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A study on the Equilibrium Sorption of Silk fibroin by Reactive dye.
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SUMMARY

The equilibrium sorptions of C.I. Reactive Blue 19 and C.I. Reactive Blue 19 and C.I. Acid Blue
138 on Silk fibroin were investigated in the range of 50°C, 70°C, 90°C and to the pH range from

2.0 to 10.5. The results obtained are summarized as follows:

1) The amount of sorption of reactive dye was increased with the decrease of pH in dyeing

solution and temperature. The amount of fixation showed the maximum value to pH 8.5 and

70°C.

2) In acidic region, the sorption behavior of acid dye was similar to that of reactive dye, and

Langmuir adsorption constant was increased with the decrease of pH.

3) Langmuir constant of both dyes was decreased with the increase of temperature, while standard

affinity was increased.

4) The reaction of both dyes was exothermic and the values of 4S° were positive.

5) It was found that the sorption behavior of dyes against Silk fibroin could be described as Lan-

gmuir adsorption and Nernst distribution in lower pH region.
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Fig. 1. Adsorption of Reactive Blue 19 by Silk
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Fig. 2. Fixation of Reactive Blue 19 by Silk fibroin
at 70°C
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Fig. 3. Adsorption of Reactive Blue 19 by Silk fibroin
at pH 8.5
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Fig. 4. Fixation of Reactive Blue 19 by Silk fibroin
at pH 8.5
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Fig. 5. Adsorption of Acid Blue 138 by Silk fibroin
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Table 1. Equilibrium constants K and Saturation
values S for the dyeing of Silk fibroin
with Reactive Blue 19.

pH | TEE | Ku/moh) | Ke(W/e) | SCea/e)
2.0 70 i 11. 6x 10* 0.231 1.88x107*
4.0 70 | 9.5% 104 0.273 1.84x107*
7.0 70 R 6.9x10* 0. 286 1.91x10™*
50 : 11.3x10* 0. 411 1.57 %1074
8.5 70 7.0x10 0. 289 1.83x107*
90 . 5.0x10% 0. 227 1.77x107*
9.5 70 | 7.5x10¢ 0. 349 1.57x10™*
ws | 70— -~ ~

Table 2. Equilibrium constants K and Saturation
values S for the dyeing of Silk fibroin
with Acid Blue 138.

pH tTeC) ]KL(l/mol) ) Kp(l/g) ‘ s(er/g)

l.59><10 4

[ 50 | 13.7x104 | 0.288
2.0 {{ 70 | 12.9x10* | 0.249 | 1.63x10™4
U 90 | 9.9x10t| 0.206 | 1.70%107
40 | 70 | 126x10* | 0.190 | 1.68x10°*
7.0 1 70 3.1%x10t | 0 168107
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Table 3. Thermodynamic magnitudes for the dyeing
of Silk fibroin with Reactive Blue 19.

‘NpiH T(e%) (Kcaf’/mol) f (Kcaéltilmol) ’ 45°(e.u)
2.0 | 70 4.9 | - -
40 170 14.59 — —
7.0 |70 14. 36 — -

(50 13.59 34.79
8.5 | 70 14.32 34.79 |1 34.89
90 14.98 34.79
9.5 ‘ 70 14.17 — —_
15 | 70 | 10.66 - -




Table 4. Thermodynamic magnitudes for the dyeing of Silk fibroin with Acid Blue 138.

o — Aup® — Aup® —AHL° — AHp® o °
pH Temp.(°C) (Kcal/mol) (Kcal/mol) (Kcal/mol) (Kcal/mol) 48,7 (e.w) 45¢°(e.u)
50 | 12.61 3.77 8.08 6. 22
2.0 70 12.65 3.91 10. 00 1.76 7.72 6. 26
90 12.93 4.00 8.07 6. 17
4.0 70 [ 18. 40 3.72 — — — -
7.0 70 | 3250 - — — — —
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