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Sodium dodecylbenzene sulfonates (DBS) are widely used anionic surfactants for many domestic (detergent, shampoo,
surface cleaners) and industrial purposes. DBSs are used in large quantities and when disposed they behave as one of the most
common pollutant found in almost all environmental settings. When DBSs are discharged to the environment they come in
contact with the soils and immediately adsorbed by soils and soil sediments. The adsorption of DBS by soil may affect the
DBS movement and may also influence on the behavior of the toxic substances. Therefore, knowledge on the adsorption
behavior is very important to understand the fate of discharged DBS and to apply in remediation of contaminated soil and
groundwater. But very few information is available to understand the overall processes of the DBS adsorption.

In this study, we investigated adsorption characteristics of DBS in a volcanic ash soil (non-allophanic Andisol) which
is unique soil in Japan and contain huge amount of organic matter and is only negatively charged. That is why this soil has
been chosen for the experiment. Since the surfactant DBS is anionic, the electrostatic interaction between the soil particle and
the surfactants is basically repulsive.

The experiments are designed to consist of two parts. The first is systematic experimental study on the effects of pH,
DBS concentration, carbon chain structure, time and electrolyte on DBS adsorption. The DBS concentration was measured by
using the anionic surfactant selective electrode membrane. In addition, the zeta potential of the DBS adsorbed particles was
obtained by measuring the electrophoretic mobility. The adsorption isotherm was examined using the
Langmuir-Freundlich-Hill equation. The second part is on the role of the organic matter on DBS adsorption and interaction
among the soil, organic matter and surfactants. The DBS adsorption of organic matter free system was compared with that of
the control, then influence of concentration and adsorbed amount of the surfactant, electrolytes concentration and pH on the
amount of the dissolved humus was analyzed. The amount of the dissolved organic matter was determined by measurement of
the spectroscopic absorbance of the soil solution.

The experimental results indicated that adsorption of DBS was strongly influenced by pH, surfactant concentration,
electrolyte concentration, carbon chain structure of DBS and humic substances. The adsorption amount become higher at a
lower pH and become lower at high pH. When the soil pH is higher, electrostatic repulsion between the soil and the surfactant
increases, thus adsorption decreases. The adsorbed amount increases with the increase in DBS concentration and that in the
low-concentration range is outstandingly sharp. The sharp increase is accused to cooperative adsorption caused by
hydrophobic interaction among the carbon chains of adsorbing surfactants. The increase in electrolyte concentration promoted
adsorption because the increase of the electric field around the particle. The increase of the shielding effects was supported by
the observed increase in the negative zeta potential. The adsorption of DBS with a linear carbon chain was larger than that
with a branched chain DBS due to the larger interaction between the linear carbon chain structures. The second experiment
revealed that organic matter was found to enhance the DBS adsorption under all pH condition tested. The dissolution of humic
substance from the soil complex increases at lower electrolyte concentration and with the increase of pH. With the increase of
surfactant concentration the dissolution of humic substances increases. The results satisfactorily revealed main mechanisms
and interactions on DBS adsorption in the volcanic ash soil-organic matter complex.

The obtained results on DBS adsorption and interaction of the soil complex give us a new thought which can be
applied in understanding its movement and remediation of the soil and water by the DBS.
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