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< Abstract>

In order to investigate the detergency effect of stained cotton and PET fabric, respectively, these fabrics
stained with solid soils such as carbon black, liquid paraffin, and fat and examined the detergency effect in the
optimum washing condition.

The evaluation of washing efficiency of washed fabrics studied by using the surface reflectance
measurement before and after washing treatment.

The maximum detergency effect of stained cotton and PET fabric obtained in the mixed washing liquor-
bleachig agent(ml)/concentrated washig agent{g/l).

To obtain the excellent detergency effect, 2-step washing treatment, pre-washing by bleaching agent only
and washing by concentrated detergent, is preferred.

In comparing the detergency of polyester and cotton fabric, the detergency of stained polyester fabric
superior than that of stained cotton fabric because of the difference of adhesive force between soil material
and fabric in preparing solid stained fabric.

In this study, we also studied the degree of fabric damage by the measurement of tensile strength change.
From the resuilts of the tensile strength measurement, the damage of washed fabric before and after washing
treatment was nearly changed.
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<Table 1> Characteristics of fabrics

Material Polyester 100%| Cotton 100%
Weave Plain Plain
Fabric Count 210 x 191 141 x 135
Yarn number 75 X 75 36 Ne X 36 Ne
Thickness(mm) 0.107 0.241
Reflectance of surface(%)
(at 520nm) 524 60.3
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<Fig. 1> The variation of Detergency Stained Polyester &
Cotton fabric according to the washing temperature.
; Compact detergent 3.5 g/l, washing time 20 min.,
o : PET, m : Cotton.
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Concentration(detergent: g/1)

<Fig. 2> The variation of Detergency Stained Polyester &
Cotton fabric according to the concentration of
compact detergent. ; Washing temperature 40°C,
washing time 20 min., e : PET, m : Cotton.
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<Fig. 3> The variation of Detergency Stained Polyester &
Cotton fabric according to the concentration of
chlorine type bleaching agent. ; Washing
temperature 50°C, washing time 20 min., ® :
PET, m : Cotton.

-118-

3
2

£

o off

THE 1,357 % 9mAE HSAA A
&gk Zlo|ch
I & F Axol ZYATE ARt Al
3 ¢ AHFE TmlAdA A B PETAHR &
T A Aol FEHAoY, BUA FE
Tml/i) A PET LE3XE U%REY AHE, o 2
XY A$E 0~465%9 AHE F7HE ey,
PET S9¥HT A 2E3/ 48 A3 2%
HeellA FalAe s 4E7F o BA UE
o} O 9 GaA YAt A5 TPTEY
Bio o] Aol ZAg PETS A4 43 2
£08 Bazo] glg B oplg} PET Afol of
3 MAAY T ZYAY B o] TPLY/PETA
Hol AHFE] A9 dojubA] got PET HFE
BE SHAAYE A4 g2 ALE AdAd g
2 Aol AR EulA) FRolME ZEL2Ye
s g mart 34 4k ¢ 7 Atk

a =2

2 o
2

!

o g

on.

nae

2) FZAA/ A 7t E A E
Fig 47 Mg Haxs vehls J320

Detergency(%)

2 4 6 8
Concenration(bleaching agent: mil)

