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Abstract

The indigo—dyed blue denim garments are favored not only by young people but also by almost
everyone of life. In the early years they were casually worn on most occasions, but became universal
recently, Such denim garments are treated with various process to give it optimal softness and color
contrast of blue and white. The processes can generate photoyellowing, and thus the yellowing may
damage their appearance and quality.

So, this study is to find the solutions to reduce the photoyellowing problem. For this purpose, sample
denim were treated with cellulase, fluorescent brightener, UV absorbent etc.. The results were as follows;

The yellowing would be more accelerated by fluorescent brightening, Since the yellowing was caused by
daylight, several UV absorbents were applied to prevent the yellowing caused by daylight, As a result,
the yellowing was reduced by 90%. In particular, the application of the UV absorbent before using of the
fluorescent brightener was most effective. The optimal concentration was 0.5%(o.w.f), and the
benzophenone compounds were found most effective for the indigo denim. And reduction effect of
yellowing by UV absorbent was lowered with repeated laundering, but metal compound treatment on
fabric made a removal of UV absorbent by laundering prevented.
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Table 1, Characteristics of fabric

Material Cotton 100%
Density(ends & picks/5cm) 62X39

Weight(g/m’) 414

Thickness(mm) 1,02

Weaves Mountains, 3/1 Twill

-2, Ao

¥ 8 —Indigo(Cl, Vat Blue 1, BASF Co.)
AA—2A AESA(Trichoderma viride A8 4+
3, Genenco(¥3}))
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Scheme 1, Absorption of light energy by ben—
zophenone compound.

ANAEFAY ERHZ = A2 =A, A gA
A, AREolEA, AlokcotadHo|EA 33t
£ 2 F5REE Fol Ak Aq7iA dlx=A
SFE2 7H0] H]& @ile] ot —OH wHg7|
z2Ho] gty WIREolEA FFES UV-
ABe] A Ao AX FAdo] Fof ¥l o)&H
A, FEHAHFES 7 FEo|RE BE NS
7] W Foll AHEe] ojggo] ok

A2 AAEAlE Wel Ak o] EA (k)<
PARHR) o] & Fg9) 1/2d W 7 ks AR
< ol&g ZoEAM AFEE, 4tgtold, red iron
oxidesol ded olE2 AXRHRFY WAIEA A
Yt AHEEHEE AJHRY FHIAAZAM
282 LER,

wekr EAFNME AAXEFFA F o HEE
A FE 2 Aty A4Ee SHEEA
¢} PABA ester 3IHES M9ty o|EF UdUX
HRAE MY FAIYLLEA JHesly Y%
A= Aol deE A& Fohl7] sty HA #
M B AEE Ytch

4 A A AFFAE AYstr) A3, 9l
Ur d8ol dig F4E Yoty Yy o
B4 AANFFALN S At A MEF
A7F AV LE s dFHI ] VA TS ¢
otr gttt 1 A= Fig 13} rh

Fig. 16lM & 4 Sl uied Zo], Ity §-q
AL HAARAE A8t 0AM7EA] B3-S ZAL
ANZE W, AMEFAE A HrbskA gL 7
$oll= AUZHEIL oF 0% gAEHUoY W
ZH=A SEES F7MZ Aele G3 204
ZF ZANZ] A9 FH o 10% F =0 98 844

— 912 —

!
i



Vol. 23, No. 6(1999)

100
2
= 80
—
°
X
[
2
=60
% —o— Benzophenone
= - Octyl triazone
40 —— Without UN absorbent
0 5 10 15 20

Exposure time(hr)

Fig, 1. Influence of UV absorbents on the lightfastness
of indigo dye.

