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Abstract

Blue jeans are finished with stonewashing process to give it optimal softness and color
contrast of blue and white. So, yellowing may well be generated during storage or use and
thereby, their appearance may be damaged much,

So, this study was aimed at finding the solutions to reduce the yellowing problem caused
by residual metals after stonewshing. To this end, sample blue jeans were made to be finished
with various methods of wet-treatment and then, be subject to daylight to check their
photoyellowing. The results of this test can be summarized as follows;

Since the stonewashing process was found to affect the yellowi‘ng, the residual metals of
stone— washed blue jeans was analyzed. And it was found that it contained such residual
metal as Al, Ca, Cu, Ti, 5i, K and Zn. In particular, it was conceived that Al was a prime
cause affectin_g the yellowing. Meanwhile, when the blue jeans were treated by the metal ion
-chelating agent of EDTA-2Na, the residual levels of Al and Ti were reduced by about 50%,
while the photoyellowing was lowered by 75%, which is suggesed that EDTA is very effective
in preventing the yellowing. ’

On the other hand, when the blue jeans were bleached by the hypochlorite, chlorine
remained in blue jean accelerated the yellowing. However, when this blue jean was treated
again by the sodium thiosulfate for its dechloridization, the residual of chlorine was reduced,

and the vellowing was lowered by about 43%.
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Table 1. Characteristics of white denim and indigo

dyed blue jean
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Speciﬁcatﬁi‘&ﬁ““'-—xh White denim Blue jean

Density (ends & picks/5 cm) 6038 6441

Weight (g~ m?) 389 340.3

Thickness (mm) 1.105 1.012
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Table 2, Influence of various wet treatment processes
on yellowness index of blue jean irradiated by
daylight for 160 hrs

Yellowness Index

Treatment Processes
A B

Original blue jean, control —69.2 —67.2
Acid enzyme treatment —80.5 —78.3
Neutral enzyme treatment —81.4 —80.7
Stone washing —67.0 —-53.5
Enzyme & stone washing —68.5 —61.2
Enzyme, stone washing & bleachinq —5b9.8 —51.2

A: Before daylight irradiation
B: After daylight irradiation
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Fig. 1. Influence of wet-treatment processes on AY
(yellowing) of blue jean irradiated by daylight
for 160 hrs.

Treatments:

. Control before daylight irradiation

, Control after daylight irradiation

Acid enzyme treatment

. Neutral enzyme treatment

Stonewashing

Enzymatic stonewashing

. Enzymatic stonewashing and bleaching

o

mn ap

1. ARSI % SRE FHHF0| o alxlc
ot

HollA Axg wis} o] AENAE e FAelA
7o 3@ Ae] dohuia] ghert AEHAF AF
2apsbd AA ) PHAALE Aol o AEHA
o AL 40| o] £/ &4 whek gt e
22 AYZAFE 254 ARH AgzAlel] o
s el Zodde Ao AAE 4 Yo =
gha] 2E AT SFAo) AR FEAE FPHT
o) [AE FLs] Hdted 2EAAL 5 £
A= F5AE-E A3k

o] & $)5le] BodFelxE A SEMel #34H EDS
7A%&7]% ol&dte] £73 Frjol AFY FE4EE
HAAo g BAilo] 21 FHE Yol o] Lol HIF}
of ICPE ol&3td Aslelch

Fig. 2= ~E44 2776 {5 34442 EDS
% ol &3t FAEAT Adelvh Fig. 2014 Hele
vig} Zro] AEH A HF-A o] 4K FHEAE 2N
Mg, Al, Si, K, Ca, Ti, Cu, Zn5e] Soiglsich 2]
3 Autzke) Au &L APHE Aug 297 W

123

2000 Au

so0{ll A .

call Au
ARy
: |

1 2 3 45 6 7 8 91011 1213
Energy (keV)
Fig. 2. Level of transition and alkaline earth metals in
stone washed blue jean determined by electron
disperse spectroscopy.
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Table 3. Level of metals in blue jeans as determined by