10

<Fig. 4> The variation of Detergency Stained Cotton fabric
according to the concentration of chlorine type
bleaching agent. ; Washing temperature 50°C,
washing time 20 min., compact detergent 3.5 g/,
o : only chlorine type bleaching agent., & :
compact detergent + chlorine type bleaching
agent.
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<Fig. 5> The variation of Detergency Stained PET fabric
according to the concentration of chlorine type
bleaching agent. ; Washing temperature 50°C,
washing time 20 min., compact detergent 3.5 g,
e : only chlorine type bleaching agent., m :
compact detergent + chlorine type bleaching
agent.
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<Fig. 6> The variation of Detergency Stained Cotton fabric
according to the washing method of chlorine type
bleaching agent. ; Washing temperature 50°C,
washing time 20 min., compact detergent 3.5 g/l,
@ : treated with compact detergent and chiorine
type bleaching agent at the same time, ® :
treated with compact detergent after treat with
chiorine type bleaching agent.
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<Fig. 7> The variation of Detergency Stained PET fabric
according to the washing method of chlorine type
bleaching agent. ; Washing temperature 50°C,
washing time 20 min., compact detergent 3.5 g/,
@ : only chlorine type bleaching agent., & :
treated with compact detergent and chlorine type
bleaching agent at the same time, & : treated
with compact detergent after treat with chlorine
type bleaching agent.
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<Fig. 8> The variation of Detergency Stained Cotton fabric
according to the repetition washing of compact
detergent and chlorine type bleaching agent. ;
Washing temperature 50°C, washing time 20
min., compact detergent 3.5 g/l, @ : only chlorine
type bleaching agent., A : chlorine type
bleaching agent + compact detergent, B :
original sample, & : stained sample.
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<Fig. 9> The variation of Detergency Stained PET fabric
according to the repetition washing of compact
detergent and chlorine type bleaching agent. ;
Washing temperature 50°C, washing time 20
min., compact detergent 3.5 g/l, ® : only chlorine
type bleaching agent., A : chlorine type
bleaching agent + compact detergent, & :
original sample, ¢ : stained sample.
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<Table 2> The change of Tensile Strength of PET & Cotton stained fabric according to the washing cycle. Washing condition ;
Chlorine type bleaching agent(7mlA) + Enzyme washing agent(3.5¢/1) at 50°C

unit : kg
washing cycle
Fabric untreated 1 2 3 4 5 6 7 8 9 10
warp 2691 26.89 | 25.57 | 26.12 | 24.57 | 22.08 | 21.17 | 2239 | 2393 | 22.13 | 23.78
Cotton weft 17.93 1476 | 1588 | 1334 | 1464 | 1196 | 13.71 | 1242 | 1041 | 10.87 | 11.36
PET warp 43.59 4370 | 4527 | 4446 | 43.56 | 43.80 | 40.38 | 4241 ;| 42.87 | 4326 | 43.53
weft 34.86 34.63 | 33.73 | 33.99 | 3343 | 3330 | 32.57 | 32.78 | 32.07 | 30.28 | 31.21
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B
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<Fig. 10> SEM photographs of PET & Cotton fabrics treated with bleaching agent and washing agent.
A: PET, B:Cotton, 1: Original sample, 2: Stained sample, 3: Only chlorine bleaching agent,
4: chlorine bleaching agent/compact detergent.

BA| BUAE A7tete Aol BokA L vk

E Ao As /M A dukEoz )]
I AE AF FEAASG A L9 AHAL
Hrtetr] st AFLEEE A FAEI, CCM
(Computer Color Matching) & AHS-3led ZFHASHA A
g d.F9 ¥o ZUWIES &4, K/SHLE
BAksled AAAS HrislAnh T3 Mg HE 2

~123-

59 BHA @5, wEAA/EA

AAg 99 ©e) WLt PET
Wrsr) A APdE 34
g wRd o 2e 2

R
2 ™
Mz o

ok
ofp
te G

%

By
oft
puj
E o

¢

32
v

D 7HgoA dutHoz AEH
A HA 27L& MGz

= 55AA 9
20%A |3



12

CHEE PESIRIX]: RI37 29, 1999

PET E% HE2% 50°C, AlAlSE 352102
222037422

EA e Hrt Eve IYAT AT B9
PETHT} Ho] A& go] FE 1} 554
A/ZYAE LY A TUA 25 A9
73-9-Hot "o A& o] 15% 4%, PETS A
Hgo] 50% A5Pogn WEHT PETY =
o] MU AAHE Ago] F AR Yeiktth
ZoA A7 O, & AAZ B g A
A AEA AMLEIE EAY] 2 fd0
2 AR dA g o FEAARE AET R
FEAA-EYA HEe FLHE HH A
&0 7+ ok

