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Abstract

In order to improve the permeability of coal, the seepage characteristics of coalbed methane under
different treatment time and power of ultrasonic wave were studied by the self-developed experi-
mental system of coalbed methane seepage under ultrasonic wave. The results show that the per-
meability of coal decreases rapidly with the increase of the average effective stress and the effective
axial pressure before and after the ultrasonic treatment, which shows a negative exponential rela-
tion. When the stress is constant, the permeability of coal increases significantly with time, and then
tends to be stable. As the ultrasonic frequency is 25 kHz, the expansion area of cracks increase and
the permeability of coal increases with the increase of ultrasonic power. And the ratio of permeabil-
ity before and after ultrasonic treatment is linear with ultrasonic power. The permeability of coal
increased by ultrasonic wave is the result of cavitation effect, mechanical effect and thermal effect.
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HESETIEE MRS, HEER L. REHRZSEHIE 2000 KL, 72 36.8 il
SEJTK, AT BB R I RERT SRR TR 1] [2]. BT IREES MR SRR R A, iR AT
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JES AR 3] [4].
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FIHEF TR F e IR BRI 2 358 A T BT RE, TR T BHRL; ARmear[12)F FH 2= 1k
SRR A ) P R ARONE AL FU TR . IBIR, 15 H AL A R AN RE AR S PO, MR TR 4 s X
AR AE[13] [14 385 5256 & IR 75 i 6 42 s B 7805 SRR d i % B B B IR b AR S IR LML EAT T 4R
s TAKIL[15)45 6 75 FHEIR IR 1 8 75 Db it 2 AR R AN IE R ML EE ;. Yu G [16]F] FH R 5 IR
FEH BAFBIER — BT IS T, Thatok, L%, HARDREM TREL, & 2h2e i B oek KoL
Ozkan [17]3 87 T 68 75 Bl B8 FOALEE, R ITE — & AR AT [B] (R B% 88 75 B s fb i 72, mTEA
DGR, RS JR) SR BT S 0 1 S 35 AR o ARV 18 TRk R I LI 3 7 A 1) 2 3 9 e A% I R A
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SEUG R H B R R A EAEH T2 RSB EE, i1 . BEHZMENE WEE.
SARRET HASE. BAERKAER . aeas. KRS KRGk #&S8: Wi/ 100 MPa,
& 20 MPa, S & 8 MPa, Sk EFEFE 0~5 L/min, ¥529 0.0001 L/min, &K N 60 mm.
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Figure 1. Experimental device for seepage of coalbed methane under ultrasonic wave
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Table 1. Experimental conditions of methane seepage in coal under ultrasonic wave
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Table 2. Experimental conditions of methane seepage in coal under ultrasonic treatment time

= 2. AN AR ER o B S A SE L S

SLUR IR 4l . (MPa) FEl [ (MPa) S JE(MPa)
SHS-1 5 1.5 0.6
SHS-2 7.5 2.4 0.8
SH8-3 10 3 1
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Figure 2. Permeability-average effective stress curves before and after ultrasonic wave treatment
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Figure 3. Permeability- ultrasonic treatment time curves
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Figure 4. Relationship between coal permeability and ultrasonic power. (1) CP3-1 sample; (2) CP3-1 sample
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Figure 5. Surface characteristics of coal before and after ultrasonic treatment. (1) Before ultrasonic treatment; (2) after ultrason-
ic treatment
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