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Abstract—In order to investigate the detergency effects of various detergents to stained polyester &

cotton fabric with solid soils such as carbon black, liquid paraffin and fat, the optimum washing conditions

according to the types of washing agent, the assesment of detergency effect by the measurement of reflecta-

nce after and before washing were studied. The detergency effect of various detergents to stained polyester

and cotton fabric increased by using the mixtures of bleaching and enzyme detergent. In order to obtain

the excellent detergency effect, 2-step treatment, the pre-washing with bleaching agent and bleaching-

enzyme mixture detergent treatment is preferred.

In comparison of the detergency to polyester and cotton fabric, it is assumed that the detergency to
polyester stained fabric was superior than that to cotton stained fabric because of the difference of adhesive

force between soil material and fabric in preparing solid stained fabric.
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Table 1. Characteristics of fabrics

Material Polyester 100% |Cotton 100%
Weave Plain Plain
Fabric Count 210X 191 141X135
Yarn number 75X75 36 Ne X 36 Ne
Reflectance of
surface( %) 524 603
212 A4 ¢

Carbon black(A19fg 18, 737H24H), liquid
paraffin(A % 15, BILERTHEHKXGit), carbon
tetrachloride(A ¢} 15, ILSER TR GRD), 4
BEEM LR, 42 AR g 84 3
7t 9 F-8 FAA(geLE A A1E, ALAT
FA AL, AdaA (I ES) BA (e
A, TEIEFH(F)E AL

2.2 AlE g

221 2¥xE A=t

1) Polyester2} Cotton 28-S 15X 10cm Z7|&
DS ¥ 0 EA 29 FHWMALES 24381 105
+ TollA] A1 AZ F HAIAIONE FoAA W3
o}

2) 105ColA 3417t =% carbon black(0.5~

0.8g), $A(1g), liquid paraffin(3g) & ¥lo}# el
w1 7tg 832 A 2 412 ok carbon tetrachlo-
ride(800g) & 713l Z A F, o] LPAL BF
A} 9] stainless vat o} 71t}

3) Stainless vat AAE EE carbon black?
A7ZE& BAEAA AxF JEXE T Y Y
o 15xult} HYoWA 187 2927

4) AFE YT E AZH F FYF FE L 5X
1ocmz A9as, 20C 65% RHE dlAlACE &
oA 153 49417 T WA1(0~5C) SolA B
I B eSS £33 294FHE 58 o
AE gl ALg-gch

222 M H
2.2.2.1 MA 2
4 MAZAANA A A] steel ball 4= 57, 3]
A&4£E = 45rpm OB Sk, AlAA] £X FH-o] 7}
%3 121394 7] (Mathis Labomat Beaker Dyer
type BFA-8, Werner Mathis AG Co. Ltd. Switzer-
land) ol A 2087 A& e F 2 259 ZHSFR
23] AlHgd.
2.2.2.2 MME ot
2 dz2" A]8E CCM(Machbeth Color-Eye
3100022 o2 F& PSS FH3d 2
Boas AME-EA
A Y &L FHWMALE g8 o] 88 tha2d] 93]
Akt et
R, — R,
= R~ X 100

S

D(%) =

R,: 9Hxe] Eelwhlg

[Roi WX o] BHENALE
R, . Al&Fo] FHEALS

2223 iEAE

A== KSK 0520 o slEAEfY g
vpEE W3t PET &9 7394 B3] A e s
5 A3 =214 7] (Shimadzu  Autograph  AGS
-100G) 2 33] &A% HFgoez Astyo.

Load cell 5 100kgf

Cross head speed ; 200mm/min

Chart speed ; 50mm/in
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Fig. 1 The variation of detergency of enzyme
washing agent to stained fabrics accor-
ding to the washing temperature. ; En-
zyme washing agent 3.5g/l, Washing
time 20 min., @ : PET, B : Cotton.
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Fig. 2 The variation of detergency of enzyme
washing agent to stained fabrics accor-
ding to the concentration of enzyme
washing agent. ; Washing temperature
40C, Washing time 20 min., @ : PET,

