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MIHOKO DOHMYOY, YOSHIAKI SHIMIZU® and MITSUO KIMURA?® : Dyeing of silk
with acid dyes including a long chain alkyl group

The effect of the introduction of a long chain alkyl group in the structure of acid dyes on the
adsorption of the dyes by silk was examined. In the lower pH range, all the acid dyes used
(C. L Acid Orange 7, Red 138 and Blue 138) were fully adsorbed by silk. In the levelling acid
dye (Orange 7) which did not contain the alkyl group, the dye uptake decresed with the increase
of pH and the dye was not taken up in the neutral to weakly alkaline regions, whereas the dyes
containing the alkyl group were taken up by silk in the same pH region. Adsprption isotherms
of the acid dyes (the three dyes mentioned above and Red 1) for silk were of the Langmuir
type. The milling acid dyes were found to have larger values for the binding constant and affinity
compared with the levelling acid dyes. By comparing the results obtained for Red 1 and Red
138, it became apparent that the introduction of an alkyl group into the structure of the acid
dyes resulted in the increase of affinity of the dye (about 0.90 kcal/mol) attributable to the effect
of non polar Van der Waal’s force. (¥ Shiga Prefectural Junior College, Hikone 522;
2 Mie University, Tsu 514)
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Table 1. Acid dyes used

. Chemical Molecular
Dye (C. I Acid) Structure Weight
oH
Orange 7 gN=N —©-503Na 350. 30
OH NHCOCH3
Red 1 Q— Ne=N 509. 42
Na03S SOzNa
O NHOOGH3
Red 138 stcl‘©— =N 677.70
NaOS SOSNa
9 M sozNa
Blue 138 @::j@ O 687.75
0
N € s

L), C. I Acid Red 1 (Red1 &B53), C. L
Acid Red 138 (Red 138 & HE34) %3 X U8 C. L
Acid Blue 138 (Blue 138 » & 4) T, Orange 7
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Fig. 1. Effect of dyebath pH on the dyeing’of silk by
several acid dyes (50°C, 24 hr).
A :C. I Acid Orange 7
O :C. L Acid Red 138
[OJ:C. L Acid Blue 138
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Fig. 2. Adsorption isotherms of C. I Acid Red 1 on
silk (pH 5, 24 hr).
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Fig. 3. Adsorption isotherms of C. I. Acid Blue 138

on silk at pH 5.
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Fig. 4. Reciprocal plots of the concentration of free
dye [DJs (mol/1) and dye uptake [DIf (mgl/:
g silk) in the dyeing of silk with C. I. Acid
Red 1 (pH 5, 24 hr).
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Table 2. Binding constant and thermodynamic parameters

for the adsorption of several acid dyes by silk

Dye Temp K A AH® AS°

(C. L) (°C) (kcal/mol) (kcal/mol) (e.n.)
40 1. 267 x 10* 5. 88

Orange 7 50 7.679x10° 5.74 —8.20 —7.33
60 8.300% 10° 5.97
40 5.291%x10° 5.33

Red 1 50 4.200% 10? 5.35 —4.54 2.74
60 4.801x10° 5.61
40 2.112x 10* 6.19

Red 138 50 2.086% 10* 6. 38 —6.79 —1.42
60 1.638x 10* 6. 42
40 2. 382 % 10* 6. 27

Blue 138 . 50 2.285x% 10* 6. 44 —17.06 —2.07
60 1. 809 x 10* 6.49
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.
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R: SfkEsk, T
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— 2 HFE2IR L,

B YR CH B Orange 7 X Red 1 12kt
xR, 319V vy THS Red 138 35 LU Blue 138
DRESTER K nfEge kL, fo CEEHMN
(—Ap°) ABEOHNKEEE TS,

B (AH®) 3 EORROBEL <1 72 (T
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