ICP
Original Stone washed
Elements blue jean blue jean
Al 45.5 188.6
Ti 5.2 8_3.6_
Ca 28.1 _67.6
Mg 35.6 81.5
Cu 23 .4 58.2
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Table 4. Influence of various metal sqlts treatment on
yellowness index of white denim and blue jean
irradiated by daylight for 100 hrs

Yellowness Index
Treatments
White denimIndigo denim

denim control 2.2 —69.2
Al-treatment 2.8 —60.8
Ca-treatment 3.5 —59.4
Mg-treatment 3.9 - —58.1
Cu-treatment 14 - —67.3
Ti-treatment —1.7 —63.4
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Fig. 3. Influece of various metal salts on AY(yellowing)
- of white and blue jean irradiated by daylight for
100 hrs.
Treatments(a. Control, b. Al-treatment, c¢. Ca-
treatment, d. Mg-treatment, e. Cu-treatment, f.
Ti-treatment)
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Scheme 3. Complex formation of anthranilic acid and
metal ion,
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(b) Indigo oxide solution

(¢) Indigo oxide and metal complex solution
Fig. 4. Absorbance of indigo, indigo-oxide and metal
complex solutions.
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Table 5. Effect of chelation on residual metals level
and yellowness index of stone washed blue
jean irradiated by daylight for 100 hrs

"Residual metals
Treatments level (ppm) Yegh%vgess
Al Ti
Control 55 | 5.2 —69.2
Stone washed bluq 156 | 836 | —535
EDTA-2Na treatment| 91.0 .| 37.4° —65.4
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Fig. 5. Effect of chelation on 4Y (yellowing) of stone
washed blue jean irradiated by daylight for 100
hrs.

Treatment(a. Control,
EDTA:2Na treatment)

—

b. Stonewashing, «c.

Al % Ti 2% oF 50%9] 483 Rolx glen, 3
WA 4 =3 EDTAE #=lshx) 9& 240 v]std ©
A ol welc),

ame) $E% WSHE AWdez vz & Ave
Fig. 534, v|#21 2o w]sle] EDTA A2+ 3
=7 5% Asshs Ao vshge, weld 34
AR 7pa) 3 Astel Tl e ¢ 4
YR FE4to] Fulo] A Kl e oha] %
A% + ek

3. IF 2ol Buunie] mA
$2A R 2504 AAS HF £ oA

A2 dE AEEF FHAA ARY AL FAAAF.

Ase] FAelz FWE shenl BAAEZA F2 o]
Loldlaat JEFE 4o ¥ AFolE sl
obeidat HEF B4 H2AF Fulo) 41, FolEL)
@l olof SIg ol chste] AEaigie

o F H3te] EAFel HF YLHE FHde] BH
Qa9 Faste] BAE Yoh AL Table 65
&t} Table 6ol4] M|t uhs} o, TaAP Y &
EQAD 2o 4 AFE 257 Axsh A F4
AR BAANE W48 2AHEE Beleh 2e} B
WA Bega GEdos wds AN AL
ohA] 50%9) Zh43e Bel $34 UL voke AH
o] ozt 4SS 48 ol ¢ % 4 Aok

4 o Al thslo] 10047 AF=A} ARF
o #49 A4E BF daakol F71Yel wet Foi

BB

Table 6. Influece of residual chlorine on yellowness
index of blue jean irradiated by daylight for

100 hrs
Chrorine Yellowness
Treatments content {pnm) index
Original blue jean 150 —~69.2
Enzyme & stonewashing 210 —61.2
Enzyme, stonewashing _
& bleaching* 860 37.8
Enzyme, stonewashing, .
bleaching® & dechlorination*? 510 5.2

*Treatment with NaClO
**Treatment with Na;5:03+5H:0

Fig. 6. Influence of residual chlorine on 4Y(yellowing)
of blue jean irradiated by daylight for 100 hrs.
Treatments:

a. Control

b. Enzyme and stonewashing

¢. Enzyme, stonewashing & bleaching

d. Enzyme, stonewashing, bleaching &
dechlorination

€ 2ol
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