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Abstract Study of the chemical compositions and fired technologies of ancient colored glaze of Qing dynasty official
kiln is very poor. Chemical compositions and elemental mappings of Au glaze bowl of Qing dynasty are studied by
micro—X-ray fluorescence analysis. The results show that Cu,Fe,Mn, Au are the mainly colored elements and Pb is
a kind of solvent. Moreover, the red glaze of bowl is a kind of high temperature glaze, but the golden, light yellow and
green glazes are the kind of low temperature glazes. The elemental mappings show that the eyes of goldfish are
painted by colored pigment mixed by Cu, Au, Fe, Pb, the whole body of goldfish is painted by a kind of pigment mixed
by Pb and Fe, but the scales of goldfish are painted by colored pigment mixed by Au and Pb. Furthermore, the grades
of purity of different colored pigments are very high and no other metallic elements except that the colored elements
are detected in our experiment. This can be regarded as the reference to authenticating the genuineness of the color
pigments of Qing dynasty.

Key words spectroscopy; polycapillary optics; micro-X-ray fluorescence; colored glaze of Qing dynasty; elemental
mappings
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Fig.2 Sample of colored glaze of ancient porcelain
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Fig.3 Micro—X-ray fluorescence spectra of pigments with different colors. (a) White glaze; (b) Au+red glaze;
(c) red glaze; (d) light yellow glaze; (e) green glaze; (f) green and black glaze
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Fig.4 Elemental mappings of scanned aera. (a) Si; (b) K; (¢) Ca; (d) Ti; (e) Mn; (f) Fe; (g) Cu; (h) Au; (i) Pb
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Table 1 Chemical compositions of colored painting on the ancient porcelain of Qing dynasty (mass fraction,%)

Symbol Colors ALO; SiO. P,0; S K:.O0 CaO TiO; MnO FeO Cu As:O; PbO Au
A White glaze 15.78 75.55 0.0032 0.17 4.14 2.86 0.09 0.09 1.08 0.022
B Au+red glaze 9.70 43.52 12.39 2.63 289 1.86 0.04 0.07 141 0.21 0.01
C Red glaze 6.15 54.08 130 0.03 7.06 6.03 0.15 027 6.45 3.65 14.44
D Light yellow glaze 0.71 46.24 3.82 0.06 233 356 0.02 0.10 1.32 0.01 156 40.17
E Green glaze 15.61 54.16 1354 0.58 1.89 497 0.03 0.20 1.31 0.03 7.47 0.56
F Greentblack glaze 0.27 40.02 148 0.08 180 3.97 0.12 030 0.62 0.02 2.36 47.84
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