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Abstract

This study was undertaken to develop the artificially soiled cloth using clay and dyed oleic acid
as model soil and to evaluating the detergency by determination of K/S value and chemical analysis.
The results obtained were as follows :

1. Correlation were determined between the K/S value and chemical analysis data for the detergency
of developed model soil at various conditions and it was found that model soil could be extensively
used for the washing examination.

2. The surface reflectance of soiled cloth with clay-oleic acid mixture was measured two wave length
band that was converted K/S values and the amount of two components was individually calculated.

Positive correlation were found between detergency that obtained from chemical anlysis and K/S
values.

Therefore, proposed method of soiled cloth with clay-oleic acid mixed soiles could be extensively
used for detergency experiment.

3. The attached state of soil of on the artificially soiled cloth which was observed under a scanning
electronic microscope showed a different pattern by the sort of soil. And the difference of attached
state of soil had great influence upon the detergency.

4. The composition of clay was changed and formated of noncrystalinity was vanished by calcined
at 800C. Because of a noncrystalline of clay, artificially soiled cloth could be prepared more uniformly

but the detergency was decreased.
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Table 1. Characteristics of fabric

Material Cotton(100%)
Weave construction Plain

Yarn number 33" X40's
Fabric count 71X69

(ends and picks/in)

Fabric weight(g/m) 100+ 5
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Table 2. Characteristics of commercial detergents

Recommanded
Detergent Characteristics concentration
(gD
A Surfactant 40%(Soap powder 15
type)
B Surfactant 20%(Non-phosph- 15
ate, contained SiO; 8%)
C Surfactant 23+ 2% 1
(Non-phosphate)
D Surfactant 23% 1
(Non-phosphate)
E Surfactant 16%(ABS, APPE 25
type contained enzyme &
phosphate 15.9%)
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Fig. 1. X-ray diffraction charts of calcinated clay.
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Fig. 2. Reflectance spectrum of artificially soiled cloth
A Soiled with oleic acid.
B Soiled with clay.
C ! Soiled with clay-oleic acid mixture.
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Fig. 3. SEM photographs of artificially soiled cloth.
A * Raw cloth.

Soiled with clay.

B:
C * Soiled with oleic acid.
D : Soiled with clay-oleic acid mixture.
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Fig. 4. Correlation between K/S value and clay content in
artificially soiled cloth.
A . at 440nm.
B at 480nm.
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Fig. 5. Detergency of clay in artificially soiled cloth during
washing process by commercial detergents.(Condi-
tions  temp. : 20C, mechanical force : 120s.p.m,, de-
tergent conc. : 0.15%)
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clay in artificially soiled cloth.(Conditions > temp. : 20
‘C, detergent conc. . 0.15%)
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Fig. 9. Correlation between k/s value and oleic acid content
in artificially soiled cloth.
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Fig. 10. Detergency of oleic acid in artificially soiled cloth Fig. 12. Effect of temperature on the detergency of oleic
during washing process by commercial detergents. acid in artificially soiled cloth.(Conditions + mecha-
(Conditions + temp. : 20C, mechanical force - 120s. nical force : 120s.p.m,, detergent conc. . 0.15%)

p.m., detergent conc. : 0.15%)
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M : Estimated from chemical analysis. B : Estimated from chemical analysis.
Fig. 11. Effect of detergent concentration on the detergency Fig. 13. Effect of mechanical force on the detergency of

of oleic acid in artificially soiled cloth.(Conditions oleic acid in artificially soiled cloth.(Conditions »

temp. 20C, mechanical force : 120s.p.m.) temp : 20C, detergent conc. : 0.15%)
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Fig. 14. Detergency of oleic acid in artificially soiled cloth
soiled with clay-oleic acid mixture during washing
process by commercial detergents.{Conditions ;
temp. : 20C, mechanical force : 120s.p.m., detergent
conc. : 0.15%)
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Fig. 15. Effect of detergent concentration on the detergency

of oleic acid in artificially soiled cloth soiled with
clay-oleic acid mixture.(Conditions : temp. : 20C,
mechanical force : 120s.p.m.)
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Fig. 16. Effect of temperature on the detergency of oleic
acid in artificially soiled cloth soiled with clay-oleic
acid mixture.(Conditions : mechanical force : 120s.
p. m. detergent conc. . 0.15%)
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Fig. 18. Effect of detergent concentration on the detergency
of clay in artificially soiled cloth soiled with clay-
oleic acid mixture.(Conditions : temp. : 20C, me-
chanical force : 120s.p.m.)

80’-
n
| ]
8
= a0l [
2 60
[s5]
fe)]
& .
[
0
40t
L I { L 1 |
0 10 30 50
Temperature (C)

® | Estimated from K/S value.
B © Estimated from chemical analysis.

Fig. 19.Effect of temperature on the detergency of clay in
artificially soiled cloth soiled with clay-oleic acid mix-
ture.(Conditions 5 mechanical force : 120sp.m., de-
tergent conc. + 0.15%)
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