B : Cotton.
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Fig. 3 The variation of detergency of peroxide
type bleaching agent to stained fabrics
according to the concentration of pero-
xide type bleaching agent. ; Washing
tempe rature 50C, Washing time 20
min., @ : PET, MCotton.
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Fig. 4 The variation of detergency to stained
cotton fabric according to the concent-
ration of peroxide type bleaching
agent. ; Washing temperature 50T,

Washing time 20 min., Enzyme wa-

shing agent 3.5g/l, @ : Only peroxide

type bleaching agent., ll : Enzyme wa-
shing agent + peroxide type bleaching
agent.
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Fig. 5 The variation of detergency to stained
PET fabric according to the concentra-
tion ofperoxide type bleaching agent. ;
Washing temperature 50C, Washing
time 20 min., Enzyme washing agent
3.5g/l, @ : only peroxide type blea-
ching agent.,, M :enzyme washing
agent + peroxide type bleaching agent.
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Fig. 6 The variation of detergency to stained
cotton fabric according to the washing
method of peroxide type bleaching
agent. ; Washing temperature 50T,
Washing time 20 min., Enzyme wa-
shing agent 3.5g/l, @ : Treated with
enzyme washing agent and peroxide
type bleaching agent at the same time,
B : Treated with enzyme washing
agent after treat with peroxide type
bleaching agent.
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Fig. 7 The variation of detergency to stained
PET fabric according to the washing me-
thod of peroxide type bleaching agent. ;
Washing temperature 50C, washing time
20 min., Enzyme washing agent 3.5g/l,
@ : Treated with enzyme washing agent
and peroxide type bleaching agent at the
same time, [l : Treated with enzyme wa-

shing agent after treat with peroxide type .

bleaching agent.
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Fig. 8 The variation of detergency to stained
cotton fabric according to the washing
cycle effect of enzyme washing agent
and peroxide type bleaching agent. ;
Washing temperature 50C, Washing
time 20 min., Enzyme washing agent
3.5g/1, @ : Only peroxide type blea-
ching agent, & : Peroxide type blea-
ching agent + enzyme washing agent,
8 : Original sample, @ : Stained sam-
ple.

Fig 8& W 99¥e] EuA 9= 3 Fux—
HAAA B4 g FHs PEASS 103
7R AAIste] Z2ke] AlA&S A F X Lak(Light-
ness value, WE&) 02 e Aolth

EHAT ALER A AT} B L
e F7rEt MR & go] F18lA|RE 53] o]Ade]
SEA g o o) F7)18HA) @3 4T e
vepdileh 2e8ln FuA ALAAAE B4l
ARE-3E 9ol WHE MEhs] 7} SEH MlA o)
Az} F718H8 BAF, 53] BrE A 1039 M=
LAHA] & UM Lgko] 81% 0 A =2
ste] At 71 AgA AE g5t SMEsE 9
X9 AFEL NS ¢ 5 doh 2y 08
gL gukioz AFe o3 g = Wsle



A BEAZY G Ao ARG v % 63

AAG TR g Bettgo s AR e &
}e 2 87} AonE FRE 27t Yolok
sht $42E7t 2 WA wAEe] BaA ol
2 99 Aield € 4 o

L value

2 98 8 8 8 I

N

e ™ T 1

o] 2 4 <] 8 10 12

Washing cycle

Fig. 9 The variation of detergency to stained
PET fabric according to the washing
cycle effect of enzyme washing agent
and peroxide type bleaching agent. ;
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Washing temperature 50C, Washing wEHA ZPBAEA dbA e de A%E 27
time 20 min., Enzyme washing agent 3 BUAE HrIst] WEARE & A5 HRe
3.5¢/1, @ : Only peroxide type blea- EZ=E Lotr7] H3 A=A 4}-5(‘]‘:‘}%

ching agent, A : Peroxide type blea- 50T, MEAITE 208, E24AA) 3.5g/2, XA 3g/8)

ching agent+enzyme washing agent,
M : Original sample, 4 : Stained sam-

oA WEAEI o] HE
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103] WHEAE & 73 BE 3

£ A} 15.53%,

Table 2. The change of tensile strength of PET & cotton stained fabric according to the washing
cycle(Washing condition ; peroxide bleaching agent(3g/£) + enzyme washing agent(3.5
g/f) at 50T).

