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Charactrization of Chromium(VI) Adsorption onto Silk Fabrics
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Abstrsct

The adsorption mechanism of Chromium(VI) uptake in silk fibroin fibers was discussed. The
adsorption equilibrium of Chromium(VI) is significantly influenced by the initial adsorption
rate and it showed 52% of the equilibrium uptake. The Chromium(VI) uptake by silk fibroin
is increased with the acidic range of pH, which react upon Chromium(VI) oxidations. The
enthalpy change in the Chromium(VI) on the temperatures, AH, was found to be 39.7 KJ -
mol’. It means that the Chromium(VI) adsorption proceeds via a certain complex chemical
reaction and the Chromium complex was found to be coordinated with carbonyl group of
amides from the result of infrared spectra. The chroming of silk fibroin fibers is moderated in
the conditions of 50°C, pH 2.4, and 3 hours, which prevent from the loss of physical properties.
The equilibrium adsorption is attained at 5 x 10°M of Chromium(VI) solutions.
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Fig. 1. Chromium(V!) uptake as a function of adsor-
ption.
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Fig. 2. Effects of pH on Chromium(V]) uptake. Cr
(VD; 1x10-3M, Liquor; 50 times.
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Table 1. Effects of the concentration of Dichro-
mate solution on Cr(Vl) uptake

Cr(V]) uptake (mg/g. fiber)

Molarity
Concen- Adsorption temperature
tration 30°C 50°C 70°C
1x10? 15.23 11.62 13.73
5%x107 39.34 26.85 36.34
1x10* 4.55 3.86 4.31
sx10* 8.05 6.11 7.31
5% 10° 1.23 - 2.11
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Fig. 5. The effects of potassium dichromate con-

centration on Chromium(Vl) in 1% acetic acid sol-
ution. Liquor; 50 times, Treated time; 3hr, Trea- ted
temperature; 50°C, ©: First adsorption, ©; Last
adsorption, ®; Desorption.
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Fig. 6. Plots of Chromium(V/|) adsorbed by silk fibr-

oin and raw silk against of potassium dichromate

concentration in 1% acetic acid solution. Liquor; 50

times, Treated time; 3hr, Treated temperature;
70°C., ©: Sik fibroin, o; Raw silk.
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Fig. 8. IR spectrum of silk fibroin.
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Fig. 9. IR specfrum of Chromium(V) adsorbed by
sitk fibroin.
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Table 2. Physical Properties of Silk fabrics treated
with Dichromate Solufion

Sample  Tenacity Elogation Elastic Handle
N 50/6 32 86.7 69.9
A 46.2 30 91.0 579
B 452 30 94.3 54.7

Note : Non treated Sample(N), Treated with 5x 10°M
(A) and 5 X 10*M(B) Dichromate Solution.
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