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Gas pressure attenuation characteristics and evolution law of in-situ pressure

preservation coal samples under multi-gas component environment
GAO Mingzhong1"2"3, I Bingl’z, LI Yongchengl’z, SONG Jie'?, XIE Jing3, HAO Haichun'?, WANG Zhipengl’2
(1. State Key Laboratory of Intelligent Construction and Healthy Operation and Maintenance of Deep Underground Engineering, Shenzhen University,
Shenzhen 518060, China; 2. Institute of Deep Earth Sciences and Green Energy, Shenzhen University, Shenzhen 518060, China; 3. College of Water Resource
and Hydropower, Sichuan University, Chengdu 610065, China)

Abstract: Accurate determination of in-situ gas pressure in deep coal seams is crucial to the safe production of coal mines. However, the
traditional coring and pressure measurement techniques do not take into account the complexity of the gas composition in the coal seam
and ignore the effect of the expansion of the free volume of the coal samples on the in-situ gas pressure during the coring process, which
reduces the accuracy of the in-situ gas pressure measurement. Based on the concept of pressure-preserving gas coring in deep coal seams
and focusing on the gas pressure rebalancing process caused by the expansion of the free volume of coal samples after coring, we inde-
pendently developed a multi-gas component desorption system for in-situ pressure-preserving coal samples, and systematically carried out
pressure-preserving coal sample desorption experiments under a multi-gas component environment, which reveals the mechanism of the
influence of different gas components on the dynamic evolution of the in-situ gas pressure. The results show that: (D the gas pressure
change during the whole process of fidelity coring can be divided into the initial adsorption equilibrium stage, the variable volume stage
and the desorption equilibrium stage, while the variable volume stage is the main stage of the gas pressure change, and the rate of pressure
decay decreases gradually with the expansion of the volume; ) the change of the gas pressure is affected by the degree of expansion of the
coring volume, the initial adsorption amount and the gas competition for adsorption, and the expansion of the free volume will result in the
The free volume expansion will lead to an increase in the mean free range of gas molecules, which will weaken the frequency and intens-
ity of intermolecular collisions and contribute to the decrease of gas pressure; (3 The presence of strongly adsorbable gases (e.g., CO,) has
a buffering effect on the decay of gas pressure in the pressure-retaining coal samples, whereas the weakly adsorbable gases (e.g., N,) accel-
erated the decrease of gas pressure; @ In the process of the pressure-retaining coal samples coring, the competitive adsorption characterist-
ics of CO, significantly modulate the change of gas pressure, and CH, dominated the initial gas pressure change, with CH, dominating the
initial gas pressure. change, CH, dominates the initial gas pressure change, and N, desorption increases in the low-pressure stage. The res-
ults of this study can provide a new method for accurately obtaining the gas pressure in deep coal seams by pressure preservation coring,
and provide technical support for judging the gas extraction standard and checking the effect of anti-surge measures in coal mines.

Key words: deep coal seam; multiple gas components; desorption law; gas pressure; experimental system
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Fig.1 In-situ pressurized coal sample multi-gas component desorption system module architecture diagram
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Fig.2 Schematic diagram of the components of the gas pressure testing and analyzing system for simulating the environment of multi-gas

components of in-situ pressure preservation coal samples
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