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Detergency and Soil Redeposition of Wool Fabric in Eco-friendly
Drycleaning Solvent(Decamethylcyclopentasiloxane)

Chunhee Kim

Department of Clothing and Textiles, Hannam University, Daejeon, Korea

(Received: May 8, 2012/Revised: May 23, 2012/Accepted: June 7, 2012)

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

2.3 MeEd Al™

HAAN Y eI AL Terg-O-TometerS
A3 1.0g1 AEEAA 89 1000mle] 5x10cm’
2 A2 Y= 4u), carbon black 0.1g/1E Y1 40T
40cpmeZ 2027+ AlERith &2 2NN SRS

BEAYFY3A A 247 A 25

o
ra
lon

1000ml2 38% 23] P F AAAZ ot

Egto] 28 oA AedAd A8 Launder-O-
meterE ARE-SHo] 1.0g/dl AHEA] &A18 100ml,
5x10cm’2 2 QX 1u), carbon black 0.01g/dl, 10
70 €] stainless steel balle FFHo] Wi A4
2087 SAA & ARI EA= & 13 YL
T Addz gk & M3 Al Bt &Y oAl
o] gy AP FFTE 05ml M7 & =
ol 2 JolA Y AHedd Ay LT WS
2 A¥gt

Az & Qdmel YoJEe WAL AT
(Color and Color Difference Meter, Model TC-3600,
Tokyo Denshoku Co., Ltd)2 YZE A5t o2
Ao o3 QJeAES ALt

Ro— Rsr
Ro

Soil Redeposition(%) =
Ro : Surface reflectance for original cloth
Rsr : Surface reflectance for soil redeposited cloth
3. dat ¥ 1nF
3.1 SAMAYa MRA, PCE, D5 EX|0IA{<]
ce2to|Z2ld MY
2 QHAXZ(EMPAIL07)8] &AM & Aol Figure 19
FAE AT FAAHEZLE AHSYAZE A
e W w9 Yol S<~(negative detergency)®
Ehutarl Qlok A& Aol 0Xn 22 Af= vE @
FAEY AFPAE FF etk o A%
< ARl wi¢ Rohal AT & QU 4F9
SpanA| AHEAGA|} 45| TweenA AHEHAE
F71 o= AFAo] wif weon, E3] 44
o] 717 Z2(HLB=4.3) Span 809 79 o] @Ao]
AR ol o)A AFVGNE =T 5 9
A=Y, 444 (Cos®<0) X 2 F3Eo Span 203}
Tween#| AHEHAE HF7tsi= #HAHNT AA
HGd 42 mulstRar, Bloj2A AHEB/EA
AgA0l ALSE Bt mnl A 7T B F
6-13% ofe Eo] AW 4= glo] FAAIe] ol
A e & 4 9Tk F ARTAA 89
o] B ogmz golatd AFeA Fatmz A
Hol e Wrtn HHT 4 Aok £ Ag F
5 odmsl $&5kn FHrt As HRE AL
o 4 Yolth. HaALANA = edze Y
< EW(Figure 2), AHEAEAZF ¢le W= AHA
< % #Holn SpanA| AHSYAE HIlsH RS



X5}

215t Ma|27A =210|22|Y2M|(Decamethylcyclopentasiloxane)0flA BEIS0| MR M1} s HAM 141

o FFEUT Iy A AMBEA Tween
ARZPAE HA7bstde de ARGl =&
S 2 UeEgth Perchloroethylene(PCE)9] 79 A
A7 S du s o 2T AlFAGo] £
Ach(Figure 3). AHEAGAZF §1S wi v|wst
4 ARZGA SpanA AHEAHA H7t
Al AlFAgo] FAENeH ApA AUEAEA
Tween#| AHSAA A7 Al MFHAo] oFzt A3t
HAth Ds9 AAAdE EW(Figure 4) AHZAA
7 92 W AFAEE ARA &A% FASEIS
Span 403} Span 60 H7}5l%S W A& Aol oF
7 FEEHJeH I o9 tE AMEAHA H7t
Ale A&l mi-- 2tk AHEZAEA v H7E Al
Ds& A|HAGE HlnA Fonz HAHG AHDA
Aot RzAUNGAHAE AHste s=tolZEd$-
ANAE w50l AHESHE DsY AAAS FAAA
A& 7Hede =9 + degE 7IdE 5 Aok
Eato|Ze]d AW (charge system)ofl AHE-E= Al
Ae EgolZd &Alol &dliEo] Hn]id(reverse
micelle)& F/dstH, ojuf £3F Eo] njAd £

o] e X &

A

é*@sﬂa

Detergency
&
o

-80

\.0

-100 |

-120

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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