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The Comparison of Ultraviolet-Ray Irradiated Silk and
Electron Beam Irradiated Silk on the Prediction of
the Changes after Conservation Treatment and its Workability

HAYAKAWA Noriko, NAKAMURA Erika™, SATO Chiharu™ ¥,
OKA Iwataro™* and KAWANOBE Wataru

In the conservation treatment on East Asian silk paintings, electron beam irradiated silk
has been used for over 50years as infill silk. Before the development of this method,
conservators used to old silk under natural deterioration, however it had been gradually
difficult to acquire the suitable silk for conservations on not only the quantity but also quality
point of view. Conservators prepare the electron beam irradiated silk (EB-silk) using suitable
silk which has similar to original's weave structure and thread width. On the other hand,
electron beam irradiated silk has several issues to solve in its color, strength, adhesiveness with
paste, colorlability, and so on. In addition, electron beam irradiation needs large-scale device,
so conservators can prepare the irradiated silk only a few times in a year. The demand to
adjust the deterioration degree of silk has been potentially in the conservation site.

In this paper, we evaluated the changes of characters of the ultraviolet-ray irradiated silk
(UV-silk) and electron beam silk after used them and also verify their workability for
conservation treatments. The tensile strength of EB-silk showed clearly lower than UV-silk
at the starting point, but the strength UV-silk was gradually decreasing its strength during
acceleration ageing test to close to EB-silk. Color change was similar to both silks, UV-silk
kept the slightly lower change for the accelerated aging test. It is noted that pH value of UV-
silk showed lower than EB-silk, while the tensile strength of UV-silk showed higher than EB-
silk. It is assumed that the result was affected by the degradation mechanism of silk by UV
which reported in references, UV makes silk generate organic acids, while EB irradiation just
breaks down the silk molecules. On the workability evaluation by conservators, UV-silk was
good stability of strength, coloralbility, stability of woven structure than EB-silk. These
results will be useful in the case of conservators select suitable infill silk based for each original.

*Enrollment in TRICP FY2019-FY2021
**0OKA Bokkodo Co., Ltd



