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Study on Soil Pore Structure with Kinetic Molecule Theory of Gases
SUN Yiheng, SHI Shaomin, SONG Xueshu, MENG Ping, ZHANG Jinsong, REN Rongxiu, LU Sen’
(Research Institute of Forestry, Chinese Academy of Forestry, Beijing 100091, China)

Abstract: In this study, the two-phase thermal conductivity of two soils and a glass bead under various pressures was measured.

The relationship between pore structure of porous media and mean free path of air molecular was investigated. The characteristic

dimension of gas space among particles (d) representing soil average pore structure was calculated. Moreover, static mean

separation of particles (D), i.e., geometric mean dimension of gas space among particles was also calculated. d value obtained

based on heat transfer method reflects the collision process of gas molecules and solid particles in soil pores. The results showed

that d represents the thermal separation characteristics among solid particles, and is an effective index to characterize soil pore

structure. There are three orders of magnitude difference between soil d and D values. However, there is no order of magnitude

difference on glass bead. d value may only represent average pore structure of inter-aggregates, and cannot reflect fine pore

structures of intra-aggregates and clay particles.
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Table 1 Textures, organic matter contents and packed bulk densities of experimental materials
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Fig. 1 Schematic diagram of experimental apparatus
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Fig.3 Measured 1/(A — Ay,c) and 1/P of clay loam, silty clay, and glass bead at various air pressures
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Table 2 The characteristic dimension of pore space (d) obtained by

heat transfer method and the mean separation of particles (D)
obtained by static geometrical method
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