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Abstract—With the view of studying on the dual adsorption mechanism of acid dyes in
connection with the structural difference of silk fibroin, silk fiber and silk fibroin memberane
were used for equilibrium dyeing at 60T, 70C, 80T and pH 32, pH 5.0.

The dyes used were C.LAcid Orange 7 and C.I.Acid Red 88 introduced aromatic hydrocarbon
into Acid Orange 7.

From the adsorption isotherm experiment, the total uptake of dyes can be described by Lang-
muir sorption and Nernst partition.

Nernst partition coefficient K, decreased, while saturation value S and Langmuir sorption co-
nstant K increased with the decrease of crystalline regions and orientation.

The saturation value S of Acid Red 88 were larger than total amino group contents and it
was attributed to hydrophobic bond.

On the other hand, the standard affinity and enthalpy were increased with the in crease of
hydrophobic part of dyes.

Both k; and K, were decreased with the increase of pH, but k., were more effected than K.
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Table 1. Equilibrium constants K,, K: and saturation values S for the dyeing of C. 1. Acid Ora-

nge 7 on Silk fibroins

PH Temp(C) K X10°(1/g) 1,(1/mol) SX10°(eq/g) K="/x
60 6.840 6097.3 16.172 8914
3.2 70 6.198 5170.0 16.051 834.1
Memberane 80 5.137 45049 16.132 876.9
60 5.161 2326.7 13.359 450.8
5.0 70 4.556 2004.0 13.390 439.8
80 3.686 1783.2 13.495 483.7
60 7.074 4976.0 15.311 7034
3.2 70 6.450 42374 15.237 656.9
Fiber 80 5.496 3781.0 15.167 687.9
60 5.591 2014.5 12.642 360.3
5.0 70 4.613 1806.2 12.710 3915
80 4414 1549.4 L 12.638 351.0

Table 2. Equilibrium constants K,, K, and saturation values S for the dyeing of C. 1 Acid Red

88 on silk fibroins

PH| Temp(¥) KX 10°(/g) K.(}/mol) $X10°(eq/g) K="/
60 17313 5805.9 22.404 3353
3.2 70 14.300 5031.0 22.624 351.8
Memberane 80 12.254 4348.8 22.710 354.{3
60 11.036 2256.6 18.908 204.4
5.0 70 10.813 2004.2 18.811 185.3
80 8918 1870.7 18.937 209.7
60 17.108 46576 21.627 272.2
32 70 16.404 40326 21.607 245.8
Fiber 80 14475 3481.2 21.684 240.4
60 13.295 1994.3 18.102 150.0
5.0 70 12.372 1782.2 18.257 144.0
80 11.694 1532.0 18.281 131.0
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Fig. 1. Adsorption isotherms of silk fibroin
dyed with C. 1. Acid Orange 7 at 70T,
pH 3.2.
A : dual sorption isotherm, B : Lang-
muir type, C : Nernst partition type.
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Fig. 2. Adsorption isotherms of silk fibroin
dyed with C. I, Acid Red 88 at 70T,
pH 3.2.
A : dual sorption isotherm, B : Lang-
muir type, C : Nernst partition type.
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Fig. 3. Adsorption isotherms of silk fibroin
membrane dyed with C. 1. Acid Ora-
nge 7 at 60T, pH 3.2 and pH 5.0.
A I dual sorption isotherm, B : Lang-
muir type, C ! Nernst partition type.
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Fig. 4. Adsorption isotherms of silk fibroin
membrane dyed with C. 1. Acid Red
88 at 60C, pH 3.2 and pH 5.0.
A : dual sorption isotherm, B : Lang-
muir type, C : Nernst partition type.
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Fig. 5. A plot of -Ap’/T vs. 1/T for silk fib-
roin memberane dyed with C. I. Acid
Orange 7 at pH 3.2.
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Table 3. Thermodynamic parameters for the dyeing of C. I Acid Orange 7 on silk fibroins

PH Temp(C) -Au*(Kcal/mol) -AH(Kcal/mol) | AS*(cal/mol - dg)
60 10.803
3.2 70 10.912 6.95 11.57
80 11.041
Menberane 60 12331
5.0 70 12.596 277 28.69
80 12.908
60 10.737
3.2 70 10.860 7.65 9.29
. 80 10.925
Fiber 60 12.101
50 70 12.363 4.10 24.04
80 12.582

Table 4. Thermodynamic parameters for the dyeing of C. I Acid Red 88 on silk fibroins

PH Temp(T) -Ap°(Kcal/mol) -AH(Kcal/mol) | AS*(cal/mol - dg)
60 12.140
3.2 70 . 12.164 9.50 7.82
80 12.244
Menb -
enberane 60 13.902
50 70 14.231 492 27.07
80 14.487
60 11.702
3.2 70 11.730 10.95 2.27
80 11.754
Fib
et 60 13.834
5.0 70 14.093 6.50 22.07
80 14.284
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