ashing cycle |Controlled :
1 2 3 4 5 6 7 8 9 10
Fiber warp

Cotton warp 2691 | 2585 |22.88 | 20.00 | 25.73 | 23.21 | 24.53 | 18.68 | 19.93 | 21.81 | 22.73
weft 17.93 1565 | 13.68 1 15.25 | 15.19 | 16,16 | 13.19 | 12.57 | 16,53 | 12.94 | 14.96
PET warp 4359 4349 | 43.54 [ 43.56 | 4249 | 42.99 | 42.70 | 41.71 | 42.17 | 41.75 | 41.87
weft 3486 | 33.33|34.59 | 33.10 | 34.43 | 33.36 | 33.77 | 32.59 | 32.30 | 31.99 | 31.68
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AL 1747% 9] o= Axo] Z= AL Holy
PETY) 7% 74t 395%, 1A 9.12% 9] ©& A
A& 2N FuA o HArEAe I9A ZA
228 ¥ & slen, W3 PET =% 74
Boe YA Fol B Ashgol 27 ¥A JEkTh

Autd o g YA G2 EHA 9 Lol
g3lx] £33t HAE ¢ PETY &43ode &
GEE A Esh) 257t HolAFE 53] 60
Toldol =9 Z=rt o ZA HatsEle ATl A
the Box ok E 257} 80C o]4to] ¥4 27
gl A ojul Zxrt AW, A=3grt vis
52 AHE F 7AHQ Pl 93 AT 2Es
59 285 d3L E 4 glon, wEAgd 9%
AEe3e R NALE cellulaseE AlA|ol
HL3to] HRE BHIdty &48 AR BBE
AAstezA BAYA GAA, FIE, 444
FE 4 9 )P & drix Frh

3.4.2 FAIKK} s{0|Hol 2ift TH HEel 2

NAAAEANA drF o2 Wol Ag3hs AiA
Aol HAEEA] BRAEZ H7Iste] HEAHYE

ge) dgEde) Fe wE B odwel

Af €3 AEE Yolnnzl HYPYXe FHE F
AAAEn Ao g 93gen, 1 ZAE Fig 10
3} g}

ol AFAlAN B vie} Zeo] W3 PETY €
WY ool JEgo] v 4T LAY ¥
Folle B8 ogo] 23d 3g ¢ F Yok o)E
L9¥E AFHFAZAMELE 50T, AGAZT 20
Bl AgHsE EYA(3g/L) 2 108 B
EPe A9 AgdHzANM A=gHAFTES
HAAA-EYAS HEHA 103 THE =S
3% SEM Azl ofth,

ojwf WA HAPE AT 2% Bl ¥
ZFEo] e AL & 4 on sl -8EAE
A S o, PETS AS 94X 7P7hE A3 &S
B oloyuxe] A o] Hh 8% 290l
2ol gle AE B F Uk

au AgH Az A(NELE 50T, MEAIZE 20
B, 22AMA 35g/¢, FHA 3g/L) M= Tt
Af 46 A s G AFZ =S} SEM &4
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A & & UFo] AL PETS Hf HHAA
oFzhe] &AL oy IR B A EA FolA =
ARY & 21AAHY Pl A% &3 =2 A4
oz},
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®ol I A, AR Fdo] dojdnn s
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HEAGE AP 2xt EolESE AR widol
BRANAT 4 Atele] HFo] YolAn Hf &
wo) &ayo]l P& ol Aa Hch

4. &4 £

o] AT M= 7L MG A YnkA o g ALE-3kaL
Je AH BaAAe FHA HEe AHAe ¥
7¥ab7) Yt QF L PYEE A&3a, CCM(Com-
puter Color Matching) & AM&3te] A&3tn 7HA
A AE A5 ¥ BN S &3, K/S#
oz AL FrElgo =3 AgdE Fx9
Aol BuAl, EAMA-FTHAE AHR-She] WA
He S wo] W¥el PET AEFe &ALE H
7}at7l g8l QFAE Mo TR st
#Ese e 2e ZE2L IdUh

1 7HR & A AMgEe aadA A8
W3l PET 2% Ag&% 50T, MAF= 35
g/LAX AR EL] HWAE JER L, 1%
a fAoME 23]y fie 84S Yo
M2 -go] A3tErt.

