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Experimental Study on Water Vapor Absorption Characteristics of
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Abstract; Aiming at the phenomena of deformation, strength deterioration and destabilization of surrounding
rock water absorption in soft rock roadway, the experimental study on the characteristics of gaseous water
adsorption in the coal —sediment jurassic mudstone samples from the Shajihai Coal Mine in Xinjiang is carried
out, and the gas—water adsorption characteristic curve ()=t of mudstone is obtained. Through the nonlinear fitting
analysis, the water absorption characteristic equation of mudstone is established, and the evolution law of gaseous
water adsorption rate is analyzed. Combined with the results of scanning electron microscopy and X - ray
diffraction experiments, the effects of physical parameters such as minerals, clay minerals and microstructure on
the adsorption characteristics of mudstone gaseous water are discussed. Results show that: (1) The adsorption
characteristics and variation of gaseous water in the five mudstone samples are similar, and the water absorption
is positively correlated with the water absorption time. According to the water absorption characteristic equation,

the water absorption rate is negatively correlated with the water absorption time. (2) The rate of mudstone
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samples decreases during the water absorption process, mainly due to the expansion of the inner pore wall
surface, the narrowing of the mudstone pore water passage, and the water absorption is hindered. (3) The
montmorillonite and the Yi/Mongolian mixed layer contained in the mudstone have strong hydrophilicity, which
indirectly causes the mudstone to have strong ability to adsorb gaseous water. The micro—cracks expand and
penetrate under the action of water and multi—stress fields, further reducing the stability of the surrounding rock.
The research results has provided a theoretical basis for the study of stability control of soft rock roadway in
jurassic strata in Shajihai Coal Mine of Xinjiang.
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