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Reflection Spectrum Analysis of Natural Dye for Textile
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Though the non-destructive method of analysis has been recently developed in several
research fields of archaeological science, the dye analysis has still several problems to be
solved. This report describes the use of reflection spectrum for the analysis of natural dye
used for the textiles as cultural properties.

Using the reflection analysis, the results of modern silk fabric dyed with indigo indicated
that both the effect of fiber itsell and the interaction of [iber with dye molecule on spectra
should be considered. The spectrum of multiple-dyed modern fabric, for example dyed with
Safflower and Amur cork tree, showed the superposed reflection spectrum of each dye
component. In the favorable case, the apparent spectrum could be further decomposed to the
respective spectrum of dye species. Since the mordant interacts with the chromopher of the
dye molecules, the effect of mordant on the apparent color of the textile should be considered.
The reflection visible spectra of modern silk [abric dyed with Brasilwood were compared with
that in the presence of mordant. The reflection fluorescence spectrum analysis was not
obviously effective in case where transition metal were used as mordant. However it would be
useful for the analysis for textiles used the Al mordant.

As an application of the above-mentioned studies, non-destructive reflecltion spectrum
analyses were performed for the analysis of dyes used for the inherited braid. Though five
colors (salmon-pink, curry-yvellow, terra-cotta, burnt-umber and plum-purple) for the braid
were observed, some of them were not identified by the reflection spectrum method. The
destructive method extracting the dye from the thread was more effective for the

identification of respective colors, and 1t was more ellective than the reflection spectrum
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analysis.

The reflection spectrum analysis was proved to be useful as a first step of non-destructive
dye analysis of the textiles as cultural properties. In case where the extraction of the
minimum amount of dyes are permitted, the combination of UV+VIS spectra with [luorescence

analysis enables us the exacl identification of used dyes.
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