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The Investigation on Color Change of Dis-azo Acid Dye in Wool Dyeing
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Abstract —It is already known that the color of wool fabric dyed with disazo acid dyes could be changed in
dyeing process and this is accelerated under alkaline condition. Focus was given to figuring out the
mechanism of this color change, through the LC-MS analysis.

In this study, no color change was seen in wool fabrics dyed with C. 1. Acid Blue 113 under weak acidic,
neutral and weak alkaline conditions for lhour. However, the wool fabrics dyed under weak alkaline condition

for a long time over 3 hours turned reddish orange.

When the wool fabrics dyed under weak acidic, neutral and weak alkaline conditions were treated with
0.5g/L. Na ;CO; solution, all of them turned reddish orange. On the other hand, the color of silk fabrics dyed
with C. I. Acid Blue 113 were not changed after the same alkaline treatment.

Wool contains cystine and cysteine, whereas silk does not. Due to the reversible reduction/oxidation process
of cystine and cysteine in wool dyeing, the C. I. Acid Blue 113 of the dis-azo type is decomposed by
reduction and consequently turned them into the reddish orange mono-azo types dye.
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Table 1. CIELab and H V/C of wool fabrics at
various pH, 95 C

Dyelng w1 2 v H v
time
5 1866 879 2016 7.5PB 18/4.5
7 11930 864 -1994 7.5PB 19/4.4
60 min
1961 860 2064 7.3PB 19/4.6
111901 865 2032 7.4PB 19/4.5
5 1902 849 -1997 7.4PB 19/4.4
2020 676 -18.15 7.3PB 2.139
180 min
5070 2442 3582 30YR 5.8/7.8
11 6113 2056 31.83 34YR 5.9/6.8
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Fig. 1. CIELab diagram of untreated and treated
wool fabrics with alkali after dyeing at various
pH, 95, 60min{ [] untreated, [H treated ).
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Fig. 2. UV/Vis. absorption spectra of C. I. Acid
Blue 113 and decomposed mixture of C. I. Acid
Blue 113.
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Fig. 3. Mass spectrum of decomposed material
of C. I. Acid Blue 113, RT 4.3min.

RT 4.3min¥ o nyz 3262M) e 337} el
). C. 1. Acid Blue 1132 Fx5&0] 681.07 o] 2=
m/z 3262M) = FEEA F ? PO] olx7]7} B3
o]—O:] /@HE] oﬂg_ “I”OH =24 O o]- /\ 011;]_

S CEDRCE LR 31

YRR SR JAxe] 4e] ATAl AME
2 A No] reddish orange = HAH L T]ZolE A
229l C. 1. Acid Blue 113 ©] Hﬁﬁﬂ‘ﬂ Hrolx
g7} F7] WEdS & 4 T ojul] ou]Ad
< B A9 el OkE’Elﬂgrﬂ EAE wigk A
o] dojupa, PET EAT Ag-ol= [E WAl
dojubx] k7] wjiol| A5V &ElZ <l
st &g R BB 9%k es ofAXI

o2t o

34 918 AAE Az ke A WA

AT sk Bl Ao ol YA}
2

Rty | o = ﬂvé‘]'7]
st} C L Ac1d Blue 1132 AME-5le] AMdRE
pH 5, 7,9, 1194 Mg & Ade] Aoz A

2 3k3ich

Fg 4+ &2 A A5 A4 M 52 €]
Ads 5743t CIELabollA a Q1r b kel WaE
ek AT, e A A
3 BF pavy blue®] 2 S UrEhﬂi A
:1313§ Hzgl% Qg/\ﬂ_z_h o oﬂ/\uioﬂz\qg} 7
2 reddish orange 2 WA g doJuH] LRSS
gelet = AT

:{o
jul

Yellow
+b
30
20
10
30 20 10 10 20 30
Green -a +a Red
-10
O pH5
& pHT
A pHY | 201
O pH11 8@
O pHS5 =30
O pHT
A pH9
Q pH11 [T
-b
Blue

Fig. 4. CIELab diagram of untreated and treated
silk fabrics with alkali after dyeing at various
pH, 80 C( [] untreated, [ treated ).
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Fig. 5. UV/Vis. spectrum of C. I. Acid Blue
113 in pH 9, pH 11 with cystine(treated at 95
C for 1hr) and the extracted dye from the dyed
wool in alkaline solution.
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Fig. 6. UV/Vis. spectrum of C. I. Acid Blue
113 in pH 9, pH 11 with cysteine(treated at 95
C for 1hr) and the extracted dye from the dyed
wool in alkaline solution.

w3k Aolt) C. L Acid Blue 113 9] ¢34 580mm
o] HYFFIFE AU A" A2EHRS
7FeE Gole] &4 o2 R Gz o] g
AN 7] =Ys}HA 424nm 7 466nm o] erEk
JIE 7K = UVVis. SFaFEZ o7 ey
a9l

“1#ju;, He 79 HElo o] Mk dle W
Aol dojitr] grol ) F43go] 540nm F- o

2 et agEeg HEede od7e Xalw
G5 FAF o] WA ol FIFS 7AA] S
glst 4= Q)%
2.0
—-.— C.|. Acid Blue 113
— pH9
1.6 —— pH11

—

AN
/

Abs.

0.8

"~ 400 450 500 550 600 650 700
Wavelength (nm)

Fig. 7. UV/Vis. spectrum of C. I. Acid Blue
113 in pH 9 and pH 11 with methionine(treated
at 95°C for 1hr).



o] golaA Hutwa AxEHQlS AP0,
Alz=gle] doto =z ld] AAE AlzH A B9
A3 SFEEA SH7IE 7K glora A
FAz}so] SAEE AT T3 gAE Alx
g2l & g7} A|zElo R AFAVEE sl
sl gola dge] RS do Flow
237y T},

I 22 C L Acid Blue 1138 AFE3F navy
blue®] &R IME7} g A2 o 93] reddish
orange & WASHE @A A AP A FEA
frol AlzEl B2 YAEE SAPELDE o
A5 O}FX7|(N=N-)9] o]FAF o] Eolx -NH, =
AR HaA dse] sl dojdria A
Zhge,

37 Azgld Aj2EQl AP dde] LC-MS 4

aze] folo] Al=RlF Az /lo] TaiA] W
A GRS LOCMSE 4ate] Wokth olE
Halolo] Bubgd-S W 450nm F-oll A&
Fapge] vehg7] wiel] ko] Aol A et
2] reddish orange A8 213t 4~ T} Fig. 8
7} Fg 9% WAGE AF AEHRIH A~
T A|2=HR12] 7S BT mjz R6M)°] FI AR

@y

MS Spectrum
MSDZ SPC; D APIES, Neg, Scan, Frag: 100

100-|

326.2

e 422
05§
J NN NH,
w0 2

UMTHMJ MJ h‘h“\L‘ vl T

= B S —

Fig. 8. Mass spectrum of decomposed material
of C. I. Acid Blue 113 with cystine.
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Fig. 9. Mass spectrum of decomposed material
of C. I. Acid Blue 113 with cysteine.
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