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Detergency and Soil Redeposition of Wool Fabric in Eco-friendly
Drycleaning Solvent(Decamethylcyclopentasiloxane)
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Abstract: Detergency and soil redeposition of wool fabric in 8 nonionic surfactants (Span 20, 40, 60, 80/Tween 20, 40, 60,
80) and 4 solvents (water, petroleum, perchloroethylene(PCE), decamethylcyclopentasiloxane(Ds)) were studied. Detergency of
wool fabric in water was very low with and without surfactants due to the low wetting and difficulty in penetration of water
into the fabric. Lipophilic surfactants improved the detergency of wool fabric in petroleum solvent and PCE. The detergency of
wool fabric in Ds was similar to that in petroleum solvent without surfactants. When water was solubilized, Span 20 addition
to petroleum solvent and PCE increased the detergency of wool fabric. The detergency for Ds was improved with solubilized
water, however, it was lowered when the surfactants were added to the system. Therefore, it is important to formulate
appropriate detergents which have good solubility and affinity to silicone for Ds charge system. Hydrophilic surfactants were
effective for water and lipophilic surfactants were effective for petroleum solvent and PCE in soil redeposition prevention of
wool fabric. The soil redeposition prevention effects are not found in Ds with both Span 20 and Tween 20. The same tendency
of results in soil redeposition of wool fabric is observed when water is solubilized.
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Table 2. Characteristics of decamethylcyclopentasiloxane(Ds)'*'>
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Table 1. HLB values of Span and Tween series surfactants'”

Commercial name Chemical name HLB
Span 20 sorbitan monolaurate 8.6
Span 40 sorbitan monopalmitate 6.7
Span 60 sorbitan monostearate 4.7
Span 80 sorbitan monooleate 43
Tween 20 polyoxyethylene(20) sorbitan monolaurate 16.7
Tween 40 polyoxyethylene(20) sorbitan monopalmitate 15.6
Tween 60 polyoxyethylene(20) sorbitan monostearate 14.9
Tween 80 polyoxyethylene(20) sorbitan monooleate 15.0
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Scheme 1. Chemical Structure of Decamethylcyclopenta-
siloxane(Ds)
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R : Surface reflectance

D : Detergency

(K/S)o : K/S value for original cloth
(K/S)s : K/S value for soiled cloth
(K/Syw : K/S value for washed cloth
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Figure 1. Detergency of nonionic surfactants on soiled wool
cloth in water.
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Figure 2. Detergency of nonionic surfactants on soiled wool
cloth in petroleum drycleaning solvent.
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Figure 3. Detergency of nonionic surfactants on soiled wool
cloth in perchloroethlene(PCE) drycleaning solvent.
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Figure 4. Detergency of nonionic surfactants on soiled wool
cloth in decamethylcyclopentasiloxane(Ds) drycleaning solvent.
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Figure 5. Detergency of nonionic surfactants on soiled wool
cloth in drycleaning solvents with solubilized water.
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Figure 6. Surfactant effects of soil redeposition on wool cloth
in water and drycleaning solvents.
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Figure 7. Surfactant effects of soil redeposition on wool cloth
in drycleaning solvents with solubilized water.

Table 3. Effect of water solubilization on detergency of soiled wool cloth in drycleaning systems

Detergency in drycleaning solvents

Detergency in drycleaning solvents with
solubilized water

solvents petroleum

petroleum

PCE PCE Ds
surfactants solvent solvent
without surf. 54.1(0.8) 72.6(0.8) 48.5(4.4) 49.1(1.4) 73.8(1.7) 62.7(2.0)
Span 20 76.3(0.3) 77.4(0.5) -192.2(0.6) 81.5(1.2) 80.2(1.4) -69.1(0.3)
Tween 20 -30.3(2.9) 65.4(1.4) -15.1(5.5) -139.2(2.3) -31.1(0.7) -134.8(4.9)

*( ) represent standard deviations
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Table 4. Effect of water solubilization on soil redeposition of wool cloth in drycleaning systems

Soil redeposition in drycleaning solvents

Soil redeposition in drycleaning solvents with
solubilized water

solvents petroleum petroleum
surfactants solvent PCE solvent PCE Ds
without surf. 63.6(1.5) 59.4(1.1) 72.6(1.9) 62.4(0.9) 53.0(1.2) 69.3(1.1)
Span 20 10.1(0.7) 8.9(1.0) 95.6(0.1) 13.2(1.3) 3.1(1.1) 86.2(0.4)
Tween 20 79.8(2.0) 84.8(2.7) 81.7(1.8) 94.7(0.4) 89.9(1.1) 94.4(0.1)

*( ) represent standard deviations
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