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Abstract

The interaction and de_tergency between liquid oily soil and surfactant solution were studied
by the mechanism of formation of liquid crystal(LC). \

Samples used were triolein as a triglyceride, oleic acid as a free fatty acid and sodium
dodecyl sulfate (SDS) as a surfactant.

The resulte were as follows:

In the phase diagram of SDS/cil/Water system, the area of liquid crystalline phase region
were in the order of SDS/triolein/water< SDS/oleic acid/water< SDS/mixture of triolein and
oleic acid/water.

In the system of oleic acid alone or mixture of triolein and oleic acid contacted with SDS
solution, the LC phase was formed right aftef or after some time with SDS concentration. But
in a case of triolein alone, the LC phase was not formed although the concentration of the SDS
solution was relatively high. . ’

The detergency of model oily soils were seldom changed with temperature, and the
détergency of oleic acid was very high compared to that of the triolein.

The detergency of mixed soil was improved with the increase of the ratio of oleic acid in

the mixture.
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Fig. 1. Triangular phase diagram for the SDS/TOQ/
water system at 25C.
(L, L,, L;, LC, and § indicate the liquid, aqueous
micellar phase, nonaqueous reversed micellar
phase, liquid crystalline phase, and solid SDS,
respectively.)
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Fig. 3. Triangular phase diagram for the SDS/TO/
OA/water system at 25TC.
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Fig. 4. LC phase area in the SDS/model oily soil/
water system at 25C.
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(@) (b)

Fig. 5. Microphotographs of the LC phase of OA in 0.5% SDS solution at 25°C (x100).
(a) right after (normal microscopic)
(b) after 30 min. (crossed polarized)

(c) (d)
Fig. 6. Microphotographs of the interface between oily soil models and 20% SDS solution at 25°C (% 100).
(a) OA(crossed polarized) (b) TO/OA(crossed polarized)
(¢) TO(normal microscopic) (d) TO(crossed polarized)
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Fig. 7. DSC curves for oily soil models.
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Fig. 8. DSC curves for the 20% SDS solution, and

mixtures of 20% S5DS solution and oily soil
models.
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Fig. 9. Detergency of oily soil models with 0.5% SDS
solution at various temperatures.
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