2. BUAG ARSES Z$ PETEC W o
ARgol AN AN -HHAE
e ¢ wWEg PETEC ¥4 Mg
FA e BUAR 94 Hastng o
FLAAZ BT 3 E2AA - B0A ¥
28 A$ Ho "y AHgo] FrHEHI

3. HEAEA) gNAE @5 HE B8 9
PET 2% A=g3l4&rt 37184 A¥Ed
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(A-3) (A—4)

(B—3) | ' (B—4)

Fig. 10 SEM photographs of PET & Cotton fabrics treated with bleaching agent and washing
agent. A : Cotton, B : PET, 1 : Original sample, 2 : Stained sample, 3 : Only peroxide
bleaching agent, 4 : Peroxide bleaching agent + enzyme washing agent

J. of the Korean Soc. of Dyers and Finishers, Vol. 10, No. 6(1998. 12) /389



66 UL

AS W& Ag3grl 27185E v A g
M & go] FolAAT PETS 79 33] o449
WEAges guEe Lgtd ez B
2AgY our} Qe ¢ $ Aok

4. @3} PET 25 BAAA - E9AE A143ta
BEAEA A HA ZANNE - AAH)
At = A&7t Holu} o] HYA o] 23k
EAolg7IRTHE R A o8 74 8
o) 9% Mee &43% Fdolg ¥ 4 Yok

A 2

of dFw 19979% W7igR steaATy A
ot 2% d7YL AHFT oo A=Y

ZADES

1 A3, "R Bl EF, LEAH(1987).

2. Okumura O., Umehare K. and Nakagawa R,
J. Fragnance, No 91, 8(1988).

3. O. R hm, Ger, Pat, 283923(1913).

4. T. Godfrey and J. Reichelt, Industrial Enzymo-

logy, The Nature Press, 284(1983).

5. Sato M., Yoshikawa K., Kitamura N., and Mina-
gawa M., Jap. Res. Assn. Text, End-uses.(SEN-
SHOSHD), 29(4), 155(1988).

6. Nielsen, M, H., Jepsen, SJ., and Outtrup, H.,
JAOCS, 644(1981).

7. ER. Textile, “Dyeing & Chemical Technology
of Textile Fibres”, 6th Ed., p.203(1984).

8. V. I. Minaev, Trans. Inst. Chem. Tech. Ivanovo
(US.SR)1, 174(1935).

9. Lange, K.R,, “Detergents and Cleaners”, Hanser,

390 / MEBREINTESEE #10% F658(1998. 12)

10.
. Grime, )J.K., Tenside, 23, 23(1992)

. Harry, LT., J Am. Oil Chem. Soc, 45, 493
13.

14.
15.

16.
17.
18.
19.
20.

21

22.

23.

24.
25.

26.

217.

p.93(1994).
Karsa, D.R., Rev. Preg. Color, 20, 70(1990).

(1968).

Murata, M., ] Jpn. Oil Chem., Soc., 41(6), 472
(1992).

Webb, Joan J., Textile Res. ], 57(11), 640(1987).
Analy sis 2.0 User’s Guide, Soft-Imaging Soft-
ware Gmbh, 1994.

P. Kubelk and F. Munk, Z. Tech. Phys., 12,
593(1931).

W:-G. Culter and R. C. Daris, Op. cit., P355.
BT, B, I, @hifak 26(11), 479(1985).
B, EH EF, )il FE, BiEst 1105),
274(1970).

o]3%, A&, #5783 vol 17, No. 3,
491(1993).

J. Tuzson and Brant A. Short, Textile Res, ],
32, 111(1962).

Boyer, P.D., “The Enzyme, vol. 3, Hydrolysis
of Peptide Bonds”, Academic Press, p.639
(1971).

Kim D.U, Yang CH, and Choi M.U., Korean
Biochem. J, 23(1), 58(1990).

K@, SINEEM, KEGE, 36, 497(1985).
Kokot, S., Marahusin, L., and Schweinsberg,
P. A, Textile Res. ], 63, 313(1993).

Goynes, W.R,, Carra, J.H,, and Berni, R.J., Tex-
tile Res. [, 54, 242(1984).

¥ 4, 597 8}8] 4], Vol. 20, No. 5, 905
(1996).