Treatments : UV absorbents conc. 0.1% solution

Dye conc. 02% solution
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Fig, 2, Photostability of UV absorbents.
Treatments : UV absorbents conc. 0.1% solution
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Fig. 3. Absorbance of ultraviolet by UV absorbent,
UV absorbent conc. 1g/1 in CHOH
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Table 2, Influence of UV absorbent on yellowness
index of enzymewashed indigo denim irra—
diated with daylight for 100 hrs
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Table 3, Influence of UV absorbent on yellowness
index of fluorescent brightened indigo
denim irradiated with daylight for 100 hrs
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Table 4, Effect of UV absorbent treatment order on
yellowness index of indigo denim irradiated
by daylight for 100 hrs

UV —absorbent Yellowness Daylight | Yellowness
Samples Conc.(%) Index Samples Irradiation Index
Cellulase washed 00 —684 Original indigo denim, control X —69.2
mdigo denim, control FB treatment X —849
01 —355 FB treatment e} —376
Cellulase washed & 01 —468 UV absorbent treatment e} —62.2
fluorescent bright— 05 —59.2 before FB
ened indigo denims 10 —55.1 UV absorbent treatment o —60.7
50 —443 after FB
100 —439 FB and UV absorbent o —515
treatment in one bath
Treatments : FB conc, 05 %(owf.)
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Table 5. Influence of laundering method on indigo
denim treated with UV absorbent

SERELEE

Table 6. Influence of metal complex treatment on

lightfastness of indigo denim treated with

Semples Laundering Cycles | UV absorbent

0 1 5 10 15 ;20 Samples Laundering Cycles

Indigo Denim ‘ 0 1 5 w !l | 2w

without UV |—644 | —582| —47.3| —461| —448| —427 Indigo Denim |

absorbent treated with

Indigo Denim metal complex | —62.8 | —62.9| —584 | —562| —478| —44.3

treated with |—627 | —619|—504 | —46.2| —458|—~413 and UV

UV absorbent absorbent

Treatments : Laundering time 10 min, Treatments : Laundering time 10 min,

Detergency conc. 02 % sol. Detergency conc. 02 % sol.

UV absorbent conc, 05 %(o.w.f.)
Daylight irradiation 100 hrs
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UV absorbent conc. 05 %(o.wf.)
Metal complex treatment

0.1 Mol Aluminium.
Daylight irradiation 100 hrs

Table 614 B, Ao AEFAE Helslr] Aol
FEo| (LT F)LE WA AN & Aee 1
FA ¥ 39(Table 5)9 ¥ing o Autxez
FRAF7 WA Uelted, 139 AgeXe &
Hol A9 flof AL AdEA7F IdE {AH
AL W0Y7AAE T2 Ao Aga A7t A4
HAUoh wEA FEHo2E vE At Algol
A A AFFA L) @go] AdHE ALE &
A 4 e, olv F50120 AFet AL
Al AAEFFA 7L ol FHAEF WAZ2ES
2 AEgEs FAste Aol F3sA 2o2A
Al g dehgo] AstE Aol ohdrt Azkd
ok 22 153l 0)4¢e) Mg SR oA
EolA Aesisrt SoHgel wet AN EFFA 7}
ggds ¢ Uoh

v.dE

2ol ARABIE Ague aHHom A
9 & odE A7, AREA ) Afge] Bus A
93 gleng E ATME ATIE G9E o
deige BRe ASANATA ANEFAE F
AYAZ g PHE A7k

%, AYTE 99E dEe BAE A4HRE

A9)F7t A0 Sjajel Quh} BEAE Yo

— 916 —



Vol. 23, No. 6(1999)
ol & He d

A5 A @

of #ated Aurgt

A Loty Y% 477} 3
& gothy, Zoury o8 u
DO EA Mz EA Y &
o 1 A= o3 2o
FAYELLZE ALY AGAITAE M35}
At WA Ay AHFFAL EHL Yol
A3 92 EA SFgEe] AT g8 2 Yo
g, UV—A, B9 494 tig S50t Yo
FrEo] A veht AYzeEEe] 2L 2l
NEFAR Ags o2 FrE Qe
AARAETAE YA E A3 AH L
AEAA AE L A9 FHL ARG = Uy
i AAAEFFAL HH HAFEE 05~1.0%%
o2 el
AEeHA A4 & 33
Ay AL FARF7 A
W A sE 3 2] g &
A AEFAE A o] A3t
Uebkch 90 232 A8 299 A
TA AN E RS X)) Zd°ﬂ il
= Aol A7 Ao g ey},
ANLAEFTAE FAYAZ A2 urE A
o ¢ AHEE ol A% BRAY T A4
AgEIA7} Zadte 207 eyt el 2}e)
AEFA 2 AZATE Eol7] Y3 3 wyoz =
£012-¢ At AYNEFA APEAE ¥
STk 1 A F£0128 B WA A3}
A &5 14316} Avtzoz Fyxis
7b Yol AFAAHA o2 YehgEd o)k o
o] AL MFFA} AFS H3FES o]Fo] A}
AFFAZE Agol Qs gt o] Asigs
22 AZtEcth aelA oz AF Ax zrejA
‘F 1 G4 B FAYsA 2o ot
E Y 989 gye
22 Al E,

r.

