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Abstract— Costume heritages of an excavated silk fabrics should be preserved without damage. In order
to artificially restore the excavated silk fabrics, alkaline aqueous solution, as a simulated corpse, and two
kinds of silk fabrics were used. Two kinds of silk fabrics were treated by aqueous alkaline solution
according to strength retention value(100, 80, 60, 40, 20%). The fine structure and physical properties of
alkaline treated silk fabrics were investigated with various techniques such as wide-angle X-ray
diffraction, tensile test, weight loss, shrinkage, SEM, and yellowness. As the alkaline treatment time
increased tensile strength of silk fabrics decreased. However, weight loss and shrinkage slightly increased.
The diffraction intensity of B-form crystal declined and a-form erystal diffraction intensity disappeared
with the treatment.
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Table 1. Characteristic of silk fabrics

Sample Weave Fabric counts Thickness

P (warp x weft / Som) (mm)
Silkk 1 Plain 55 x 165 0.219
Silk 2 Plain 250 x 145 0.135
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where, [, : Length of untreated silk fabric,
[ : Length of alkali-treated silk fabric
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Fig. 1. Alkaline hydrolysis of silk protein.

Table 2. Mechanical properties of silk fabrics

Alkali-treatment ~ Strength ~ Strength
time retention
(min) (kgf) (%)
Untreated 33.8 100.0
. 20 26.8 79.3
Silk 1 45 20.3 60.0
70 14.2 42.1
110 6.5 20.0
Untreated 29.6 100.0
. 20 24.1 81.6
Silk 2 45 17.4 589
85 12.1 40.9
120 6.5 222
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Fig. 2. Weight loss(%) change depending on
alkaline-treatment time of two kinds of silk.
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Fig. 3. Shrinkage(%) change depending on
alkaline-treatrnent time of two kinds of silk.
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Fig. 5. WAXD diagrams of Silk 2 fabric at
different alkaline- treatment time.
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Fig. 7. Morphology variations of Silk 2 at different alkaline-treatment time.
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