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Abstract

The dry cleaning effect related to the type of soil and fiber was analyzed using silicone
and alcohol-based solvents(ethyl alcohol, isopropyl alcohol, acetone) that are relatively
safe for the human body and environment to improve the detergency of hydrophilic soils
in dry cleaning system. Based on this analysis, an effective dry cleaning method to be
carried out for improving the detergency according to the type of hydrophilic soils.
After dry cleaning was performed using 20 types of artificial soiled fabrics consisting
of 7 types of fibers and 4 types of hydrophilic soils, the detergency was measured and
the results were compared and analyzed by solvents and fiber types. The results are
presented as follows; first, the detergency of hydrophilic soils using silicone solvents
showed a low rate of detergency. In particular, the tannin soil showed a lower level of
detergency compared to the protein soil. Second, the detergency of hydrophilic soils
using silicon solvents with dry soap differed in some detergency according to the soil
and fiber types. Especially, the detergency of curry soil on cotton fabric showed
significant improvement. Third, the protein soil was not removed from dry cleaning
using alcohol-based solvents, but the effect of dry cleaning of curry soil on both cotton
and polyester fabric was substantially improved. As a result, the elimination of blood
soil is more effective in silicon solvents than in alcohol-based solvents. The removal
of tannin soils may improve detergency by adding dry soap to silicon solvents or by
using alcohol-based solvents as alternative solvents. The use of alternative solvents
such as silicon and alcohol solvents can contribute to the environmental improvement of
the dry cleaning industry, which uses petroleum-based solvents. It is also expected to
provide consumers with the opportunity to choose eco-friendly and efficient dry
cleaning methods,
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2002).

A o] ErtolEud HAoAleE oiFE
SOl ASel ARA EefelEeds &
AlE ARk AUThE7HEAIREE, 2014). AH-A
BA= g, SR, e 2 U
5 IRbER ARl UANE AZAle] whet
g BlEo] "ebR|aL, 2 e 9o HlaE Folal
A S e W 8AE wish= g
A, A4, 2017). EZH AGA &4
= YoM = 70% FE= ARESEL Qlou
= AL AREsEAl ¢far Qlek ey gkl
A EtolZed-§ SAIR 7P wol ARgskaL
= AFA BAE AAR 545 7R Eek
AR g o, lekdo] Yol I|9H
o] wjf- Imobx(AlXlE, HFu], 2017, W
9—], 2012; Jo & Kim, 2001), /\ﬂl—ﬂ{_jj\_ P o
TS EdfolEald wolA S
713FHE(VOCs) o] AR A f1Fell  eEE o]
QL AHARES AlEE A Ak
A B2 EepolEed & oo ZESh= A
A Ao e R Qe S g
U= AAolth(Al7 <, 1992).

“Lejsto] QIAIel gHFel si7E A ow, AfA
BAL} Adso] vlsgt EetolEa]dS fIgh A
JRgAZE BIglo] ke glom, 11 Fo
liquid carbon dioxide(CO,), T]7}HEHELEAL
(decamethylcyclopentasiloxan, D5), O}A|E(Acetal),
2= olH| E(glycol ether), & dl(Lemonen) &
o] AF= AL ch(Troynikov et al., 2016). 3]
A He Eefol2ed g Slsto] g AR

Kl 2o

753l Q= acetal, oJAKSFEH: | decamethylcyclo-
pentasiloxan 8452 2}etA 02 {54 Ho A
HEmgodilla} AfA SAKT f1Fge] W
of 7kt Eejol el g SARA A
Wk Qo713 3], 2014).

delzsghEe RuRY, RFoln Aude
2 Zedoln= QAL gl iAo ® ok
siofal QI E|o] ofm] el=oA= thEst =L
o @A gl A o 7] EqleAel A
A BAl= =] AlEd Aol tisiAlL= of4
- oFe]A] 9)%] 9Fo M & (O'Lenick, 2000) AlT]&
Al SAIE o83t EefolEe ol 483lshr] ¢
ML e Hegwel o deke <)
dasict, A2 A4S AR EtolEe]d
A H3F], 20125 73], 20145 7133] 2017)7F
ot 254 2ol AgkElo] A Aol £
F7F dEAdRel dEEes M2l cottondt
cotton/polyestero]] =gIs}o], TheFel Qo) 415
= A8t AYEA gAlelA e EefolEed it
A At ofHds] FE3k Aol

