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ABSTRACT

Soil vapor extraction (SVE) is known to be an effective process to remove the
contaminants from the soils by enhancing the vaporization of organic compounds using
forced vapor flows or applying vacuum through soils.

Experiments are carried out to investigate the effects of the organic contaminants,
types of soils, and water contents on the removal efficiency with operating time.

In the study, simulated soils include the glass bead which has no micropore, sand and
molecular sieve which has a large volume of micropores. As model organic pollutants,
toluene, methyl ethyl ketone, and trichloroethylene are selected. Desorption experiments
are conducted by flowing nitrogen gas. Under the experimental conditions, it is found
that there are linear relationships between logarithm of removal efficiency and logarithm
of number of pore volumes. The number of pore volumes are defined as the total amount
of air flow through the soil column divided by the pore volume of soil column. For three
organic compounds studied, the removal rate is slow for no water content, while the
number of pore volumes for removal of organic compounds are notably reduced for water
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contents up to 37%. For the removal of dense organic compound, such as
trichloroethylene, a large number of pore volumes are needed. Also, the effects of the
characteristics of simulated soils on the removal efficiency of organic compounds are
studied.

After the characterization of soil surface, porosity of soil columns and types of
contaminants, the results could provide a basis for the design of SVE process.

Key words : SVE, soil, organic compounds, water content, desorption
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Table 1. Simulated soils used in the study

Size[mm] Pore volume Pore size Surface area
ize[mm
[cc/g] [A] [m?/g]
Glass bead 0.5 — —_ 1.57 x 10°¢
Sand 0.45—0.6 0.005455 42.2132 5.1694
. 1.41—2.38
Molecular sieve 13X 0.148 10 459
(8-12mesh)
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Table 2. Soil contaminants applied in the study

Henrv Octanol-water Vapor
s
, ary partition po , Solubility
Contaminants mw constant . pressure Density .
@15%e) coefficient [ N in water
(log K,,)
Toluene 92.13 0.2081 269 22.4 0.866 0.05'
MEK 72.10 0.0165 0.29 81.8% 0.805™+ 35
TCE 131.40 0.2821 242 60 1.466 0.1»
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A. thermometer B. soil column C. manometers
D. threeway valve E.sampling valve F.flowmeter
G. personal computer H. gas chromatograph
L nitrogen J. contaminants K. mass flow controller

Fig. 1. Experimental Apparatus.
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Fig. 2. Effect of water content on desorption
of toluene from glass bead
(R? = 0.994(w=10), 0.983(w=0.22),
0.970(w=0.37)).
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Fig. 3. Effect of water content on desorption
of methyl ethyl ketone from glass
bead
R? = 0.976(w=10), 0.982(w=0.11),
0.953(w=0.22)).
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6. ABI|S

C,  outlet air concentration

Ca  initial exit air concentration

Cs  total sorbate concentration associated with
the sorbent (mol - kg™)

C. total chemical concentration in the solution
(mol - LY)

Cw  water concentration

fon  weight fraction of solid which is natural
organic matter (kg om . kg solid)

G air flow rate (//min)

Ks  solid-water distribution ratio

Kom  organic matter-water partition coefficient

Kow  organic-water partition coefficient

M; initial quantity of organic compound

M;  residual quantity of organic compound

N,  number of pore volume

R,  residual fraction in simulated soil

t time (min)

V,  accumulated volume of air

V.  volume of column
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V,  pore volume

V;  volume of soil

V.,  void volume

Vw  volume of water (z7)

V.  volume of water in column

A9 2
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