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Abstract The study on moisture transport characteristics of shales is critical, which is not only helpful to understand
the physical and chemical properties in shales, but also to evaluate the adsorfiismmiand flow ability of shale gas.

In this study, the experimental device of moisture transport in shales was designed and the shale samples from Woodfor
in USA and Longmaxi Formation in Southern China were used. The moisture transport in shales was carried out at
different temperatures and humidities, and the transport characteristics arféthe ia shales were investigated. The
results indicate that moisture adsorption isotherms of shales belong to type Il curve, including the monolayer, multilayer
adsorption and capillary condensation, and the GAB model can be used to describe the moisture adsorption process
shale rocks. With the increasing of relative pressure, the moisture adsorption of shales increases. The content of organ
carbon and temperature strengthen the moisture adsorption in shales while calcite will inhibit the process. The moisture
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diffusion codicient in shales initially increases, then decreases and finally increases with relative pressure, and the value
ranges between 8.%307° m?/s and 5.9%10°8 m?/s. The isothermal heat of moisture adsorption in Woodford shale is

higher than that of Longmaxi Formation, which is related to shale maturity. These results provide some reference basis
for understanding the physical and chemical properties in shales and evaluating the adsorption and flow capacity of shal

gas.
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Fig.1 Types of isothermal adsorption curves
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Table 1 Mineral composition of shale samples

Shale OC Surface arga
sample % (Mg
S1 2.68 3.03

Mineral
composition

quartz, illite, calcite

S2 5.54 0.91 quartz, illite

S3 7.11 0.21 quartz, illite

S4 1.60 16.16 quartz, plagioclase, calcite, pyrite
S5 4.50 23.72 quartz, plagioclase, pyrite, calcite
S6 6.30 29.38 quartz, plagioclase, pyrite
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Table 2 Saturated salt solutions iffdrent humidities

. Relative humidity%s
Saturated salt solution ¥

30°C 50°C
LiCl 11.28 11.10
MgCl, 32.44 30.54
NaBr 56.03 50.93
NaNQO3 73.14 69.04
NaCl 75.09 74.43
KCI 83.62 81.10
K2SOy 97.00 95.82
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Fig. 7 Relationship between moisture adsorption capacity and heat of

adsorption in shale
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