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Abstract

The interaction and detergency between oily soil and surfactant solution were studjed.
Samples used were tristearin, tripalmitin and their mixture as a triglyceride, myristic acid as
a fatty acid and sodium dodecyl sulfate (SDS) as surfactant.

The results were as follows:

1. The mixtures of model oily soils were formed of eutectic pojnt and their melting point
were lower than them of individual oily soils.

2. The formation of liquid erystalline (LC) phase was recognized in the triangle phase
diagram for $SDS~water~model oily soil system. The areas of LC phase region were in the
order of SDS~water~myristic acid>SDS~ water~mixture of tristearin, tripalmitin and
myristic acid (TS/TP/M):>SDS~water~mixture of tristearin and tripalmitin (TS/TD).

3. The LC phase region expanded to wide concentration range of SDS solution and high
concentration range of model oily soil with increasing temperature. Particularily, the LC
phase region expanded highy at 30~40°C but when the temperature was elevated above 40°C,
expanding tendency decreased.

4. In the system of myristic acid and TS/TP/M contacted with SDS solution, the LC phase
was already formed at 28°C and the region of the LC phase were expanded with increasing
temperature. But in the system of TS/TP contacted with SDS solution, the LC phase was not
formed in whole experiment temperature.

5. The detergency of myristic acid was very high and it was recognized that the formation
of the LC phase played an important role in the detergency. The detergency of TS/TP was
very low, but when TS/TP was mixed with myristic acid, the detergency of TS/ TP increased.
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It is supposed that the LC phase was formed butween SDS solution and myristic acid promoted
to penetration of SDS solution into the inner parts of TS/TP.
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Fig. 1. Triangle phase diagram for SDS-water-oil sys-
tem. (o: sampling point)
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Fig. 2. DSC curve of model oily soils.
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Fig. 3. Relationship between the composition of TS/TP
and myristic acid and the melting point.
(H: TS melting point, &: TP melting point)
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Fig. 5. Triangle phase diagram for SDS—~water~my-
ristic acid system at 40°C.
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Fig. 9. Change of the liquid crystalline phase area in the
triangle phase diagram for SDS~water—~TS/
TP/M system with temperature.
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(c) 50 °C

Fig. 11. Microphotographs of the interface between myristic acid and 20wt% SDS solution (crossed polarized, x100).
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c) 45°C (d) -50 C

Fig. 12. Microphotographs of the interface tetween TS/TP/M and 20wt% SDS solution (crossed polarized, x100).
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Fig. 13. DSC curve for 20wt% SDS solution and mix-
tures of 20wt% S5SDS solution and model oily
soils.
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Fig. 15. Detergency of each component of a mixture of
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myrTistic acid alone by 0.5wt% SDS solution at
various temperatures.
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