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ABSTRACT

A dyeing process of silk yarn in a supercritical carbon dioxide (SC-CO,) was studied in
this research. Because this process is a clean technology, so the process enabled a dyestuff
impregnated into silk yarn by avoiding the conventional dyeing media such as water and some
additives. The experiments were carried out by using batch process with a high pressure vessel.
At various temperatures and pressures, in range of 50 to 70 °C and 10 to 20 MPa, respectively.
The acid dyestuff called “C.I. Acid Red 42 were used. The solubility and diffusivity of the acid
dyestuff in silk yarn were investigated. The impregnated dyestuff in silk yarn was extracted by
using a reflux method with ethanol at a given temperature 72 °C for 8 hours. An amount of the
extracted dyestuff in the ethanol solution were determined by using an UV-Visible
spectrophotometer. The solubility of the acid dyestuff in silk yarn were obtained as a unit of gram
dyestuff per gram silk yarn (g ./ g ,)-

The experimental results showed that the solubility and the diffusion coefficient of the
acid dyestuff were increased when the processing temperature were increased. Moreover the
effect of the processing pressure on the acid dyestuff solubility were found that the solubility is
gradually increased when the pressure increased up to 15 MPa, and followed by a plateau curve
as approaching its saturated point. The experimental obtained the solubility data of the acid
dyestuff in silk yarn was in the range of 2.5 to 6.7 },thye/gS“k. By applying the Arrhenius’s
equation, we could estimate the diffusion coefficient of the dyestuff in silk yarn as a function of
the processing temperature and pressure. Moreover, this research used the dyed silk yarn from the
condition of constant pressure at 15 MPa and temperature 70 © C to test the colourfastness to
light, washing and perspiration. And the result was shown the colourfastness to light and

perspiration were in good to excellent. But the colourfastness to washing was at a low level.
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