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Studies on the photodegradation mechanism of cultural heritage materials
vulnerable to light fading: degradation behavior under anoxic condition and
wavelength dependence
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Aiming to extend the possibility to display the cultural heritage objects
vulnerable to photodegradation, while keeping their safe preservation, we studied the inhibitory
effect of anoxic environment against the light fading of textiles dyed with natural dyes, and the
wavelength dependence of their photodegradation. Comparison of the light fading speed of dyed
textile samples by accelerated fading experiments under anoxic condition and under normal atmosphere

demonstrated that the anoxic environment can slow down their photodegradation to a certain extent,
but its effectiveness depends on the dyes in its combination with the substrate fiber type. Also
through the accelerated fading experiments with monochromatic light within visible light region, we
understood that wavelength dependence characteristics of the light fading are different depending on
the materials, and it 1s not always valid to consider that the light with shorter wavelength has
larger effect on photodegradation.
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BWS 30 BWS 30 BWS 30 BWS 30 BWS 30 BWS 30
3 0.6 3 0.6 3 0.5 3 0.5 3 0.1 3 03
Al 3 15 3 13 2-3 21 2-3 20 3 15 3 0.2
Al 3 1.0 3 12 2-3 20 2-3 21 3 14 3 03
Al 2-3 1.9 3 15 2-3 24 2-3 3.0 3 13 3 03
Al 2-3 3.0 3 1.6 2 52 2-3 2.8 3 13 3 04
1 132 3 16 1 91 3 1.1 1-2 7.2 3 1.0
Al 2-3 2.6 3 12 2-3 4.0 2-3 1.8 1-2 6.7 3 11
Sn 2-3 2.0 3 0.9 2-3 20 3 0.6 - - - -
Fe 3 04 3 0.6 3 0.6 3 0.6 - - - -
Al 2-3 2.6 3 0.7 2-3 22 3 0.8 2-3 25 3 05
2-3 21 2-3 2.7 2-3 1.7 2-3 1.7 2-3 18 2-3 17
Al 3 15 3 05 3 14 3 0.7 2-3 2.2 3 0.9
Al 3 1.0 2-3 2.2 3 11 3 13 3 13 3 14
Al 2-3 37 3 04 1-2 6.5 3 0.7 2-3 2.2 3 0.6
Al 2-3 2.6 3 0.2 - - - - - - -
1 151 1 8.2 1 10.7 2 6.0 2 52 2-3 40
1 39.0 1 26.0 2-3 33 3 15 1 133 1-2 6.6
2-3 2.2 3 16 1 211 1 131 2-3 30 3 12
Al 1 16.0 2-3 35 1 9.6 2-3 25 2 50 3 12
Al 2 47 3 0.9 2 45 3 0.9 3 11 3 03
Al 2 5.1 3 1.0 1-2 6.6 3 0.9 2 44 3 0.7
Al 1 8.7 3 08 1 11.2 3 14 2 50 3 12
Al 1 8.7 3 11 1-2 7.7 3 0.9 3 1.0 3 0.2
3 14 3 05 2-3 24 3 0.8 3 11 3 05
Al 2 6.2 3 038 2 56 3 0.8 2-3 2.7 3 05
Saffron 2-3 33 2-3 25 2 6.4 2-3 3.8 2-3 2.3 3 08
Al 2 43 3 0.6 1-2 70 3 0.5 2-3 35 3 08
Al 1-2 7.9 2-3 18 1 9.5 2-3 17 - - -
2 5.8 2-3 2.8 2 6.5 2-3 3.1 3 15 3 0.6
Al 2 48 3 12 2 53 3 14 2-3 29 3 1.0
Al 1-2 7.2 3 1.0 2 6.3 3 0.8 3 08 3 0.1
Tansy Al 2-3 2.9 3 05 2-3 31 3 04 3 11 3 0.6
St. John's Wart Al 2-3 2.2 3 05 2-3 38 3 0.6 3 08 3 04
Birch Bark Al 3 0.7 3 0.6 3 15 3 0.6 3 05 3 0.2
Alder Buckthorn Bark Al 3 1.0 3 11 2-3 31 2-3 3.0 3 12 3 0.4
Quillaya Saponarin Al 2-3 2.0 3 05 2-3 24 3 0.7 3 12 3 03
Frangulal Cortex Al 3 0.6 3 038 2-3 19 2-3 2.6 3 09 3 04
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