HEAEA] daA BYATeE AT 7
¥ ©, PET BF Ag347t 371 48 A
= ARAF g Frtshvd wEAA/EY
o £ AS HE AY gt ST
& AAHEX FolAY PETE 338 dhEAE
o2 AWy L TgsEE PETE uF
EAge ozt glEE ¢ 4 Uk

AGA Azl Frbshs BRAL dHEAE
Al AfY 435S AWEY Wi PET
BT g BHAE AMS-ste ukEAE
< o AEHA ZH0A A -S4 B 7
o] Azt Af EHY FEL Hol oe
EAe] ot &dolely] Hoke RHEAE
of @ 7|AA Fel g% A% &4 7
ojgt & % Utk

~

=

4)

Q

=

=
=

o
.
]

[e B e}

5)

ZHAICl 2

o) ATE 198IE BT e A
of )3l FYIOH ol ZAEFHUT

4

u &

g

o

D) 7384
EER
2) BAE

L FWYFRE AAY FIFE BIAF
, Vd 19, No. 1, 1995, pp. 161-169.
MRS AERe] 38} EFAL 1994,

—124—

3) AE% 9 3, FYA Wi ARl <3 HAES
&4, 829F83R], Vol 20, No, 5, 199, pp.
905-914.

4) Analy SIS 2.0 User's Guide, Soft-Imaging
Software Gmbh, 1994,

5) Boyer, P. D, The Enzyme, vol, 3, Hydrolysis :
Peptide Bonds. Academic Press, 1971, pp. 639-644.

6) George C. Schwerker, “Detergent Builders” J.

~ Amer, Oit Chem. Soc. 1981, 58, 170A-173

7) Goynes, W. R, Carra, J. H, Bemi, R. J, Changed
in Cotton Fiber Surface Due to Washing, Textile
Res, J, 54. 1984, p. 242,

8) Karsa, D. R, The Development of Household
Laundry Detergents in Western Europe, Rev.
Preg. Color, 20, 1990, p. 70.

9) Kim D. U, Yang C. H. and Choi M. U,
Identification of Major Autolytic Cleavage Site of
Subtilisim Carlsberg, Korean Biochem. J, 23(1),
1990, 58-61

10) Kokot, S, Marahusin, L., Schweinsberg, P, A
Morphological Study of Cotton Fabric Damage by
Electro-Generated Oxygen, Textie Res, J, 63.
1993, 313.

11) Lange, KR, Detergents and Cleaners, Hanser,
1994, pp. 93-A,

12) Murata, M, Importance of the Removal of Sebum
Sall from Cotton Under-shirts in Japanese Home
Laundry, J. Jon, Ol Chem, Scc, 41(6), 1992, pp.
472-479,

13) MW, Hollingsworth, “Role of Detergent Buiders
in Fabric washing Formulations’, J. Amer - Ol
Chem. Soc, 1978, 55, 49

14) P. Kubelk and F, Munk: Z - Tech - Phys, 1931,
12, 593

15) Rasser, “Bleaching with hypochlorite,” Chem.
Tech. Ind. 19, May 10, 1921, pp. 457-459,

16) Webb, Joan J., Detergency Study: Comparison of
the Distribution of Natural Residual Soil After
Laundering With a Variety of Detergent Products,



AJLEEETIIO) Q1B FEMKMI MAY LU 88 &= 13

Textile Res. J, 57(11), 1987, pp. 640-646. T2€Bvr 0 #EIzoT BBk 1106),
17) W. G, Culter and R. C. Davis, “Detergency 1970, pp. 274-279.

Theory and Test Method”, 5, Part II, 520, 20) B, BT, B & M 72 ABEENORR

Marcel Dekker Inc, New York, 1972, THHR(EAR), FuF7- ¥opHEE A
18) W + G. Culter and R. C. Davis; Op. cit., p. 355. e BERE BB TS, BIEE,
19) #1) #, JH XFTF B FE TARES 26(11), 1985, 479-484,

o FCH Y5 BRCGRE), BRERH B

-125-



