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Characteristics of Soil Deposition and Removal and Evaluation of Detergency
for Various Polyester Fabrics
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The influence of the fabric substrate on soil deposition and removal of artificially soiled cloths, using
polyester cloths consisting of single fibers of different deniers and different cross-sectional shapes,
called Shingosen, was investigated. In addition, artificially soiled polyester cloths were prepared,
containing the soil components of natural soils on shirt collars as determined by composition analysis,
using an aqueous dispersion soiling medium. This soiling medium was made up of oily soil, soluble
protein, carbon black and clay dispersed in water.

A method for determining detergency was established using the Kubelka-Munk equation and Minato
methods in order to avoid the influence of background reflectance. The artificially soiled polyester
Shingosen cloths had a higher soil deposition and retention efficiency than other such cloths made
from conventional fibers. On the other hand, artificially soiled polyester cloths with approximately 40%
reflectance were found to have a high correlation for evaluating the detergency of four kinds of
powder detergents as natural facial-wipe polyester cloths in terms of the detergent’s soil removal
ability.
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Table 1. Details of the polyester fabrics*
) ' Yarn size Single yarn Thread density
Sample Thickness Welght (D X Fﬂ) (D) (Count/inch)
(mm) (g/m’)
Warp Weft Warp Weft Warp Weft
(A) Tropical  0.268 120.0 150X48 50x48 3.13 3.13 76 68
(B) Dechine 0.229 91.5 50X 24 75X 72 2.08 1.04 221 108
(C) Nasuka 0.254 110.0 150X 37 60X 48 (0.2-0.4) 158 94

*Plain fabrics were used.

(A) Tropical
Fig. 1.
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(C)Nasuka
Xx3000

Scanning electron microphotographs of different polyester fibers
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Table 2. Composition of soils

Origanic components (%)

Oleic acid 28.3
Triolein 15.6
Cholesterol Oleate 12.2
Liquid Paraffin 2.5

Oily components

Squalene 2.5
Cholesterol 1.6
Protein component Gelatine 7.0
Inorganic components (%) Clay 29.8
Carbon black 0.5
1
6on /é

Q Polyester fabrics

N
HIss Urethane

— foam sheet

Fig. 2. Preparation of the soiled facial-wipe cloth
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Table 3. Detergent product characteristics

Concentration

Surfactant

Detergent (g/D) (available component) Builder
(1) Standard (JIS) 1.33 LAS*! (15%) STP,** CMC*’
Sodium sulfate
Sodium carbonate
Sodium silicate
(2) Heavy duty syndet 0.83 LAS (41%) Sodium aluminium silicate
AQS* Carbonate
AE*3 Enzyme
Optical brightener
(3) Neutral detergent 1.50 LAS (27%) Sulfate
AS*4
(4) Soap 1.67 SOAP (60%)*® —

*1Godium linear alkylbenzene sulfonate. *q-Olefinsulfonate. **Polyoxyethylene alkyl ether. *‘Alkyl sodium sulfate.
*>Pure soap. **Sodium tripolyphosphate. *’Sodium carboxymethyl cellulose.
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Fig. 7. Scanning electron microphotographs of soiled cloths
(1), naturally soiled cloth; (1), artificially soiled cloth.
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Table 4. Correlation between concentration of soiling medium and correlation coefficient (r)

S | Concentration*! v R*?
r

ampre (ratio) (%)
1/4 0.948 50.7

1/3 0.989 45.0

(A) Tropical 1/2 0.998 43.2
1 0.994 36.5

2 0.951 29.7

1/4 0.989 45.1

1/3 0.999 40.7

(B) Dechine 1/2 0.986 36.4
1 0.979 26.1

2 0.979 22.1

1/4 0.855 47.1

1/3 0.953 44.5

(C) Nasuka 1/2 0.925 41.3
1 0.898 33.6

2 0.889 26.9

*! Concentration of soiling medium ratio. **Correlation coefficient. *’Reflectance of artificially soiled cloth.
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