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Abstract—This study was carried out to investigate the changes of surface characteristics of
polyester fabrics on the deposition and the removal of oily soils from polyester fabrics in detergency.
The relations between the removal of soil and the changes of surface properties of polyester fabrics
treated with water~ and oil-repellent agents were discussed before and after various wash cycles.
Two kinds of fluoropolymers were selected as water~and oil-repellent finishing agents. The effects of
water- and oil-repellent finishes were determined by the water repellency and oil repellency. The
surface properties of untreated and treated polyester fabrics were evaluated with respect to contact
angle and wicking time.

The treatment of polyester fabrics with fluoropolymers improved efficiently water repellency, oil
repellency, contact angle and wicking time. But those properties were greatly decreased after 3 times
of wash cycles in detergency. The deposition of oily soils on the untreated fabrics was drastically
increased with increasing of wash cycles. The deposition and the removal of oily soils from fabrics
treated with fluoropolymer having hydrophobic components were very low after various wash cycles.
The deposition and the removal of oily soils on the fabrics treated with fluoropolymer having
hydrophilic components were high comparatively after various wash cycles.

Even though the surface properties of treated fabrics were greatly decreased with the increasing
of wash cycles, the remains of oily soils on the fabrics were lower than those of untreated fabrics
in various wash cycles. But the remains of soils were drastically increased after 10 times of wash

cycles in any cases.
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Table 1. Characteristics of fabric used

Material Polyester 100%
Weave Plain
Yarn No. (d)

warp VG

weft (5
Fabric counts (ends X picks/5 cm) 210x191
Weight (g /m’) 75.58
Thickness (mm) 0.19

22 718 4y

7HeuH&  pad-dry-cured 0.8 AT
Z, 500 ml A2 Yol 20x20cm 2 E-g 1dip-1 nip
) (padder)2 9 (padding)3td 2™ pick-up&
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9] ALE 20%, B(TG-990)9 F$+E 40%=2 3t
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160 TollA 1 ¥7F @x& st

23 Uz 53
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Table 2. Composition of mixed oily soils

Components Weight(g)
Carbon black 05
tristearin 23%
triolein 23%
stearic acid 15%

Oily soils |oleic acid 15% 5
squalene 8%
hexadecanol 8%
cholesterol 8%

Carbon tetrachloride 800
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where, R : surface reflectance
(K/S)o : K/S value of untreated fabric
(K/S)s : K/S value of soiled fabric
(K/S)w: K/S value of soiled fabric
after washing
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Fig. 1 Water repellency of polyester fabrics
treated with finishing agents after
various wash cycles.
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Fig. 2 Oil repellency of polyester fabrics treated
with finishing agents after various wash
cycles.
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Fig. 3 Contact angle on polyester fabrics treated
with finishing agents after various wash
cycles.
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Fig. 4 Wicking time for polyester fabrics treated
with finishing agents after various wash
cycles.
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Fig. 5 Removal of oily soils from polyester
fabrics treated with finishing agents after
various wash cycles.
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Fig. 6 K/S value of polyester fabrics treated
with finishing agents after various wash
cycles.
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Fig. 7 Scanning electron micrographs of untre-

ated polyester fabrics before washing and
after various wash cycles.

A : before washing, B: 1 time, C: 3 times
D:5 times, E : 10 times.
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Fig. 8 Scanning electron micrographs of polyes-

ter fabrics treated with polymer A before
washing and after various wash cycles.
A: before washing, B: 1 time, C: 3 times
D: 5 times, E: 10 times
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Fig. 9 Scanning electron micrographs of polyes-

ter fabrics treated with polymer B before
washing and after various wash cycles.

A : before washing, B: 1 time, C:3 times
D: 5 times, E : 10 times
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