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Natural Dissipation of Chlorinated Volatile Organic Compounds Released
in Soil : Effect of Moisture Content and Carbon Source
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ABSTRACT

This study was to evaluate sorption and biodegradation rate affecting the natural dissipation of chlorinated volatile organic
compounds (CVOCs) in surface soil. To show the effect of sorption and biodegradation on the natural dissipation of 1,1,1-
trichloroethane (TCA), trichloroethylene (TCE) and tetrachloroethylene (PCE), three types of vial experiments were
employed; (1) sterilized, (2) non-sterilized, (3) non-sterilized/substrate enriched. Also three moisture contents was applied
to find the moisture effect in each vial; (1) wilting point (12%, w/w), (2) field capacity (29%, w/w), (3) saturation (48%,
w/w). The results suggested that keeping the soil moisture content at field capacity was desirable for TCA and TCE
natural dissipation in the vial study.
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Table 1. Physicochemical characteristics of the soil used in this

study
Bulk density (g/cm®) 1.38+0.04
Porosity 0.48+0.01
Soil texture Silt loam
Organic matter (%) 0.8
pH 8.15£0.4
Sand (%) 22
Clay (%) 18
N* (ppm) 6.5
P* (ppm) 39
K* (ppm) 220
Wilting point (cm’/cm?) 0.12
Field capacity (cm*cm?) 0.29
Saturation (cm’/cm’) 0.48

Sewell, 1992; Tandoi et al., 1994; Mayno-Gatell et al.,
1995). '
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Table 2. Physicochemical characteristics of the chemicals

Name of chemicals

Trichloroethylene (TCE)

Tetrachloroethylene (PCE) 1,1,1-trichloroethane (TCA)

Formula C,HCl;
Molecular weight (g/mole) 131.39
Density (g/em’) 1.461
Vapér pressure (mmHg) at 25 69
Water solubility (mg/L) 1,400
Henrys law constant at 25 0.366
Soil sorption coefficient,log Koc 1.66~2.83
Octanol/water partition coefficient, log Kow 2.29~3.30

C,Cly CH;Cl,
165.83 133.40
1.623 1.339
20 124
240 1,250
0.610 0.651

2.25~2.65 2.017
2.10~2.53 2.17-2.49

Montgomery, J.H., Groundwater Chemicals Desk Reference, 2nd Edition, Lewis Publishers, Chelsea, MI (1996)
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Fig. 1. Mass fraction remaining of TCA in microcosms at the wilting point (1), field capacity (2), and saturation (3). Error bars indicate
standard error of the mean of three vials.(a:sterile, b:non-sterile, c:non-sterile/substrate enriched).
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Fig. 2. Mass fraction remaining of TCE in microcosms at the wilting point (1), field capacity (2), and saturation (3). Error bars indicate
standard error of the mean of three vials.(a:sterile, b:non-sterile, ¢:non-sterile/substrate enriched).

Table 3. Mass fraction remaining of VOCs in microcosm at field
capacity

Treatment 100 days
Sterile soil 1.05 a
TCA Non-sterile soil 0.70 ab
Non-sterile/substrate enriched soil 057 b
Sterile soil 038 a
TCE Non-sterile soil 035 ab
Non-sterile/substrate enriched soil 0.19 b
Sterile soil 0.60 a
PCE Non-sterile soil 051 a
Non-sterile/substrate enriched soil 043 a

The value of Mt (mass remaining at time t)/Mo (initial mass) at a
given time followed by the same letter are not statistically
different (p <0.05)
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Fig. 3. Mass fraction remaining of PCE in microcosms at the wilting point (1), field capacity (2), and saturation (3). Error bars indicate
standard error of the mean of three vials.(a:sterile, b:non-sterile, ¢c:non-sterile/substrate enriched).
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