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The aims of this work consisted of 2 main proposes: I. to investigate the physical and chemical
properties of Bombyx Mori silk used in southern part of the North-East of Thailand in order to serving as database
of silk in this region, and 2. to develop the dyeing process of silk fibers in order to improve the fastness of Thai-
silk garments. 3 types of Bombyx Mori silk; white Chinese-silk, white Thai-silk and yellow Thai-silk were used
in this work. Functional groups and chemical structures of each silk were examined by FTIR spectroscopy and
NMR spectrometry, respectively. FTIR spectra of all samples were similar and exhibited absorption bands of
amide 1, amide II and amide III regions attributed to random coil conformation as well as the weak absorption
band assigned to the B-sheet conformation. 'H NMR spectra of white and yellow Thai-silks (both’ raw and
degummed) showed peaks of H® of Gly and Ala and HP of Ala. Molecular orientation and crystallinity of silk
were studied-by XRD technique. It was found that the crystallinity of silk fibers was about 60-70% and the
crystalline portions of degummed silks were higher than that of raw silks. Moreover, the orientation of yellow
Thai-silk was higher than other two silks. Thermal properties of all silk samples were carried out by DSC. DSC
thermograms of all samples presented 2 endothermic peaks at 50-100 °C and at 310-340°C resulting to the
evaporation of water and the melting of crystalline silk, respectively. The mechanical properties of silk fibers
were also investigated. It was found that the degummed white Thai-silk exhibited the maximum tensile strength
of 101 kPa whereas the degummed yellow Thai-silk showed the maximum elastic modulus of 361 MPa. The
morphology of silk fibers observed by SEM showed that the diameter of raw silks was different due to different
processes whereas the diameter of degummed silks was in average about 10 pm. In addition, the degummed silk
fiber was smoother and softer than raw silk fiber, In order to improve the dyéing process of silk fibers to give
better fastness, the effects of chemicals and their concentrations and time for degummed process were examined.
It was found that 2.5%w/v NaHCO,, and 10%w/v commercial chemicals (villager’s method) were the optimum
concentration for degumming process with boiling times of 30 min. This showed that we can use the
concentration of chemical and processing time less than that of villager’s method, providing the many profits
such as saving time, cost and energy used, producing more products at the same time and especially more
friendly environment due to reducing the waste of chemical used. The effects of pH and time for dyeing process
were also investigated. The optimum pH and time of dyeing process was found to be pH =4 and 30 min, yielding
the highest %up-take and the lowest b* value. Moreover, the fastness to washing was found to be more stable in

acid but less in base solutions at room temperature. In addition, the light fastness was found to be low.





