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Fig.2 The reflectance spectra of red pigment
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Fig.3 The first derivative spectra of red pigment
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Table 1 XRF results of the elements in pigments on figure portrait (wt% )
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Table 2  Analysis results of main pigments on figure portrait
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Table 3 Comparison of XRD data about the blue pigment,

ultramarine and lazurite

26/(°) d — spacing/nm
WOEE ST a0 B ST T80
11.66 0.758




66 KPR 2 R

22 %

(8:43)
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23.93 23.98 23.94 0.371 0.370 0.371
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Non — destructive in - situ characterization of pigments on a portrait of

Chinese Taoism figure

HE Qiu —ju',LI Tao>,SHI Ji — long’ ,ZHAO Rui — ting' , LI Yu —ling' ,SHAO Fang'
(1. Centre for the Conservation and Restoration of Cultural Heritage ,Capital museum ,Beijing 100045 , China ;
2. Department of Scientific History and Archaeometry ,Graduate University of Chinese Academy of Sciences , Beijing 100049 , China ;
3. School of Printing and Packaging Engineering, Beijing Institute of Graphic Communication ,Beijing 102600 , China )

Abstract: Diffuse reflectance spectroscopy ( DRS) ,laser — Raman spectrometry (LRS) and energy dispersive X —
ray fluorescence ( EDXRF) were employed for the characterization of pigments on a portrait of Chinese Taoism fig-
ure on paper. The results showed clearly cinnabar, emerald green, ultramarine , orpiment, carbon black, and lead
white were mainly used. To determine whether the ultramarine used was synthetic or natural ,its crystal structure was
characterized by X — ray diffraction (XRD). The results showed the blue pigment was synthetic ultramarine. Ultra-
marine blue and emerald green were synthesized in 1828 and 1814 ,respectively and introduced to China in the late
Qing Dynasty. It was concluded that the portrait was made no earlier than the late Qing Dynasty. This study shows
that DRS,LRS,and EDXRF are ideal and powerful tools for non — destructive identification of pigments on fragile
paper — based cultural materials. The technique has broad application in analysis of cultural relics.

Key words: Paper — based cultural objects ; Pigment; DRS ; LRS ; EDXRF
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