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ABSTRACT

This thesis proposes a study of dyeing polyester fibers by dyeing stuff called “C.I.
Disperse Red 17, using supercritical carbon dioxide instead of water as a dyeing medium. The
experiment is a batch dyeing process in a high pressure vessel which temperature and pressure
were varied within the range of 50 - 70 °C and 10 - 20 MPa, respectively. From the experimental
results, the suitable diffusion time at 180 minutes could be determined for a batch dyeing process.
The diffusion coefficients for dyeing staff diffuse into polyester fibers could be estimated which
the values are 1.88x 10" ' m’/s at 50 °C, 1.95x10" ' m’/s at 60 °C and 2.42x 10" m’/s at 70 °C..
As expected, the diffusion coefficient increased when temperature increased. The changes of
diffusion coefficient as a function of temperature can be considered by Arrhenius’s equation
which the obtained activation energy (E,) was 11.54 kJ/mole. The study of effects of temperature
and pressure on the solubility of dyestuff in fibers revealed that increasing of temperature and
pressure leads to the solubility increase within the range of 30 to 75 microgram of dyestuff per
gram of polymer. In order to estimate the solubility of dyestuff as a function of temperature and
pressure within the range of 50 - 70 °C and 10 - 20 MPa, respectively, the dual mode sorption
model was used. The estimation of the solubility data of C.I. Disperse Red 1 into polyester fibers
could be obtained appropriately. The suitable of pressure in dyeing process determined from the
dyeing partition coefficient (K) were between 12 and 15 MPa. From the colour fastness testing
results of dyed fiber samples at 15 MPa, 50 °C and soaking time at 180 minutes were found that
fastness to light, washing and perspiration are medium to good, good to excellent and good to

excellent, respectively.



