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RESEARCH ON PERMEABILITY TESTING OF ROCK SALT
UNDER DIFFERENT PERMEABILITY PRESSURES
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Abstract: Rock salt cavern is widely used for nuclear waste disposal, petroleum and natural gas storage and CO,
sequestration. The permeability of rock salt is too low to be obtained easily by experiments. The permeability of
three different rock salt samples are obtained through the steady-state method. The permeability calculated by
pseudo-pressure method and considering Klinkenberg effect are compared. The results show that: (1) The
permeability and porosity of rock salt are extremely low, and the porosity is between 0.3% and 3%. The
permeability of pure rock salt is about 10 2° m?, greater than that of impurity rock salt, which is between 10~? and
102 m? (2) During the permeability experiment, when the inlet pressure is 1 -5 MPa, Klinkenberg effect is
obvious. When the inlet pressure is higher than 5 MPa, the rock salt is damaged and the permeability increases. (3)
By comparing the results, the method of considering Klinkenberg effect is more ideal than pseudo-pressure method
in rock salt permeability calculation.
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Table 2 Testing conditions and results

WER/A0 3 mL +s7Y)

NEN:))
MPa
WFE 1 WA 2 WA 3

11 0.0795 0.0011 0.0017
21 0.2380 0.003 2 0.005 8
31 0.4527 0.006 4 0.009 8
4.1 0.766 2 0.009 9 0.0153
51 1.1198 0.016 5 0.0277
6.1 2.7833 0.028 8 0.037 5
7.1 3.7539 0.054 2 0.060 6
8.1 7.1989 0.108 0 0.1379
9.1 135415 0.2747 0.426 1

10.1 13.016 6 0.4318 0.7935

111 21.2258 1.0795 11448

121 67.4830 28787 4.264 8

131 269.712 3 10.6238 14.109 9
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Table 3 Relationship between gas permeability and injecting

pressure
R A/ HMBIER K107 m?)

MPa R 1 R 2 Wh 3
1.1 239.25 3.25 5.10
2.1 195.37 2.66 4.70
3.1 170.32 2.41 3.66
4.1 164.72 2.14 3.27
5.1 155.55 2.28 3.81
6.1 270.24 2.79 3.60
7.1 269.02 3.88 4.30
8.1 396.37 5.94 7.51
9.1 590.71 11.97 18.40

10.1 460.93 15.28 27.81

11.1 622.29 31.62 33.21

11.1 1664.91 70.97 104.13

12.1 5677.05 223.44 293.92
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Fig.4 SEM graphs of rock surface
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Fig.5 Fitting results by pseudo-pressure method
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Table 4 Comparison of the fitting results by two methods

pnwmwbgon RORE S ERER
U i 64.95 0.49 0.9935
ZIE G L 125.44 0.63 0.999 8
U i 1.80 0.48 0.9779
% R v IR TT ik 1.22 1.78 0.999 5
U i 1.82 0.52 0.8206
% R v IR TT ik 1.30 3.58 0.999 3
5 & &

A SO A AR VBT B A B iE AT T
K, 192458

(1) AN S B E R AT TN,
PAF T HAEWRBIER, HANBER 5L ERAK,
FLERUSE ) 0.6%~3.0%, 4lithisiE N 10 2 m? Ao,
M85 A4S B R EAL, £ 10 2°~10 ' m? i
I, B AR S B Em A PR, e v e
AR R G 55 )2

(2) githamnsERSy, LN 1~5
MPa I}, Klinkenberg M2 H R, {H7E 5 MPa
USRI BERT @IS, {5111 MPa J5, 314
BTy, RIS AT B s e S
A, Ees 5 A A AL AR AR AL,
R FHHAA W RERCA B B IIEIE, g e R
7 BRI R

(3) MILXBIEFR I ETERIN L, 133% 8
Klinkenberg # MY ¥ 5 VA5 s A AE BB 1B H
TS O BRI 258 .
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