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Applicability of Diffusion Models for VOCs in Porous Soils
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Abstract: This paper presents a fast measuring method to obtain effective diffusion coeffidents of volatile or-
ganic compounds (VOCs) in porous medium, which are quite uncommon in literatures. A soil column method
for that is designed to investigate effective diffusion coefficients of VOCs in soils. Respective transport equa-
tions are also put forward for VOCs with conservative or non-conservative property in pore-dif fusion on the ba-
sis of the porous medium being non-hydrous or hydrous. The study on diffusion of trichlorethylene (TCE) and
benzene in column of sand-soil show s that the experimental method above is reliable in determining effective dif-
fusion coeffidents. According to the analysis on laboratory data, a range of application should be specified if us-
ing any empirical model to obtain the effective diffusion coefficients of VOCs with conservative property.
Millington model and Collin model are applicable to the case of low airsaturation, and Collin model appears
more accurate. However, Marshall model and Penmen model should mainly be taken into account when the air-
saturation is high in soil.
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Fig. 2 Effective diffusion of TCE in dry sand soil

b



° 048 -

37 11

1.0
o TCE XH{f 4 Benzene SC0S{H
—»— Millington %) Collin &}
08 o Mamshall #1%] —— Penman )
p-
0.61
S..
Q" 04}
0.2t
) 1 1
0 0.1 0.2 0.3 0.4
2]
d
3
Fig. 3 Contrast between effective diffusion models
and experimental results
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