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Introduction

Ultramarine has been for centuries one of the most highly prized pigments of all traditional artists’ materials, due to its durability, excellent color, and its intrinsic value. For the production of
Ultramarine, the rare semiprecious stone Lapis Lazuli is used. The production of a synthetic version by Guimet in 1828, which was obtained from the calcination of a mixture of metakaolin, sulfur,
sodium carbonate, and a reducing agent, followed by an oxidation step, introduced an important change in artists' habits, in that a less expensive pigment was available for their palettes!. The
verification of the natural or synthetic origin of the pigment is particularly important in a project, e.g. in authentication cases.
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Fig 1. The slight differences between the spectra of the natural and synthetic ultramarine are related to the presence of reagent Fig. 2 a) X-Ray diffractograms of the pigments. 2 b) The percentages of the
residues, such as kaolinite in the synthetic pigment, whereas in the natural pigment calcite vibrations also occur. In general, all spectra crystalline phases of the pigments. L:Lazurite, H:Haliyne, Ka: Kaolinite, CC: Calcite,
are characterized by the fundamental vibrations of Al, and Si-O, 2. Di: Diopside, P:Phlogopite, S:Sodalite, W: Wollastonite.
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In this research work, ten samples of natural and synthetic ultramarine pigments were used to investigate the possibility of their discrimination using
characterization methods. The differences between natural and synthetic ultramarine pigment are distinguished by the crystalline phases contained.
Natural pigments show a greater variety of crystalline phases (Diopside, Phlogopite, Wollastonite, Sodalite) containing the elements mainly of e.g. Ca, References
Mg, F, while all samples show as main phases of lazurite and haliyne. This differentiation was shown through XRD with phase identification, through L
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