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Light aging of madder on silk
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Abstract To simulate the natural light-aging process of the madder on silk during cultural relics
exhibition a series of systematic tests were carried out. Fluorescent UV lamp halogen lamp and white
LED were chosen in the light aging experiments. Three kinds of fading curves were gained under
irradiation of different lamps and HPLC was used to analyze the internal rule and mechanism of the light
aging of madder. The results indicated that madder was destroyed seriously under the irradiation of UV
light; madder faded a little slower under the irradiation of halogen lamp than LED lamp. Identification
test shows that purpurin is the main coloring matter in madder from Shaanxi and the change of its area of
peak in HPLC can well reflect the degree of light aging.

Key words madder; silk cultural relics; light aging; HPLC

12010 -08 -20 12010 - 12 -11
((2009) 286)
(1986—) : o E-mail: huzhiwen @

163. com.



* 68 32
4 25 C
; 1 250 Ix. 4 cm x8 cm
LED 100 em
24 h
o 3 1
0 5d 1 o
120 d o
o 1.2.4 LED
4 LED
1 25 C 1250 Ix.
¢ o
1.1 1.2.5
; N N N GB/T 8426—1998 ( »
; PHS3C ( ) SC80
SC-80 ( ) 0
( LC20A SPD-M20A DAD CIE1976 L' a b .
) (365 nm PL-L AE i = (AL + Aa"? + AL )7
36 W) ; MRI16 ( 12V CAL ; Aa”
30 W) ; LED  ( AL
10 W) . 1.2.6
1.2 JEOL  JSM 25610LV
1.2.1 3
50 g 1 5 kV.
1.2.7
0.1% Inertsil ODS-3(4.6 nm x 250 nm 5 pm)
0.5h 3~4 & A 2.5% B
1 : 0.6 mL/min;
10 wL; 254 nm,; 35 C.
1
0.5 hs Tab.1 HPLC gradient system all changes are linear
0.5h . S /min A 1% B 1%
1.2.2 0 5 95
5 2.0 5 95
30.0 60 40
25 C. 30 cm. 35.0 100
4 em X 8 cm 45.0 100
T s ;
o 5h 1
o 250 h
. 300 uL.  DMSO/
1.2.3 HCI( 20:1) 105 C 10 min
8 2 45 pm



8 69 e
1 mL 10
DMSO .
8 |
2 6|
iy
<]
4k
2.1
1 ° 2 |
O 1 1 1 1 I 1 J
200 h ° 0 20 40 60 80 100 120 140
. . id
Nernst ¢ 2
Fig.2  Curves of color difference of fabric dyed by
o madder in general simulate light aging
LED
6-7 °
° 1.2 - 100
10 -
1ol a 5o
8 5 08f
o 0
;E.“i,ﬁ‘ 0.6 il
6 i 50 &
ry E o4l [
<
4 02f “
0.0 1 1 1 1 0
2 400 500 600 700
Fk/nm
0 1 1 1 L L ] a—LED [ —
0 50 100 150 200 250 300 ’ '
t/h c—
3 LED
1
Fig.1 Curves of color difference of fabric dyed by
Fig.3 Spectra of LED and halogen lamp
madder in UV light aging ) )
and reflectance of silk dyed by madder
? 2.2
o LED )
4 3
12 d
1 °
360 000 Ix
: . 12 d 2
o LED
60 d
LED ° °
3 LED °
o 450 ~ 500 nm °
LED 2.3
. LED 5 °



70 ¢ 32

o 1.2.7
6 o
37.67 min
7 ;
37.27 min
3
9-10
8 o
37.67 h o
(c) 60 dpg BATEALAE T (d) 60 dLEDAT Z AL b
4
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Fig.5 Main coloring matters of madder. ( a) Alizarin; ( b) Purpurin; ( ¢) Pseudopurpurin
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Fig. 6 Comparison of standard sample (a) and

coloring matter extracted from fabric ( b)
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