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Abstract

To study the effects of surface structure of fiber on the decrement of fatty soil removal
at high temperature, the following variables were selected: controled and alkali-treated
P.E.T.(polyester) fabrics and chopped fibers as substrates to estimate the detergencies,
different aging methods of soiled substrates, and different washing temperatures and surfa-
ctant solutions. Radiotagged tripalmitin was used as soil and the detergency was estimated
by means of liquid scintillation counting method.

The results were as following:

The surface of the fiber became rough with many grooves and the hydrophilicity of the
fiber was increased and the structure of the fabric became loose by alkali treatment.

While the detergency of alkali-treated P.E.T. fabric was better than that of controled
P.E.T. fabric, there was no significant differences between the detergencies of controled and
alkali-treated chopped fibers. These results indicate that the increment of detergency of
alkali-treated P.E.T. fabric is mainly resulted from the changes of fabric structure and
the improved hydrophilicity of fiber by alkai treatment.

The detergency of tripalmitin was increased with elevating temp. below the m.p. of
tripalmitin, was decreased around the m.p., and again was increased above the m.p.. It is
considered that the decrement of detergency around the m.p. is due to the diffusion of
molten tripalmitin into the grooves on fiber surface, the inner part of fiber, and between
fibers.

When controled and alkali-treated soiled fabrics and soiled chopped fibers were washed
in the distilled water and in the Na-DBS solution respectively, below 60°C detergencies of
alkali-treated fabrics and chopped fibers were improved. However above 60°C this result
was reversed. Therefore these results are regarded as the effects of grooves on fiber
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surface at high temp. and improved hydrophilicity at low temp. by alkali treatment.
When controled and alkali-treated soiled fabrics and soiled chopped fibers were hot-aged
before washing, the detergencies of both species were decreased generally. Because the soil

was diffused into the grooves on fiber surface, the inner part of fiber, and between fibers

during hot-aging. The detergencies of hot-aged species were also decreased above certain

temp.. These results suggest that the decrement of detergency at high temp. be resulted

not only from the diffusion of soil into the grooves on fiber surface, the inner part of
fiber, and between fibers, but also from the characteristics of surfactant solutions.
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Table 1. Characteristics of Fabrics

Fabric Count, ; .
. Weave Yarn : Thickness | Weight per
Materials Construction| Number (endss >(<:I1;1)c ks/ (mm) sample(g)
P.E.T. filament fabric(A) Plain ! 50D X50D 200X 177 0.10 0.18
alkali-treated P.E.T. filament ; ' «
fabric(B) Plain 35D %X35D* 200X 177 0.08 0.13

* Calculated from reduced proportion of 30%
(popop): scintillation grade(Merk)

Toluene: scintillation grade(Merk)
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Fig. 1. Effect of temperature on the removal of
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solution.
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solution.
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Fig. 3. Effect of temperature ocn the removal of
tripalmitin washed in the distilled water.
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Fig. 5. Effect of temperature on the removal of
tripalmitin washed in the Na-DBS solution
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Fig. 6. Effect of temperature on the removal of
tripalmitin washed in the Na-DBS solution
using magnetic stirrer.
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Fig. 7. Effect of Temperature on the removal of
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solution. .
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Fig. 8. Effect of temperature on the removal of
tripalmitin on the soiled fabrics aged in
distilled water at 60°C for 20 min. washed
in the Na-DBS Solution.
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