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Dyeing of Oxyanthraquinones on Silk
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To clucidate the dyeing behavior of colouring matters in a madder, the dyeing properties of
four oxyanthraquinones (l1-hydroxyanthraquinone (HAQ), Quinizarin (QZ), Alizarin (AZ) and

Prupurin (PR)] on silk were examined.

The dyeing isotherms of HAQ and QZ on non-mordanted silk was linear, namely of the parti-

tion type and those of AZ and PR were of the Freundlich type.

The dyeing process of QZ on

silk was exothermic, that is, the dye uptake decreased with a rise in temperature. The dyeing
heat and standard affinity of QZ were comparable to those of some disperse dyes which had lower

affinity on silk.

The dyeing isotherms of AZ and PZ on silk mordanted with Al3+ were of the H type.
uptake was large in even low dye concentration.
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Table 1. Content of metal in water extract from

madder powder
Content
Metal (ppm/1 g madder)
Ni 3.0
Cr 1.0
Co 0.6
Al 17
Fe 24
Sn 15
Cu 1.4
Mn 4.3
Table 2. Dyes used
Chemical
Dye Structure Symbol
0 OH
I- Hydroxyanthra- HAQ
qui%gne y 9o
0
1,4 - Dihydroxy- H
anthraquinone Qz
(Quinizarin) S TH
1,2-Dihydroxy -
&nthraqyuinoxge AZ
(Alizarin)
H
,2,4- Trihydroxy- H PR
anthraquinone
(Purpurin) O OH
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Fig. 1. Dyeing rate of silk with quinizarin (pH 6, 70°C)
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Fig. 2. Dyeing isotherm of HAQ on silk (pH 6, S0°C,

1 day)
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Fig. 3. Dyeing isotherm of quinizarin on silk (pH 6,
1 day)
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Table 3. Thermodynamic parameters of the dyeing of silk with

oxyanthraquinones
Temp. —dpe 4H° 4s°

Dye (°C) K (kcalimol)  (kcal/mol) (ew)
HAQ 90 152 5.22 — —

70 435 5.65
QZ 80 331 5. 62 —8.30 -7.59

90 222 5.49
AZ 90 186 5.36 — —_
PR 90 62 4. 57 - -
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Fig. 5. Dyeing isotherms of AZ on silks mordanted
with Al3+ () and non-mordanted (QO) (pH 6,
1 day)
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Fig. 6. Dyeing isotherms of PR on silks mordanted

with Al3* (O) and non-mordanted (O) (pHS6,
1 day)
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