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Dyeing of Silk with Cationic Dye

—An Experiment with Unstable Dye—

Mihoko DoHMYO, Hiroyoshi UESHIMA and Yoshiaki SHIMIZU
(November 11, 1991 3Z#)

1. & A » &

HOREBBCET 2RFRIE »ofTbh T3
B, HLRBERBICOVWTTH 2, £z, HEMR
BHC X 2 RBFZEBENC DOV T ORI 7 7 U VMo
TE2LORIELALETHE, ZDEHEHEMHEE
WRIERH D, 727V VDN OMMET ISR R
EEROTRbEVFIACSLEVI LB LEEZS
n3, fE, 727V NVEBERCHES NTDEEOR
FrEEtRR e RaCHAT2ENELT, £
DREBBENC DOV TORI BIT> T 528, kMt
REoTREOEBSBZ2BENH2 I LbhD,
ZOHEOREEHERFTLI-OTHRET 2,

2, ® B

2. 1 #BEs
RELERERET M) VAL RBAFEF MY YAD
0.01 B VKEIE (BH1 :100) ficBEL, 90 53R
FTCRBLEE, 72/ —N7F V4 ZHLTT
NAVEERES R BB ETRARCERL, 0.01 HE
DOEEERTERYEV L, KEBEE L2 DRV,
2, 2 & ¥

v g BN C. L Basic Violet 16 T,
HRFS 2 8 ) — v 2RV E, EE&ELZL0
THb, FROLFEFEELSTRERLICRL

Table 1 Chemical structure and molecular

weight of C. I. Basic Violet 16.
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Table 2  Buffer solution used
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.1 Adsorption isotherm of C. I. Basic Violet

16 on domestic silk (pH 7, 40°C, 48hr).
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Fig. 2 Reciprocal plot of the concentration of free dye
[D]s (mol/1) and dye uptake [D], (mol/g-silk)
in the dyeing of domestic silk with C. I. Basic
Violet 16 (pH7, 40°C, 48hr).
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Fig. 3 Logarithmic plot of the concentration of free
dye [D] (mol/!) and dye uptake [D]; (mol/g*
silk) in the dyeing of domestic silk with C. I.
Basic Violet 16 (pH7, 40°C, 48hr).
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Fig. 4 Effect of dye con-
centration on C. I
Basic Violet 16 upta-
ke by domestic silk

at pH5.
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Fig. 5 Effect of dye con-
centration on C. I
Basic Violet 16 upta-
ke by domestic silk
at pH7.
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Fig. 6 Reciprocal plot of the concentration of
free dye [D]; (mol//) and dye uptake
[D]; (mol/g+silk) in the dyeing of domes-
tic silk with C. I. Basic Violet 16 at pHb5.
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Table 3 Thermodynamic parameters of the dye-
ing of the domestic silk with C. 1. Basic
Violet 16.
T K S —Ap —AH°
pH (e(I:];lp (X107%)  (x10% (kcalll/ (kcal/ (cal/mol
mol/g) mol) mol) eg)
30 30.78 8.08 6.22
5 40 28.32 7.45 6.38 2.11 16.27

50 26.97 7.60 6.55
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Fig. 7 Logarithmic plot of the concentration of

free dye [D]s (mol/!) and dye uptake
(D]; (mol/g+silk) in the dyeing of domes-
tic silk with C. I. Basic Violet 16 at pH5.
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Table 4 n-value of the domestic silk with C. I.
Violet 16.
Temp K
pH 0 (x10-?) B
30 3.522 0.434
5 40 4.957 0.479
50 5.301 0.487
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Fig. 8 Changes in C. 1. Basic
Violet 16 absorbance by

domestic silk at pHb5.
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Fig. 9 Changes in C. I
Basic Violet 16 ab-
sorbance by domestic
silk at pH7.
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Fig. 10  Absorption spectrum of C. I. Basic Violet
16 before the dyeing of domestic silk at
pH5 (buffer solution).
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Fig. 11  Absorption spectrum of C. I. Basic Violet

16 after the dyeing of domestic silk at
pH5 (buffer solution, 30°C, 48hr).
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Fig. 12 Absorption spectrum of C. I. Basic Violet
16 before the dyeing of domestic silk at
pH5 (50% dioxane).
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Fig. 13  Absorption spectrum of C. I. Basic Violet
16 after the dyeing of domestic silk at
pH5 (50% dioxane, 30°C, 48hr).
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Fig. 14 Absorption spectrum of C. I. Basic Violet

16 before the dyeing of domestic silk at
pH7 (buffer solution).
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Fig. 15 Absorption spectrum of D. I. Basic Violet
16 after the dyeing of domestic silk at
pH7 (buffer solution, 50°C, 24hr).
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Fig. 16 Absorption spectrum of C. I. Basic Violet
16 before the dyeing of domestic silk at
pH7 (50% dioxane).
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Fig. 17  Absorption spectrum of C. I. Basic Violet
16 after the dyeing of domestic silk at
pH7 (50% dioxane, 50°C, 24hr).
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¥ % 27, adsorption isotherm B %R

Equilibrium isotherms have been obtained at
several condition with domestic silk and cationic
dye (C. I. Basic Violet 16). Each cases showed a
non liner relationship between dye on fiber and dye
in the aqueous phase.

The adsorption isotherms caluculates to apply
two isotherm equations which are the Freundlich
and Langumuir for those data. The result is that
at low concentration of dye, the adsorption isother-

ms is response the Freundlich equation, but at high
concentration of dye, that is response Langmuers.

Results calculated thermodynamics parameters
of the adsorption of dyes from pH=>5 dyeing solu-
tion to be use Langmuer equation, entropy is
positive. ‘

Degradation of dyes was observed during dyeing
prosess, especially at pH=7.

From those results, mechanism of domestic silk
with cationic dye defines a complex.
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