A5A BALE AeE2A SAl= 7718419 &
Ao Hao £4S Folux Apl o7s
2 AAT 4= QoL vlE AARRe] A& 2
T QARHA S, A AL 1997, 717, ugs)
1999) A4 o5 &8lA7l= FElo] AR
I} 22 ookt 35 oAtE AlA I #
ARSI AR, 2002), 27 9Qo1s)E
ool WEelolay EHHEe] olEs
ARgSo] A EelolEe|d o] AlEMdsE
latgize), BAEOl NS 5 a7k oS
St uh, SotolZeldel Al AR 0Tl
AERgo] st Ay 20 AEHEe Ul
vrol BAIHeR Uekdey, 1elng 871849
AHEHdAIeL &5 F7teto] o] 7HEStEH A
A @55 A ASE= AFA|H (charge system)&
gHgsto] aaks W% ok |, 2002), 1
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(Table 1) The types and composition of the standard soiled fabrics

Soils Flszie Cotton F}%\éi:ztsr Polyester  Acrylic Nylon Silk Wool
Curry e} - - - -
hydro-  tannin Coffee, o o e} - - - -
. espresso
philic Wine(aged) o o o o o o o
protein  Blood(aged) e 0 O O O O O

(Table 2) The images of the standard soiled fabrics

Fibers Polyester . .
Soils Cotton /Cotton Polyester  Acrylic Nylon Silk Wool
Curry ‘
. Coffee,
hydro- tannin espresso
philic Wine(aged)
protein Blood(aged)
HollAl S AAsH ] St d5w7] g e AAlskaLAl gty =R =efolEed B4
oA ARSI St 1 Fie WEHEEE, eoHd, Ad AlERRE A skl
]E]OPZ!_Q_ o]iigﬂwqi oMNE L3} 7 Egol Hal, 53] 4] @5-o] ARt AlAY
t}, YeofElerzie e Ase Sr]EHo| st Zol M-S fAGH=Y =8-S F=1A}F

8 oH*éO] HEIASEH T S0, Ao m 1A
oﬂ ]j]‘— E/&o] Xﬁ/}— ]/\Eirﬂol—igg A
Ao} Frgel oA Ehelar, 4], Aol thek
ol ido] AARE Fr 5ol ik 88/ ofld
AAZHTE oty ®3F ofMlES E79
E 7 AR =, dEE, HelpeAet 22 i
718w et AfEA ol 7hsskt® goid
7F W oL BjalA 5A4do] Ao AlAof|k Ag-o] 7}
=351 gAjolch(dA™, 2002). LEu; ARg-3hE
AA EA, :LEE BA, Ael2A Al o
gh Atoll A|FEar e A Ao gt Al
o Aot et Aol

oA 2 Agto =AM EetolEeld 8
Al Aej3tAl AIE ARESEe] thet 214
et W AREFE AlEE EAsHL, EofolE
2 Al AA7ZE eksiobal ol g oot
o] Al AR 9J5to] matol4a el o
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1. M=, AleF & 717]
1) HEQIZER

9 A3Z= Netherland CFTAFO A A ZFsj 4] Shul]
sk AlEtls B7HE TR FRAT FollAl Uit
AYgtof| A o] ARE-E= Al 75 (cotton, polyester
65%/cotton  35%, polyester acrylic, nylon, silk,
wool)& Ao, N4 o2 wd A
Q4L 3%(curry, coffee, wine), TH A A @4 15
(blooh & AlEelel, & 2050 2edxS 7
3Tk Acrylic, nylon, silk, woold-8-
curry?} coffee @ o] T HEQIFLHXEE
CFTAOI A Azibfala] ool gt 4 glol
A ARdo] ARgSHA] FEkRith SR
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oI AlE Aol AAZE et A
wined} THHZAIA blood 2?—‘: wE= (dged) <
FE Agelslt. NS EEATeTel 7
AL (Table DI} a1, I HPES] oJu]X]
+ (Table 2)9} 7t}

2) EatolEeldE X

seto|FEd 8 SAlRe AeAl 84 (Deca-
methylcyclopentasiloxane, D3)& &gHAlof| =0
A AT AEE KF995E Eelskel AREEER
o Sepolgeld HiAlSAR dEEA SA
FoldLE, o|AZRAASE, oplES Al
F9l AORg-S sle] AFgBI9ILt,

3) EjolA

Ae|2A EAIE AIAIQL =] (dry soap)
= Dow Corning®| 4] A|Z3t AEo g Aol uf
S e A, F O] el Al DOWSIL
BY-11-0302 TLo]3}o] ARg-aaict.

