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Analysis of the Pigments Used in the Scroll Paintings of the Tale of
Genji, National Treasure, by Portable X-ray Fluorescence Spectrometer

Yasuhiro HAYAKAWA, Yoshimitsu HIRAO, Sadatoshi MIURA,
Hideki YOTSUTSU]JI* and Yoshitaka TOKUGAWA*

X-ray fluorescence spectrometer {(XRF) is frequently applied for the measurement of
the chemical composition of cultural properties because of its rapidity and non-
destructiveness. However, it is hard to analyze a sample at the site by conventional XRF.
In order to solve this problem, a portable XRF has been introduced at the Tokyo National
Research Institute of Cultural Properties. The performance and characteristics of this
instrument were investigated using certified reference materials of metal and rock. As a
result, it is certain that the instrument can be used effectively in the field of cultural
properties.

The pigments used in the Scroll Paintings of the Tale of Genji in the possession of the
Tokugawa Art Museum have been analyzed by portable XRF. The instrument was brought
into the museum to avoid various risks that may be caused by moving the paintings. The
Scroll Paintings of the Tale of Genji are considered as most important in understanding the
materials and techniques of drawing paintings in the 12th century. The pigments used in the
fifteen illustrated sheets in the museum were once estimated by an examination using X-ray
radiography and ultra-violet fluorescence spectroscopy in 1950-1954. However, the elements
and the compounds of the pigments have not been detected yet.

In the present study, the elements of the pigments were measured by using X-ray beam
with ¢2mm diameter. As a result of measurement of about 20-30 points per one illustrated
sheet, composition of pigments corresponding to different colors were identified. For
example, 4 kinds of white pigment were detected; major component is (1) Pb (2) Ca (3) Hg
(4) not detectable. It was also made clear that the white pigment consisting mainly of Pb
used for drawing a human face contains a trace of Hg. Furthermore, the color used for
drawing human face was slightly different between illustrated sheets. Detailed data
obtained by using portable XRF will be published with the results of many other examina-
tions in a final report for the present study.

# Tokugawa Art Museum



