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Elucidation of Silk Dyeing Mechanism by Small Angle X-ray Scattering
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(English)
Silk fiber has a crystalline phase in which the B-structure of fibroin protein is arranged
periodically, and the dye molecule is considered to bind to the non-crystalline void region
during the dyeing process. The dyeing process of silk has not been studied well based on the
structural changes of silk polymer fibers. We performed the small-angle X-ray scattering
experiments on silk fiber to clarify the structural changes due to the difference in the dyeing
method. In the dry state, there was almost no change due to dyeing. In the moist state, the
swollen silk fiber exhibited a broadening of the X-ray scattering intensity along the fiber
equator. The spread of this scattering differed between dyeing treated and untreated. Therefore,
it clarified that the dyeing changed the structure of the swollen silk fibers.
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