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Derivation and application of the calculated methods
by helium calibration void volume

CHEN Yuanqian, CHEN Hao, LIU Tong

(Research Institute of Petroleum Exploration & Development , PetroChina , Beijing City, 100083, China )

Abstract: The shale gas and coalbed methane are very important unconventional natural gas resources in China. The iso-
thermal adsorption parameters are used in resource evaluation. The determination of the parameters needs to be solved by
setting up isothermal adsorption curve through the adsorption experiments. According to the characteristics of the adsorp-
tion experimental device, the current adsorption instruments can be divided into weighing instrument and pressure testing
instrument. When a rock sample is loaded into a sample cell or test barrel, the void volume needs to be calibrated before
calculating the molar amount of free methane in them, either by pressure testing or by weighing method. The sum of the mo-
lality of methane in the void volume and the molality of methane absorbed from the rock sample is equal to the total molality
of methane injected at a certain stable pressure. Therefore, it is very important to accurately calibrate the void volume size.
As helium(He )is stable in physical properties and does not adsorb with rock samples , helium gas is usually used as the me-
dium to calibrate the volume of free space. Based on free state equations and instrumental principles, this paper provides
the weighing method and pressure testing method to calibrate the void volume by using He. Application of an example indi-
cates that the method presented in the paper is effective.
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Tablel  Results of helium calibration by weighing method
Ny 3
Zj:; m(g) T(K) p(MPa) my(g) Zliiji:;((’r;;“!r"’
WA
1 107.38 341.12 3.63 0.32 61.63 63.36
2 76.04 339.94 3.36 0.33 68.42 70.28
3 45.88 339.64 3.57 0.42 83.09 84.18
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Fig.1 Relationship between V, and m, of weighting method
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Table2 Results of helium calibration with manometer

V,(em?)
45 prp(MPa) py(MPa) p,(dim)
AT AR
1 2.580 1.289 2.002 86.243
2 2.590 1.281 2.022 88.052
3 2.613 1.308 1.998 85.898 89.902
4 2.743 1.329 2.064 91.585
5 2.746 1.353 2.030 88.655
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