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Detergency of Artificially Soiled Fabrics in Various Washing Liquids

Keiko GoToHn

Department of Education, Kyoto University of Education, Kyoto 6128522

A textile washing test was carried out on three artificially soiled fabrics that are commercially avail-
able using water and various organic solvents. The detergency was evaluated from surface reflectance
of the soiled fabric before and after washing. For all soiled fabrics, the detergency had good correlation
with the relative electric constant, e, of the washing liquid. The maximum detergency was achieved
at er=14, corresponding to that of 1-pentanol. The soil stains were difficuit to be removed in water with
high e and organic solvents with low .. However, in the presence of anionic surfactant and alkali, the
detergency in water increased and was comparable to that in 1-pentanol. As a mechanical action for the
soil removal, stirring with a magnetic stirrer and ultrasonic waves were found to be effective in water
and organic solvents, respectively. It was observed that the washing in water by stirring damaged the
fabric. On the other hand, the damage was reduced considerably when organic solvents were used or
when ultrasonic waves were applied. Conclusively, it was confirmed that water is an excellent washing
medium, although there are cases where it may damage the fabric.
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PEEE, artificially soiled fabric
4R, dielectric constant FFEER.
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Table 1. Surface tensions, 7, and relative dielectric constants,

er, of liquids

Liquids 7/mN m™! er
Water 72.59%* 78.3%**
Methanol 22.07%* 32.60%**
Ethanol 21.97%* 24 .55%**
1-propanol 23.32%* 20.33%**
1-butanol 24.94%* 17.51%**
1-pentanol 25.36%* 13.902**
1-hexanol 25.81%* 13.30%2**
Acetone 23.46%* 20.70%**
Tetrachloroethylene 31.7%x 2.30%**
1,4-dioxane 32.75%* 2.1021**
n-heptane 24.55%* 1.924 1>
Aqueous SDS 1 mmol/dm?solution 63.82*** —
Aqueous SDS 3 mmol/dm?solution 52.2%*** —
Aqueous SDS 5 mmol/dm*solution 45.3%%** —
Aqueous SDS 8 mmol/dm*solution 38.0%*** —

Aqueous SDS 10 mmol/dm’solution 37.6%*** —

Water/Ethanol (90/10) mixture
Water/Ethanol (80/20) mixture
Water/Ethanol (70/30) mixture
Water/Ethanol (50/50) mixture
Water/Ethanol (30/70) mixture

54.22%** 7521+
43.1%%**  70.5'**
37.9%%**  65.0'**
29.6%***  54.8'**
26.22%**  42.3'**

120%C, 225C. * The Chemical Handbook II, Maruzen, Tokyo, 1993,

pp. 73-83. ** The Chemical Hand

book I, Maruzen, Tokyo, 1993,

pp. 498-503. *** Experimental values by pendant drop method.
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Water
Methanol (a) (b) (C)

Ethanol
1-propanol
1-butanol
1-pentanol
1-hexanol
Acetone
Tetrachloroethylene
1,4-dioxane
n-heptane
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Detergency / % Detergency / % Detergency / %
Fig. 1. Detergency of artificially soiled fabrics in various liquids by applying stirring as mechani-

cal action

(a) Sentaku Kagaku Kyoukai, (b) CFT, C-02, (c) CFT, P-02.

Detergency / %

{SDS] / mmol dm

Fig. 2. The effect of SDS concentration on detergency of artificially soiled fabrics in
the aqueous solution in the absence ([]) and the presence (2 mml/dm®, B) of
sodium hydroxide by applying stirring as mechanical action

(a) Sentaku Kagaku Kyoukai, (b) CFT, C-02, (c) CFT, P-02.
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Fig. 3. The effect of ethanol concentration on detergency of artificially soiled fabrics in
water/ethanol mixtures in the absence (4)and the presence (2 mml/dm? M) of
sodium hydroxide by applying stirring as mechanical action

(a) Sentaku Kagaku Kyoukai, (b) CFT, C-02, (c) CFT, P-02.
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Fig. 4. Detergency of artificially soiled fabrics in water, aqueous solution containing SDS
8 mmol/dm® and NaOH 2 mmol/dm’, ethanol and 1-pentanol without (___]) and
with mechanical actions (stirring: Il ultrasonic waves: )

(a) Sentaku Kagaku Kyoukai, (b) CFT, C-02, (c) CFT, P-02.
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Table 2. Mechanical action values obtained by MA-
test pieces

Mechanical action

None  Stirring Ultrasonic
waves
Water 3 22 10
Aqueous SDS solution 1 20 10
Ethanol 0 10 0
1-pentanol 0 7 0

[SDS]=8 mmol/dm?, {NaOH]=2 mmol/dm”.
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Fig. 5. The effect of surface tension on detergency of artificially soiled fabrics in pure
liquids (O), aqueous SDS solutions ([J), and water/ethanol mixtures (&) by ap-
plying stirring as mechanical action

(a) Sentaku Kagaku Kyoukai, (b) CFT, C-02, (c) CFT, P-02.
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Fig. 6. The effect of dielectric constants on detergency of artificially soiled fabrics in
pure liquids (O) and water/ethanol mixtures (&) by applying stirring as me-

chanical action

(a) Sentaku Kagaku Kyoukai, (b) CFT, C-02, (c) CFT, P-02.
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