeze—thawing experiments were

performed to improve coal seam permeability and
to study the effect of LN2 freeze—thaw cycles on
coal pore structure development and mechanical
properties.
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5 % B3 : Mechanical properties experiments
and NMR experiments were conducted on coal
samples with different number of freeze—thaw
cycles of liquid nitrogen to analyze the influence of
the number of freeze—thaw cycles on the physical
properties and pore structure development of coal.

$ )R #F L : Mechanical properties and nuclear
magnetic resonance tests of coal samples were
performed with 0, 5, 10, and 15 freeze—thaw cycles
of liquid nitrogen.

FA B FRARARAEF A F o EE, M
BRI A Y 035 7 ok R R AT T R EE, R
T RLFPHELNRS: 1. #ATT A Fhotzmk
FIRBGRIK; 2, xF PR FAF A ILIR A
AR AT

S IL, R A LA,

A5

BH LK :

TXPE 0, 5. 10, 15 RIGEREG BLAR 360 X,
kIR CRERRERBIEIR R , B
F G KA TEFELRERT, XRMES
RIAZ R, RERRARIANL LR
Aol FE G AL IFNE IR E FATHOB AR K 0

4 3%

£ HAE B IFEFAT A PR, NHEY L
TAR R L) A RIATHE S Ao 5 AT
R E I, @R AR R E A, AR A AR
R 8] R A R FEAPTRR . RAAH
= EE B BRI ELE YR, F AR TR
A7, PRAKRAEAKR, 25 FERE, FHTH
SRR AE, RN F R ESCEF B R RE
AAIUTH P EMGEL R, BT HREATL
Fo L& R AS S 0Aaa; BmiF ke T “4
S, R, TR ERE R T HE,
B REERERT, HFRIRS B ARE
kW R W, A TR RKSE, FEREE
BRIELAZI, LB R LGS E
&, NEFERBGEZ AARA S5 Tied 2 Ak
| A% —,

(] #AL, A4 (GEb) ZRFRZIFFFRAT AP [J]. BIRFRFM, 20242):

85—89.

2] B2 RER (RITH) RFERBELTHR [J]. LAEEF, 2026(3): 83-88.
3] & pk, S#A . TRARMFGEBZAMNAT NG LT [J]. LEEIRXFFIR (AR

), 2021, 43(2): 101—106.
(4] HAade
50—55.

fete (ZEX) RFRGFZATAMELSN [J]. RLIFRFIRFIR, 2023, 38(1):

[5] FMER , FAF . TRIAREEMFHAE M| &R &R KF HRAE, 2021.
[6] &k, 7T . FHATAMIFART TR (B ELR) ZiFMR ] ALK FFR (&

AFLERR ), 2025 , 27 (05) : 520—526.

[7] AR . 5547 A3F. FBER M]. 7% - BE5P H4E, 2014

HEBA: FEE (1982.04—) , *, Uk, THHEREA, MEFRA, BHIZ, FFRF

Wiy ik, AHEEiE,

REABE: ALAMEAREPORAKKAD “ATHFIERFOHFS L (MTI) AR A REK

FAREXAF L

42

(TR B %5 . 2023Y)25 ) @9M-BORAF R R R



