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Improved pressure depletion method measure the porosity and permeability of shale
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Abstract: The permeability of unconventional reservoirs is low, such as shale gas, coal-bed methane and tight gas. It is difficult to
measure the permeability by the conventional method. Therefore, a method using the improved pressure depletion to measure the
porosity and permeability of tight rock is proposed. The principle is to use a smaller volume gas container with a high pressure
applied to one end of the rock sample and then record the process of pressure depletion. According to the variation of pressure with
time, calculate the permeability and porosity of core. Therefore, the test principle is analyzed and the computational model for
porosity and permeability is established, the pressure depletion rule of the typical compact shale rock samples is tested, and the
effects of different factors (gas composition, temperature, confining pressure and displacement pressure) on pressure depletion and
permeability are studied. The permeability values of a shale sample under different test conditions are calculated according to the
experimental results. Permeability calculation results show that the permeability decreases with the increase of temperature or
confining pressure, which prove that the temperature and confining pressure have important effects on permeability measurement
results. Compared with the field test results, it is found that the permeability test results are consistent with it, indicating that the
experimental method is reliable.

Key words: tight rock, permeability, porosity, pressure depletion method, influencing factors

il )2 F A S BRI AR Z i she HESHZ — HERR S AR R R LR
HESR W AR AL ORO REFIT RACRE AR 5T K B EE R A AL

rim HH5:2019-06-17,
FE—1EE BN AT (1986 —) , T {4, TR, W2 IUASTT & iRk « VT I5R48 R 0 1T M IX 3 e 26 37 5464 K JE g
B 210011, E-mail : renjianhual26@126.com
EETH = 07 GRS RR I 5K X8 T IR TT & s a TR (20162X05061 ) 5 A4 Ak 2% e S RRHE B e H
RN B Al VUA I R R ARWFSE (P19017-3) .



50 RN ST A

10

B RE T A B B S — o DA
BN A R AR 1AL B SR LI AR R Y
IR % B B i

B A FERA AL MRS BGR IRB R, T 2
o A AR AR A W, ER /NN 5 SR
i ARPRE R DR, DRI R ALY L B I D7 1 L
BIRIAE o X Sr AR AE X A5 R 5 ik O L SR e P
HEATRE L3, 4 T A i e e A A Y 1)
ABEFETT )™ R ST 5 B AR A% &
Jie 3 3l A R T3 %8 12 AL R R o 52
P _E 32 R AL B SR R EAR K, 5310 T2
T, TR R B R A2 IRUA N (L5 LB R
J1) R E SRR, [N SR 7 X E B R A
—ERM

AR SR ) — e 1) s ) e e P O e
AR FL B BE FIIE 28 2, ) FH i) B 0 AL O IR S 56
PR WA e e A O B T SR ML AR
35 VU S AR B P 8 5 R b SR PVT 5 R, 4y
Prit B e DB ERMALBRE o 8 T 58 Tr ik
A BB 03 A T A [ A A CRE L EUE R
L UUE) B g s ML, R LR e O T )
JE DA BSR4 55 R 38 X ML AR T R B 3 R Y

Al

1 SEEREE A ik
1.1 LIG%EEF

B 1 TR R R S it e R O AL B e 1 52
ISR SR A O IR SR, A Ok
FEan BRI | R AR ) R I i R 55
AR HOCHER I A —m /N g (58110 ~ 30 mL)
YRR SR, BEECAE 5y A5 TR ) 38 25 0 ) S i A2 b

BT R i i

Fig. 1 Experimental device for pressure depletion method
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Fig. 2 Pressure depletion curve of CH, in

different rock samples
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Fig. 5 Pressure depletion curves of different gas in shale and coal
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