BiIoSVE Technical Information - Equations

Chemical Equilibrium Model

Johnson et al. (1990) expressed the mole balance of component i during the soil vapor extraction as
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where M, is the total moles of component i in all four phases, Cie is the equilibrium gas phase molar
concentration, B, = rate of degradation of species I, Q is the air flow rate [LST_l] .

The corresponding mole balance equation based on the chemical equilibrium among the gas, water, oil
and solid phases was expressed as
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where
_HC
X; = mole fraction of species i in free hydrocarbon phase = ﬁ
T
P = pure component vapor pressure
o0, = alir filled porosity
Vv = volume of contaminated soil
R = gas constant
T = absolute temperature of soil air
MiHC = moles of species i in free hydrocarbon phase
MTHC = total moles in free hydrocarbon phase
M" = total moles in soil moisture
K; = sorption coefficient
a, = activity coefficient in water
M, = molecular weight of water
The equilibrium concentration was expressed as:
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The finite difference approximation of equation [1] can be expressed as:
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