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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. I. 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. 1. 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, 95C

Dyeing

..
A%
fime pH: L a b H /C
5 |18.66 8.79 -20.16 7.5PB 1.8/4.5
19.30 8.64 -19.94 7.5PB 1.9/44
60 min
19.61 8.60 -20.64 7.3PB 1.9/4.6
11 [19.11 8.65 -20.32 7.4PB 1.9/4.5
5 [19.02 8.49 -1997 74PB 1.9/4.4
21.20 6.76 -18.15 7.3PB 2.1/3.9
180 min
9 159.70 24.42 35.82 30YR 5.8/7.8
11 [61.13 20.56 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, 95T, 60min([] untreated, B treated ).
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Fig. 2. UV/Vis. absorption spectra of C. 1. 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.
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Fig. 4. CIELab diagram of untreated and treated
silk fabrics with alkali after dyeing at various
pH, 80T ([] untreated, B4 treated ).

J. of the Korean Soc. of Dyers and Finishers, Vol. 15, No. 2(2003. 4) / 89



32 el A

3.5 WoolZ} Silk2| &l&td M& Xjo|

d= AMErh @] golo] XA reddish
orange® WA= &2
t]zolzr) mxolx R Ha)

& LoMs #Ae] Sfald o 4 slgleh Ty
]

3.6 & &R otoli-tiol 2/t HREo| MMy
GA AFE wke} 3ol kAR ATl A
o EAEA ke B T oAkl Aladd
%] A2del a3 el eds 7R ok
wpebA o] olmjiibe] dzbele} whg-ehe] 4l
=3, o]Ze] d8E Eelstvta 7Hske] A~

Abo] obre] Held ok dME ul gole] WAy
of 2A Bolstgd=AE dokrirl Fig 5~62
FE FAEe) 4R AR A AR ]2
ole) Ztzk A7} pH 99} pH 119] $5-§-4¢] C.

1.8
we o= C.|. Acid Blue 113
- pHY
151 pH 11
— extracted dye
12

Abs.

40 450 500 S0 600 650 700
Wavelength (nm)

Fig. 5. UV/Vis. spectrum of C. I. Acid Blue

113 in pH 9, pH 11 with cystine(treated at 95

C for lhr) and the extracted dye from the dyed
wool in alkaline solution.
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Fig. 6. UV/Vis. spectrum of C. 1. Acid Blue
113 in pH 9, pH 11 with cysteine(treated at 95
T for 1hr) and the extracted dye from the dyed
wool in alkaline solution.
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Fig. 8. Mass spectrum of decomposed material
of C. I. Acid Blue 113 with cystine.
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