|

S,

0% FYHE= ¥
33 ®A e

o LS

oflt oL

oL OIN
of¥

T,

e
A5

flr o

A
A
=

'rL!O;SB

of
o

i

H FJ

WA B ASAL & 3le

PRy .1_, oo W, to r}o

=N R

L BRI, RETHE(R), "WEH UV £y &4
(JUMINES—UV & BEMSUADO)", 40(3), 120

10.

11,

12,

13,

14,

15,

16.

— 917 —

. HBRZ, RET¥(R),

. M. Matsuo and T. Sakaguchi,

153

(1992).
40(3), 123(1992), #ME #
YhEA 75EY 3T,

. R, AXAYRILE T AF-FionT, QA

9 40(3), 128(1992),

. K, IEA (R ), 26, 637(1991),
. SERRFIE, ITTHAG(H ), 26, 649(1991).
. L. A, Holt and B. Milligan, Fluorescent Whitening

Agents”, Text.. Res. J., 44, 181(1974).

. B. Milligan and L. A. Holt, "Fluorescent Whitening

Agents :
on Wool”,

Its Photodecomposition in Solution and
Aust, J. Chem., 27, 195(1974).

“Photodegradation
of Disodium, 4,4'—Bis(1,3,5—triazin—2—ylamino)
stilbene—2,2'—disulfonate Derivatives”, Nippon

Kagaku Kaishi, 1994(1972),

. R. P. Seiber and H. L. Needles, “Photo—oxidation

of disodium 4,4'—diacetamide stilbene—2,2’~
disulfonate”, Chem. Commun., 209(1972).

R. P. Seiber and H. L. Needles,“The effect of wool
on the photolysis of a model stilbene fluorescent
brightener”, Text. Res. J., 42, 261(1972).

W. H. Laarhaven,“The photochromism of 4,4'—
diacetamide stilbene—2,2’—disulfonicacid” ,
Terahedron Letters, 14, 1533(1966).

J. McEwan and W. Murdock, “A Screening Test
for Substances that can Cause Yellowing of
White Textiles During Storage”, /. Soc. Dyers.
Color. 97(6), 279(1981),

D. R. Lawson, “Yellow discoloration of white and
pastel coloured PE sewing threads—an experi—
ence”. Text. Progress, 15(4), 40(1987),

LRFER, "EKEROBEON 212 L EHEBONT,
Pt T2, 43(7), 318(1987)

254 - kA, “AETA MezAe] Anndde
ALl mXE G, §F 73R, 20(5), 841
(1996).

S. Klahorst, A, Kumar and M. M. Mullins,
“Optimizing the use of Cellulase for Denim
tinishing”, Amer. Ase. Text. Chem. Color, 26,



154 = o] F8H3) A
243(1994). 20. BANLTF W REMR: 281 5 BEMEROBIR(ES
17. R. Anliker and G. M ller, Fluorescent Whitening )", #sEs, 2(3), 122(1980).
Agents, George Thieme Publishers, Stuttgart, 59, 21. H. K. Mark et al, “Encyclopedia of Polymer
1975, Science and Engineering”, Wiley Interscience,
18, MEEEH 4, “SlEaBlofhA0E, SIHE, New York, 3, 636, 1985.

20(4), 141(1979). 22. H. Oda, N. Kuramoto and T. Kotao,"Mechanism

10, BEET, AT SrEan(FBA): 20 BHlz of the Photofading of Stilbenefluorescent Dyes”,
Aurigiz< itk s a0 aEMboRs”, Rig J. Soc. Dyers. Color., 97, 462(1981).
s 37(6), 475—480(1986).

— 918 —



