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Fig.1  Schematic of a pulse-decay experimental apparatus
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Table 1  Calculation results of the effective adsorption porosity

p/MPa p1. /MPa q. /(em’/g) Vg / (cm’/g) cg/(MPa’I) p/(g/em®) b, /(%)
2 6 10 1 400 0.500 0 0.012 9 14.96
4 6 10 1 400 0.250 0 0.025 8 9.57
6 6 10 1 400 0.166 7 0.038 7 6.65
8 6 10 1 400 0.125 0 0.051 6 4.88
10 6 10 1 400 0.100 0 0.064 5 3.74

K2 HEBEREOTEAR

Table 2 Calculation results of the core permeability coefficient

core V, /em® b/ (%) Vv, /em? p/MPa p1, /MPa q.. /(em®/g) V,/V,
1 0.95 3.89 1 2 6 10 0.95
2 0.95 3.89 1 4 6 10 0.95
3 0.95 3.89 1 6 6 10 0.95
4 0.95 3.89 1 8 6 10 0.95
5 0.95 3.89 1 10 6 10 0.95
6 0.95 3.89 30 2 6 10 0.03
7 0.95 3.89 30 4 6 10 0.03
8 0.95 3.89 30 6 6 10 0.03
9 0.95 3.89 30 8 6 10 0.03
10 0.95 3.89 30 10 6 10 0.03

core ¢, /(%) ¢,/ k /pm? 8, /(%) E* / um? 8+ /(%)
1 14.96 3.85 5.01x1071° 0.22 2.99x1071° 40.30
2 9.57 2.46 5.01x1071° 0.22 3.43x1071° 31.36
3 6.65 1.71 5.01x1071° 0.22 3.96x1071° 20.71
4 4.88 1.26 5.01x1071° 0.22 4.13x1071° 17.36
5 3.74 0.96 5.01x1071° 0.22 4.46x1071° 10.80
6 14.96 3.85 5.02x1071° 0.40 4.59x1071° 8.20
7 9.57 2.46 5.02x1071° 0.40 4.64x1071° 7.23
8 6.65 1.71 5.02x1071° 0.40 4.72x1071° 5.52
9 4.88 1.26 5.02x1071° 0.40 4.88x1071° 2.47
10 3.74 0.96 5.02x1071° 0.40 4.94x1071° 1.28

kT REIEWEHE N S R A 8, vk IR2E; 6, N kT IR,

Note k" is the permeablity coefficient determined without considering adsorption; §, is the error of k 5 §,+ is
the error of k* .

TEBE R, Langmuir 714 p, = 6.0 MPa . JAAZU(38) Hl,In Ap, 5 ¢ Z [N HZ
2B s, R 80T In Apy ~ ¢ BN 4, T LIS RIAER s LR g R (31) BER 6,
WRIETTFE(39) KA £, IS IRIE TR (41) SRAFEE R k.

J T X T TR I TUR S MBS R TR OER B R ¢, = 0,LL S, =
0,a=V/V,,b=V/V, IFLERIITH2.
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Calculation Model for the Permeability Coefficient
of Shale Gas in Shale Matrix

YAO Tong-yu', HUANG Yan-zhang®, LI Ji-shan’
(1. School of Petroleum Engineering, China University of Petroleum ,
Qingdao, Shandong 266580, P.R.China;
2. Institute of Porous Flow and Fluid Mechanics, Chinese Academy of Sciences,
Langfang , Hebei 065007, P.R.China;
3. Geological and Scientific Research Institute of Shengli Oilfield Company Ltd. ,
Dongying, Shandong 257015, P.R.China)

Abstract: According to the seepage behavior of shale gas in shale matrix, a coupling model for
both the shale gas release and diffusion was established. With the Laplace transform method,
the coupling model was converted to initial and boundary value problems of ordinary differential
equations in the Laplace space. Then the analytical solution of pressure was found, and the per-
meability coefficient was obtained. The calculation of some specific examples prove reliability of
the seepage model and correctness of the solution. The results indicate that the shale gas re-
lease process is mainly composed of two actions of adsorption and diffusion, in which the ad-
sorption action has substantial influences on both the effective porosity and the permeability co-

efficient of the shales. This research enriches the unsteady seepage theory about shale gas.

Key words: shale gas; Laplace transform; analytical solution; permeability coefficient



