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Abstract—Carbon black has been used as a particulate soil to prepare artificial soiled
fabrics for detergent study but it has two major defects. The one is the difficulty of quantitative
analysis of carbon black for evaluate the detergency, the other is that there is no reliable
correlation between the removal of carbon black and oily soil which is the major component
of natural soil.

In this study ferric oxinate was used as a particulate soil since it is in black color and
can be soiled on fabric by suspension in water or by solution in chloroform and it is easily
analysed quantitatively by extracting it from soiled fabric with chloroform to get correct value
of soil removal. The characteristics of soil removal of ferric oxinate were compared with that
of carbon black and Sudan black, an oil soluble dye, which had been proved that it's detergency
correlated with that of oily soil

The soil removal of ferric oxinate and Sudan black estimated from quantitative analysis
and from K/S value were in good agreement whereas the result calculated by simple reflectance
was consistently low. The soil removal of ferric oxinate was exceeded from that of carbon
black without regard to surfactants, Triton and Las, but the effect of washing conditions such
as temperature and washing time on soil removal of both soils with different surfactants showed
no considerable difference. Though the soil removal of Sudan black was little effected by the
conditions, the soil removal in Triton exceeded considerably that of in Las, which is the characteri-
stic of oily soil. Thus the soil removal of Sudan black was in good agreement with ferric
oxinate in Triton, 2 non-ionic surfactant, and with carbon black in Las, an anionic surfactant.
We concluded that ferric oxinate is a more realistic model particulate soil for artificial soiled
cotton fabric washed with non-ionic surfactant than carbon black.
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Table 1. The Characteristics of the cotton

fabric B
Material cotton(100 % )
weave plain
Yarn numbers(Ne) warp 30
weft 38
Fabric count(ends & picks/5cm) 141X 135
Thickness(mm) 0.305
Weight  (g/m’) 100

Sudan black : Fluka Chemie AG#k
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Table 2. Composition of soils

Component Soil 1 Soil I Soil I
Carbon black(g) 0.15
Ferric oxinate(g) 0.85
Sudan black(g) 0.20
Tripalmitin(g) 1 1
Palmitic acid(g) 1 1 1
Triolein(g) 1 1 1
Oleic acid(g) 1 1 1
Liquid paraffin 1 1 1
Chloroform to make 500ml balance balance balance
Reflectance of soiled fabric( %) 32 33 31

¥ 7k

Table 3. Composition of detergent solution

(%)
Surfactant(LAS or Triton) 0.05
Sodium silicate 0.03
Sodium carbonate 0.05
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Fig. 1. Detergencies of ferric oxinate contai-

ning oily soil calculated from chemi-
K/S value(-O-)
and simple reflectance(-@-)VS wa-

cal analysis(-[]-),
shing time.

Detergent : Triton, washing tempera-
ture : 40T
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Fig. 2. Detergencies of Sudan black contai-

ning oily soil calculated from chemi-
K/S value(-C-)
and simple reflectance(-@-)VS wa-

cal analysis(-(J-),
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Detergent : Triton, washing tempera-
ture : 40C
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Fig. 3. Calibration curve for ferric oxinate
containing oily soil(-@-) and pure
ferric oxinate(-O-).
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Fig. 4. Calibration curve for Sudan black
containing oily soil(-@-) and pure
ferric oxinate(-O-).
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Fig. 5. Effect of washing time on the deter-
gency of three soiled fabrics at 40C.(-
@®- : carbon black, -O-: ferric oxi-
nate, -[J : Sudan black-)
Detergents—(a) : Las, (b) : triton.
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Fig. 6. Effect of washing temperature on the
detergency of three soiled fabrics wa-
shed for 30 min.(-@- : carbon black,
-(J- 1 ferric oxinate, -[J : Sudan
black-)

Detergents—A @ Las, B : Triton.
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