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Abstract In order to provided scientific evidence for establishing technological procedures to protect and preserve silk
relics the aging rate aging and degree of silk fabrics under different temperature and humidity conditions was ana-
lyzed. Silk fabrics were treated under high temperature (75 C 100 € 125 C and 150 C) low humidity and high
temperature high humidity conditions for 20 d. The treated silk fabrics were sampled at different time for characterizing
their mechanical morphology apparent morphology infrared spectrum and amino acid content. The results showed
that under high temperature low humidity or high temperature high humidity condition the higher the treatment temper—
ature the faster and greater the breaking strength of silk fabrics dropped and the more the silk fiber surface de—
formed. Tyrosine content in silk protein decreased obviously. Moreover the absorption peak of Amide | in silk fiber
moved to the low wave number direction. Under high humidity condition when temperature reached 125 C and 150
C the stretching vibration absorption peak of —NH in silk fabric samples became sharper and higher and the con-
tents of aspartic acid and phenylalanine in silk proteins

12014 -06 - 10 12014 -06 -21 also decreased. No such changes were observed under
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Fomail: honezhao@ 126. com results reveal that the aging rate and aging degree of silk

: fabrics increase with temperature and the impact of
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Fig. 1 A comparison on breaking strength changes of silk fabrics treated under high temperature low humidity
and high temperature high humidity conditions
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Fig. 2

B.75 C C.75 C
D. 100 C E. 100 C
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A. Original silk fabric sample
B. Treatment by low humidity at 75 “C
C. Treatment by high humidity at 75 °C
D. Treatment by low humidity at 100 °C
E. Treatment by high humidity at 100 °C
F. Treatment by low humidity at 125 C
G. Treatment by high humidity at 125 C
H. Treatment by low humidity at 150 °C
I. Treatment by high humidity at 150 °C

20d

SEM images of silk fabrics treated under high
temperature low humidity or high temperature

high humidity condition for 20 days
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Fig. 3
high humidity condition for 20 days

20d

Infrared spectra of silk fabrics treated under high temperature low humidity or high temperature
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1 20d
Table 1 ~ Changes of breaking strength and infrared spectral data of silk fabrics treated under high temperature low humidity or high

temperature high humidity condition for 20 days

/ em ™!
/N Peak position of infrared spectrum

Treatment Breaking strength I I m
Amide [ Amide I Amide [

Original sample 275.0 1 655.48 1 513.41 1227.93

75 C 75 °C low humidity 243.4 1 656.29 1 513.87 1228.03
75 C 75 C high humidity 177.3 1 658. 41 1514.22 1 229. 01
100 C 100 °C low humidity 238.4 1 656. 83 1514.12 1228.17
100 C 100 °C high humidity 32.9 1 658. 84 1515.97 1229.55
125 C 125 °C low humidity 156.0 1 657.55 1514.14 1227.87
125 C 125 °C high humidity 10.0 1 631.57 1516.10 1229.87
150 C 150 °C low humidity 3.3 1641.43 1515.04 1 228. 64
150 C 150 °C high humidity 0 Close to 0 1 631.50 1 516.47 1230.21
2.4 ! :

2 o 2

75.100.125.150 C
2%

2 20d
Table 2 Changes of amino acid content in silk proteins of silk fabrics treated under high temperature low humidity or high temperature

high humidity condition for 20 days

( / % Mole fraction)
75 C 75 C 100 <C 100 C 125 C 125 C 150 °C 150 °C
Amino Original 25 < low 75 C high 100 C low 100 °C high 125 C low 125 C high 150 °C low 150 C high
acid sample humidity humidity humidity humidity humidity humidity humidity humidity

Asp Lol 1.86 1.76 2.17 1.02 2. 14 1.61 1.91 1.37

Ser 12.03 11.73 11.49 12.38 11.16 12.37 9.82 10. 09 10.75

Clu 1.48 1.40 1.33 1.66 1.06 1.60 1.52 1.47 1.33

Cly 44.61 47.23 47.63 43.95 48.31 44.76 46.10 47.38 46.15

Arg 0.68 0.59 0.56 0.73 0.56 0.61 0.56 0.52 0.46

Thr 1.07 0.98 0.94 112 0.88 1.06 0.80 0.88 0.79

Ala 26.02 26.69 27.17 26.31 25.45 26.55 28.56 27.86 27.98

Pro 0.63 0.59 0.54 0.70 0.58 0.62 0.62 0.59 0. 60

Cys  0.06 0 0 0.25 0.23 0 0.02 0.23 0.14

Tyr 5.24 3.91 3.56 5.10 4.82 4.77 4.91 3.99 4.80

Val 2.69 2. 60 2.61 2.94 2.67 2.92 2.89 2.70 3.26

Met 0 0 0.01 0.01 0.08 0 0.05 0.06 0.02

Lys 0.37 0.36 0.33 0.40 0.22 0.29 0.31 0.20 0.30

e 0.80 0.75 0.76 0.85 0.70 0. 86 0. 89 0.80 0. 86

Leu 0.59 0. 56 0. 56 0. 64 0.52 0.63 0.62 0.53 0. 60

Phe 0.8l 0.75 0.75 0.79 0.72 0.81 0.73 0.80 0. 60
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