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Research on identifications of lapis lazuli imitations

WU Zhi-ying', WANG Shi-qi', LING Xiao-Xiao* and YUAN Miao’
(1. School of Earth and Space Sciences, Peking University, Beijing 100871, China; 2. Institute of Geology and Geophysics,
Chinese Academy of Sciences, Beijing 100029, China; 3. Beijing Caishikou Department Store Co., Ltd, Beijing 100053, China)

Abstract: In this paper, the gemological, mineralogical and spectral characteristics of four kinds of imitation
lapis lazuli samples collected in the jewelry market of Beijing were studied by such means as gem microscope, po-
larizing microscope, X-ray powder diffraction and Fourier transform infrared spectroscopy. The results show
that the four imitation samples can be grouped into two categories, one is dyeing marble and the other is man-
made stone. The latter imitations mainly composed of calcite, lapis lazuli and pyrite grains are cemented by
epoxy resin and were made with the mold. Lapis lazuli and their imitations can be preliminarily identified ac-
cording to visual observation and amplification research on their gemological characteristics. Furthermore, iden-
tification and distinction can be carried out by XRD and infrared spectrometer.

Key words: lapis lazuli imitation; gemological characteristics; X-ray powder diffraction; Fourier Transform In-
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Fig.1 Appearance of samples

Fig. 2 Microphotographs of samples
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Table 1 Refractive index and density of samples Fl F4
g cm®
F1 1.55 2.676
F2 1.55 2.799 F1 F4
3 1.54 2.619 Tensor27
F4 1.53 2.119 F1 F4 KBr
Dol
Gbs
Cal
Dol
Gbs
MW st
Cal cal
cal cal  Cal Cal
A F3
Cal Cal g cal Cal
Cal Laz Cal
MWWWA o
F4
10 20 30 40 50 60 70
26/C)
3 X
Fig. 3 X-ray spectrogram of samples
Cal— Ms— Py— Bri— Gbs— Dol— Laz— 2009

Cal—calcite Ms—muscovite Py—pyrite Brt—barite Gbs—gibbsite Dol—dolomite ILaz—lazurite from Shen Qihan 2009

2 X 605 1115 1175 cm ™!
Table 2  Analytical results of X-ray powder diffraction 1982
in samples
F1
- 66% 10% 9% F4
9% 5% 1% X
F2 93% 7%
F3 100%
F4 90% 9% 1% 3
4 000 ~400 cm ! 4 4
F1 F4 1730
cm ! C=0 12
2012 F1 F4 F3 F3
F1 F4 1434 em ™! P
F1

1020 1090 3465 3526 cm ™!
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Fig.4 Infrared spectra of samples 3
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Table 3 Identification characteristics between Lapis Lazuli and its imitation samples
| Il
gem’® 2.75 £0.25 2.60~3.20
F4
2.119 g am®
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