4) =20122]d A7 |7

CotolEald A¥7]17|2+= Launder-O-meter
(A ZA): Labortex, Rapid)& AME3lon 3|4
40£2/min= A Y5}

2. E2I0|E2lE ALY

127H—°4 AIEAI o] EetolZe]d-§ 84 100

A kil 33 AFO] A (4emx10cm) 2 FH]E @
E ABEI} AE ome] Ae9lE A T4 107)
= ZP7He] AJRHof o] T2 S AF20fl 4] 20
2 A AES A, Al B, A
HHS Aol A AWAL ALt o) ARt &

A 100meof A 357 S50 13] 3= & 7o

1

FFE YollA 2t AgHE] T s i
o} A} A Z(drip-drying)s}tH o, =slA 34
HEE A8 519 o)

3. MEY EItdH

E3524 e A|(Spectrophotometer, Color-eye Macheth
0002 olgstol B DeslH BEA 24w
100, S84 #4 20mm=z AAska, 7F apd
400-440mmol| A Yx, @ dxL AR EZo ohH}
=y 2y g 229 4‘{'];&']-A}g(reﬂectance)
o agelel Wags PR § P ga
(Kubelka-Munk) 4]of ¢J38l K/SgH& +-o}al, th2-
o] FA(WI ()of] <JeljA MA-E(detergency)&
AliFek3let.

1. 2224 SHel ME &4

A A BA| Qrol A Had eko) AE S
(Fig. 1y oAl Bz upel Zro] ot 200 ©]5}e]
48 A2ES ol 239l F5 43
= curry, coffee, wined} -2 €A @47}
WAA 291 bloode] H]OH H o ko /\ﬂE/}-Aég
gt} 55 whdA 070 Ant Sof
eplo] Aleto] 18] olgtolA4] kol Eefol
2ol gt 244 o] A|AVE - eket

& WolFolnh

AR AEHS Aua, W, a2 x4
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(Fig. 1) Dry cleaning effect of soiled fibers in

silicone solvent system

{Fig. 2) Detergency of soiled cotton and polyester

in silicone solvent with dry soap

(Table 3) Detergency effect of soiled cotton and polyester in silicone solvent with and without dry soap

Detergency Cotton, detergency(%) Polyester, detergency(%)
by fibers without with without with
Soils dry soap dry soap dry soap dry soap
Curry 9.6 7.1 11.5 11.0
Coft
hydro- tannin o 73 29.6 135 12.9
phlllC €Spresso
Wine(aged) -13.1 -4.2 4.4 5.0
protein  Blood(aged) 4.1 1.1 4,6 7.4

AqEol wolAl AV HS TARE Ao
AmEt e gmAge] A9t v
wine @9l A A= 17.1%0]3L, blood2.+-9]
A= 2601%% 7 =& AEEdS 2ol
A= EHO| 2AUS 7 AElolE A
R omm waEol g Afel

3, B3 AREUe 41 Qi 2A%e] A

S4jol7] ulol] withel A ek Ao
AF I,

&HH  curry-polyester 2 F3E(11.5%)2} coffee-
polyester @ ¢132(13,5%)2} o] X4 @l %1
8 AR edao= e tel Aol
steo] Holx eFAAZF HE GolPs Ao
AYZYEITE, T 9)9f @ Q1) AlAE2 10% o]t
2 e 22 AHEE UET

W&o 8 AR Aeelides F Al
o ST Uy Aok ol Ee,
Hil Zefol|AH o] wgAdfo AlEAdel #Hlal,

2ol

oo
fu e

curry, coffee, wine®] BHA| @7} H5% 59 Zk
o st el AR ke o 5 9

AT

2. H2|27 88X & E2i0lAzo| MEY

AeEA A= e r EoolEald Al
W el AAL WS oleiSmE Ay
L8] AAES Eolaat Eefoladld AlAIQ]
Eeloland Aslelo] Wl Eelolsr 46
o|-gsto] HEstalom, 1 Ad= (Fig. 2) o)A
i vie} g

Curry, wine, blood 2. 7-2] 7%~ MAE 75t
Aeolle Etekal AAIE AREsH] i wjas)
of ¥ po|lo] AU 25| A5} ATH(Table
3). WHH, coffee2~0] Af-old= wAfolA
29,605 A[EHdo] A BRIt whebA =et
ool ALE-E 9%} A Eiol ujet ol
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{Fig. 4) Detergency of soiled cotton and
polyester in isopropanol
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{Fig. 5) Detergency of soiled cotton
and polyester in acetone

(Table 4) Detergency of the soiled cotton fabric in various dry cleaning solvents

Detergency(%) Ethvi
by solvents Silicone | K | Isopropyl alcohol Acetone
Soils alcono
Curry 9.6 18.9 18.9 18.9
hydro- tannin Coffee, 7.3 -6.6 26.7 -6.6
hth espresso
b Wine(aged) 131 12,6 10,2 12.6
protein  Blood(aged) 4.1 0.9 -2.0 0.9
(Table 5) Detergency of the soiled polyester fabric in various dry cleaning solvents
Detergency(%) Ethv
solvents Silicone | g | Isopropy! alcohol Acetone
Soails alcono
Curry 11.5 33.0 26.7 33.0
. Coffee, _
hydro- tannin 13.5 7.8 10.1 7.8
hilic espresso
P Wine(aged) 4.4 4.8 10,5 4.8
protein Blood(aged) 4.6 -16.0 9.3 -16.0
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nie} Zho] @ AW E = curry, coffee @G-2] A A

