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Shallow Vadose Zone BTEX, PCE, TCE and Iron 
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Groundwater in Florida



Water-Filled Trench

• Organic compound degradation 

• Volatile organic compound vaporization 

• Metal oxidation and precipitation



Objectives

• Explore the possibility of the usage of water-filled 
trench in treating contaminated groundwater

• Identify dominating mechanisms
– Organic decomposition

– Volatile organic compound vaporization

– Metal oxidation and precipitation

• Ferrous Iron Release and Adsorption
– Effect of pH



Evaporation 



Evaporation 



Time (min)

0 20 40 60 80 100 120 140 160

C
o

n
c
e

n
tr

a
ti
o

n
 (

m
g

/L
)

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

TCE

Benzene

Toluene

Xylene
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Time (min)

0 20 40 60 80 100 120 140 160

P
e

rc
e

n
ta

g
e

 R
e

m
o

v
a

l

-0.2

0.0

0.2

0.4

0.6

0.8

1.0

1.2

TCE

Benzene

Toluene

Xylene

Removal through Evaporation 



Time (day)

0 2 4 6 8 10

C
o

n
c
e

n
tr

a
ti
o

n
 (

m
g

/l
)

-4

0

4

8

12

16

20

24

Benzene

Toluene

Xylene

Benzene simulation

Toluene simulation

Xylene simulation
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Removal through Biodegradation 

KS 

(mg/l)

Y

(g biomass per g 

substrate)

μmax

(hr-1)

Benzene 203.6 0.0758 0.00837

Toluene 174.4 0.0673 0.0107

Xylene 169.8 0.0663 0.0110
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Removal through Filtration 



Concentration (mg/l)

0 5 10 15 20 25

R
e

m
o

v
a

l 
P

e
rc

e
n

ta
g

e
 (

%
)

0

20

40

60

80

100

Benzene

Toluene

Xylene

TCE 

Removal through Filtration (BTEX)
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Removal through Filtration (Iron) 
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Concentration (mg/l)
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Iron Reduction

Iron Reducing Bacteria

Landfill Leachate

Landfill Soil
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COD Consumption (mg/l)
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Ferrous Iron Speciation 
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Okaloosa County
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Questions?


