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=o|8EN Mejvlas
(physical-chemical treatment technigues)

1. Soil Flushing (Scil Washing)

- Agueous
- Surfactant
- Solvent

2. Soil Vapor Extraction (SVE)

3. 7IE} X{g|7|=

- Air Sparging

- Air Stripping

- gyEEE

- ojens

— Critical Fluid (Z A wA()




. AHES A (surfactant)

. complexing agent

. & (acid)

. Z7t2] (alkali)
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Function of surfactants in  ihe
soil remediation

N Sorption barrier

» Floatation and coagulation auxilary
» Mobilization of pollutanis

o Solubilization of pollutants

o Support of biological degradation of
pollutants




Important parameters for the soil
remediation

a YWetling

e Interfacial tension

s Surface tension and CMC
e Viscosity

e Solubilization

e Absorption

e Desorption

» Precipitation

® Recovery
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PAK nach EPA und TVO
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Abb. 1 : Gaschromatogramm einer Standardlésung ( 16 EPA PAK s )
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I Naphthalin

2 Acenaphthen

3 Acenaphthylen

4 Fluoren

5 Phenathren

6 Anthracen

7 Fluoranthen

8 Pyren

9 Benz [a] anthracen

10 Chrysen

11 Benzo [b] fluoranthen
12 Benzo [k] fluoranthen
13 Benz {a] pyren

14 Indeno [1,2,3-c,d] pyren
15 Dibenz [a,h] anthracen
16 Benzo [g,h,1] perylen
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surface tension fmN/m]
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surfactant concentration (g

Figure ]. c.m.c. for different nonionic surfactants

concentration pyrene {mg/l]
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solubility of pyrene in water:
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Figure 2. Solubilization capacity of pyrene in various surfactant systems
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a)

concentration pyrene [mg/l} concentration C12/14 EO7 [gf]

<-  extraction ->i<— rinsing ->

20
HElpyrene
~-surfactant
1 ......... -

10

0 0
0 200 400 600 800 1000 1200 1400 1600

eiution volume [mf]

b)

concentration pyrene [mg/1} concentration C12/14 EO7 [g/1]
<-  exraction ->i<- rinsing ->

15

40

10

T T 0
1200 1400 1600

Figure7a) andb).  Comparison between the pyrene extraction of filled soil columns
with pure surfactant solution (5% C;,/)4 EO7) and with an
o/w microemulsion (5% Cl2/l4 EO7 + 0.5% RME)
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Tabelle 2: Substratzusammensetzung und Abbauraten

Reaktortyp Rahrkessel (Ortmann 1995)

Versuch #1 Versuch #2

Konz. im Konz. im Umsatz
Zulauf |Umsatz| Zulauf | Umsatz| mit HMN
Substrat (mg/] [%] | [mgn} | [%] [%}
Acenaphthen/Fluoren 43,8 75,7 8,8 70,5 95,7
Phenanthren 50,0 75.2 10,0 59,2 96,2
Fluoranthen 18,8 61.5 38 51,7 ‘89,2
Pyren 12,5 73,4 2,5 54,8 69,4
T PAK 125,0 75,9 25 60,8 92,4
RME 2275,0 99,2 935,0 98,5 99,4
Reaktortyp Wirbelschicht
Versuch #3 -

Substrat Konz. im Zulauf [mg/l] Umsatz [%]
Acenaphthen/Fluoren 21,9
Phenanthren 25,0
Fluoranthen 9.4
Pyren ~ 6,3
I PAK 62,6 98,0
RME - 23380 99,0
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