=43t
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AWE BTk 1 F curry-polyester @ ¥3E
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ol g ol 8A|E ARSslo] EefolZe]
B AlEdS 4% Aak= (Fig. 4), (Table
4) @} (Table 5) oA K= Hle} eh Ae]A &
Aol Ao Alergdut vjask of, Wil Eejol| A
F AR BERolA gdA 359 o BE o&
FgE AEAESE Yo, 53] curry-cotton
(18.9%), coffee-cotton(26,7%), curry-polyester(26,7%),
wine-polyester(10,5%) 04 AlEd9] &S Hct,

3) OlMES] MES

oMMl E BAIE AME-Ste] EefolEe]d ol AlE
& Z7d3t Avk= (Fig. 4), (Table 4) 2} (Table 5)
ofjA] ®i= nle} o] curry-cotton(18,9%), curry-
polyester(33.0%) 0] @430l HAATHA =2 Al
AEs Hol AuldA EAlA KT} 2-3u) 715F
Aletdo] ZRAESlet. eyt = AR 5ol
coffee, wine, blood 22| AEML @3] i
stk

A8 SAE & Sk Ao 8AE
ol-g3k Tefo|Ze|d o] SHAE S5k flsh
8 23 A edE AAsH=H §olgt
A3eA ALY E, o|AZEIUSE, of
A=) E ARE3Fo] (Table 4) 2} (Table 5)ollA] &
= HRe} o] St NHE 2uE SEeR
AR, ] o] TRk 8419 S5l
upek AEHdoe] atol& Helon Hdf-gFolls 2
Al PR WA ot

A A SAol Ao Aletdat vlasfiH, of
SU5LE, o|AZEIUSE, ofAlE AoA=
53] cury 257} 238 7 Aol B
Eiolnt. oleld SATS cumye] FAR 7
ol 5o Q= A A2l A9 (curcumin) o]
gk SaFo] =3t Zlog AlmEn) A2
BA oAbz BRI E Al 84 HFolA] whal A A
Q= AmGroluv upoluAghs Hof As| A|A
A ofomE vl @Al AALO R AR
E7Fset gAolt

v, 22 9 AA

2 Ak EfolEe|d Al AleEA Aol A
ol Aol 244 @5k (curry, coffee, wine,

blood) FFol wE AEHAYS B4kt Est
cofolZeld Al A et AAE ThAEH] 9
slo] Eotoldit el AU AEA EA|(FEolE
oralg, olAmEIdIE oME)E ARES|]
MEAE vlaskgict & A=Y d2 Ay
2 T AVRAE 22 Ad2e o33 Ut

AR, Ae2A G4 otofA] A QG A
2 AR O & 20% o]ate] W2 AlEdS o
Elfielom, Bhd A et Tl estof Hlg|
O SAY A AAER] ol EatolEa|d o
Ao e LFAIATE wig- FoRRks eyt

CAEEE AR AR A deEd
AEdo] f-==sict,

=4, Sefol s kst Al S-A ol A]
o] XA Qo] Mg HRtd o= F Aol
5 Hox] Qlo} Erfo|az oF mE 244
QAAA L I = o), YR coffee-
cotton G A AMEAJo] A7 FAFE o] =at
O] o] AR @t Al Frel whet zxpE
3l AEEdE = 4 Qo

AR, d31EA SAE AHESto] EatolEd
S 3 Ay, Al SA oLk RIHE Al &
Al Mol Al Tl A @ Al= AE AAEA] oF
ougE chilE o5l AL O R = A E7HS
BAlole}, TLejut curry @tof| A= AlEd o]
- gl AHEE avE & 4 ok

ool Aet Lol ErpolEedoAel 44
L= BAEFU Efola rtofRtel At
Flo] - 30% o]3ke] i W2 A H
ojng, talo]FE|d el XA T]gA (pre-spotting
E+= brushing) ol A A Aol A AA7ZF LAk
A4 o5 AP #8A0 8 AAE slF=
o] FQsltt, w3 7 AA7E o] H$IE blood
Qo] A9 Az d|of(spray) A PE Foto] ©F
WE gagdoly geE= SAE Bt &

%

w2 A e RE B A AMEH
FEoF ey =0 wined} blood2 o] 7
o ME(aged) @72 AMSF] o] Z o

c) o AztEE A= ot
d ook o712 ARSI Aol & o
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