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The Effect of Nonionic Surfactants on the Solubility and Biodegradation of
PAHs in Soil Slurry
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ABSTRACT

The effects of surfactants affecting polycyclic Aromatic Hydrocarbon(PAHs) solubility
and Dbiodegradation in soil slurry were investigated. The critical micelle
concentration(CMC) values of surfactants used in this study were 12.7mg/L(Brij 30),
13.4mg/L(Tween 80), 13.6mg/L(Triton X-100). The solubility of PAH increased as the
Hydrophile-Lipophile Balance(HLB) value of surfactant decrease. At surfactant
biodegradation and toxicity experiement using respirometer, Brij 30 did not show any
toxic effect and substrate inhibition upon the level of 1.5g/L. Also, biodegradation of Brij
30 gave no reduction on the phenanthrene biodegradation rate. When the desorption rate
of phenanthrene between sand and clay is compared, lower percentage of phenanthrene
was desorbed at clay because of the larger surface aera and higher organic content of
clay. At the biodegradation experiments of phenanthrene in soil slurry phase, more than
90% of initial phenanthrene adsorbed onto both sand and clay were biodegraded by
phenanthrene-acclimated cultures.
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Table 1. Properties of Nonionic Surfactants used in this study

Surfactant Molecular Weight CMC HLB

Brij 30 363 3.50% 10 °M(12.7mg/L) 9.7

Tween 80 1309 2,50 x 10 °M(30.1mg/L) 134

Trition X-100 625 1.85x10 *"M(115.6mg/L) 136
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Figure 1. Biodegradation and Toxicity Tests for Brij 30 using Respirometer
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Figure 2. Desorption of phenanthrene from sand and clay
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Figur 3. Phenanthren Concentraion in aqueous phase and solid phase of soil slurry
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