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Enhanced Solubilization of PAHs between single compounds and
mixtures by three anionic surfactants
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ABSTRACT

Surfactants have been extensively considered for decontamination of the subsurface
polluted with hydrophobic organic compounds. Enhanced solubilization of
naphthalene and phenanthrene in surfactant solution of SDDBS, MADS12 and
DADS12 was studied for single compounds and their binary mixture. The order of
increasing solubility enhancement of naphthalene and phenanthrene is SDDBS <
MADS12 < DADS12. The solubility enhancement of phenanthrene is more than
that of naphthalene because of the higher hydrophobicity. A synergistic effect on
the solubilization of two PAHs was observed in the presence of another PAH.
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Table 1. Micelle Water Partition Coefficient(Ky.) Data of Naphthalene and

Phenanthrene for Three Surfactants

Naphthalene Phenanthrene

Single Binary Single Binary

SDDBS | 224.94 (0.97) 347.33 (0.88) | 2087.00 (0.90)  8700.48 (0.89)

MADS12| 393.48 (0.86) 509.58 (0.87) | 2493.32 (0.98)  5862.00 (0.82)

DADSI12 | 131143 (0.98)  1588.82 (0.99) | 25998.37 (0.98) 50500.00 (0.99)

.2
* is r° value

600
2300 4 ® SDDBS ®  SDDBS & Single a
o M v s0] © SDDBS& Binary
: v Mi2&Single
v MI2 & Binary
01 ¥ DI2 & Single
400{ O DI2&Binary
20
7}
- © 30
© 150 £
100 20
50 100
1 0
T T T T T L
0.000 0005 0010 0015 0020 05 T N v
0000 0.005 0010 00ts 0020 0025
Surfactant concentration(mol/l) Surfactant Concentration (mol/T)

Fig, 1. Phenanthrene solubility enhancement ratio(S*/S) Fig. 2.Phenanthrene solubility enhancement (S*/S)

as fuction of surfactant concentration for three surfactants. 35 fuction of surfactant concentration for three surfactants
in the single and binary conditions.
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