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Retardation of Mobility of Gaseous VOCs in the Unsaturated Zone
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ABSTRACT

I

This study is on the mathematical modeling and its verification of the retardation
phenomenon of gas migration in an unsaturated zone of very little moisture content. The
adsorption of VOCs onto the surface of the dry medium was taken into account, which
has not been usually considered in the conventional models. The trichloroethylene(TCE)
gas migration predicted from the mathematical model developed in this study fits the
experimental results obtained from a dry glass-bead column and a dry silica sand column
very well. The model developed in this study gave much better prediction than did a

coventional model.

Key words : retardation, adsorption, VOC migration, unsaturated zone, subsurface

contamination
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Table 1. Properties of Model Soils

Model Soil CEC(meqg/100g) Density(g/cn?) Specific Surface Area(m?/g)
Glass Beads 0 2.492 0.006
Silica Sand 1.89 2.644 0.229
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Fig. 2. Experimental set-up.
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Table 2. Parameter Values

Parameter Value
Porosity. 8,  40%
Diffusion Coefficient, D, 0.085cn/sec'™
Volatilization coefficient. k,, 1.20X 107sec” ™
Retardation coefficient. R
elass bead 113
sitica sand 2.58
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