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Abstract

In order to evaluate the exact effect of detergency it is necessary both to measure the
actual soil content by chemical analysis and to determine the degree of soil removal visually.
Since it takes considerable time and effort to use both methods, usually one of the two
methods is used. Many studies have been carried out through increasing the visibility of oily
soil to evaluate detergency by measuring reflectance of fabrics.

In this study Sudan Black B, an oil soluble dye was used as an indicator to increase the
visibility of oily soil on cotton and polyester fabrics. The condition of artificially soiled
fabrics and the method of evaluating detergency were investigated which represent the actual
detergency of oily soil by measuring the reflectance only. Also the detergency of Sudan Black
B and that of oily soil were compared with each other under various washing conditions,

As a result, the K/S values converted from the reflectances showed a good correlation with
the actual soil content. Linear relationship between K/S value and the actual soil content was
obtained,

The K/S values of washed fabrics were higher than those of unwashed fabrics which
included same content of soil since the soil visibility changed during washing. But the
difference was small when Sudan Black B was used.

With the increase of soil content, detergency of cotton fabric decreased, but detergency of
polyester fabric increased gradually.

With regards to soiled fabrics, detergency of cotton fabric measured by K/S value. was
close to that of actual oily soil when Sudan black B was used as an indicator.
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Under various washing conditions such as washing temperature, agitation speed and

washing time, detergency of the Sudan Black B soiled fabric by reflectance measurement

showed similar trend to the actual detergency of the oily soil by radiotracer techniqﬁe.
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Table 1. Characteristics of fabrics

Mateial Cotton 100% Polyester 100%
Weave Plain Plain
D/36 fil
Yarn number 36Nex36Ne ?755D//:;?5fi1
Fabric count
(ends picks/5 cm) 155131 210191
Thickness (mm}) 0.269 0.107
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Fig. 1. Stnicture of Sudan Black B.

(FAFA3ATA

2,5-Diphenyloxazole(ppo): scintillation grade
(Merck)
2,2"-p-Phenylen-bis-(5-phenyloxazole) (popop):

scintillation grade (Merck)
Toluene: A QFE-5 (574 BH4] 91 54| 5 4D
Radiotracers:
(1) Glycerol tri [1-C] palmitate
specific activity: 60mCi/mmol

radioactive concentration: 50 xCi/mmol

radiochemical purity: 99%(T.L.C.on silicagel) -

(The Radio Chemical Center, Amersham)

(2) {9,10(n)-*H] palmitic acid
specific activity: 500 mCi/mmol
radioactive concentration; 5mCi/mmol
radiochemical purity: 98%(T.L.C. on silicagel)
(The Radio Chemical Center, Amersham)
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Table 2. Composition of oily soils

Components Fraction
Liquid paraffin 0.3
Dodecyl alcohol 0.2

Tripalmitin 0.3

Palmitic acid 0.2
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Fig. 2. Effect of soil content on the reflectance of soiled

cotton fabric,

Soil composition:
oily soil: Sudan Black B=17:1 (by wt.)
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Fig. 3. Effect of s0il content on the K/S values of soiled
cotton and polyester fabrics.
Soil composition:
oily soil: Sudan Black B=17: 1 (by wt.)
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Fig. 4. Effect of washing on the K/S value of cotton

fabric soiled with oily soil and Sudan Black B.
Soil composition:

oily soil: Sudan Black B=17 : 1 (by wt.)
Washing conditions:

temp. : 20°C

agitation speed : 80 rpm

time : 10 min.
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Fig. 5. Effect of washing on the K/S value of polyester

fabric soiled with oily soil and Sudan Black B.
Soil composition:

oily soil: Sudan Black B=17:1 (by wt.)
Washing conditions:

temp. 2 20°C

agitation speed © 80 rpm

time 10 min.
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Fig. 6-1. Effect of oily soil on the K/S value of cotton
fabric containing Sudan Black B as an indicator.
oily soil: Sudan Black B=17:.1 (by wt.)
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Fig. 6-2. Effect of oily soil on the K/S value of polyes-
ter fabric containing Sudan Black B as an indi-
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oily soil: Sudan Black B=17:1 (by wt.)
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polyester fabric.
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