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ABSTRACT

Air-water interfacial area is of great importance for the analysis of contaminant mass transfer processes occurring in the
soil systems. Capillary bundle model has been proposed to estimate the specific air-water interfacial areas in unsaturated
soils. In this study, the measured air-water interfacial areas of a soil (loam) using the gaseous interfacial tracer technique
were compared to those from capillary bundle model. The measured values converged to the specific solid surface area
(7.6x10* cm?*cm®) of the soil. However, the simulated air-water interfacial areas based on the capillary bundle model
deviated significantly from those measured. The simulated values were substantially over-estimated at low end of the
water content range, whereas the model under-estimated the air-water interfacial area for the most of the water content
range. This under-estimation is considered to be caused by the nature of the capillary bundle model that replaces the soil
pores with a bundle of glass capillaries and thus no surface roughness at the inner surface of the capillaries is taken into
account for the estimation of the air-water interfacial area with the capillary bundle model. Subsequently, appropriate
correction is necessary for the capillary bundle model to estimate the air-water interfacial area in soils. Since the soil-
moisture release curve data is the basis of the capillary bundle model, the model can be of use due to its simplicity, while
the gaseous tracer technique requires complicated experimental equipment followed by moment analysis of the
breakthrough curves. The size distribution profile of the pores filled with gas estimated by the water retention curve was
found to be similar to that of particle size at different size range. The shifted distribution of gas-filled pores toward smaller
size side compared to the particle size distribution was also found.
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Fig. 1. Schematic diagram of the experimental set-up used in this
study.
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Fig. 2. Water retention curves for the loamy soil used in this
study.
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Fig. 3. Selected breakthrough curves for n-heptane monitored at
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