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Effect of Water Content on the Transport of Gemini Surfactant
and Hydrophobic Organic Compounds
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Abstract

An immobilization zone can be constructed by modifying soils in the vadose zone with surfactants, which can be
used to promote retardation of organic contaminants in the subsurface. Column experiments were conducted to
investigate the behavior of surfactants and organic contaminants in unsaturated and saturated conditions with
different water contents (25%, 50%, 75%, 100%). Transport and sorption of surfactant (dialkylated disulfonated
diphenyl oxide) in the columns containing aluminum oxide was similar under the conditions at different water
contents. However, transport of a model organic compound (naphthalene) was retarded as the water content
decreased by enhanced partitioning of the compound into the surfactants that were sorbed on the aluminum oxide.
This suggests that the immobilization method could well be applied to vadose zone as well as to saturated zone.
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Table 1. Physical characteristics of the column
experiments in this study

Flow . Pore

Experiment No,| Rate | oion | ater |, | Velodity
.| (% saturation) | Content .
(ml/min) (comy/min)

25 020 | 079 | 1135

| 6 50 040 | 0.79 9.71

75 058 | 077 | 1090

Surfactant 100 076 | 076 | 10.03
DADS 25 019 | 0.75 511
ol 3 50 040 | 0.80 479

75 058 | 0.77 498

100 0.80 | 0.80 491

25 022 | 089 147

HOC ol o8 50 038 | 0.76 1.33
Naphthalene 75 063 | 0.84 121
100 0.80 | 0.80 1.28
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Figure 1. Breakthrough curve of DADS at

different flow rates.
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o v
Flow <>... v .°.
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(ml/mm) ° ;)O—W e 1&":0 2(;0 2‘50 300
Surfactant | | 6 42.83 | 38.60 | 40.50 |49.94 Pore vol.
DADS Figure 4. Breakthrough curve of naphthalene
(mg/g oxide) | 1I 3 45.65 | 46.20 | 49.04 | 46.87 at different water contents
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