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Mechanism of Formation of Iron-Zircon Coral Pink Pigment Produced by
Colloidal Sol-gel Method and Effect of Iron Content

S. M. M. Mirhosseini, M. A. Faghihi Sani*, M. Riahi
Department of Materials Science and Engineering, Sharif University of Technology, P.O. Box: 11365-9466, Tehran, Iran

Received: 13-06-2010 Accepted: 09-11-2010 Available online: 11-12-2011

Aqueous colloidal sol-gel method was used to produce iron-zircon coral pink pigment. Simultaneous Thermal Analysis (STA),
X-Ray powder Diffractometry (XRD), and Fourier Transform Infra-Red (FTIR) spectroscopy were used to investigate the
formation mechanism of this pigment. The catalytic effect of iron in promoting zircon formation was also studied by making a
comparison between a sample including 30 mol.% of iron and samples firee of iron. It was demonstrated that addition of iron
promoted the formation of zircon in rather lower temperatures. The effects of iron content entering zircon structure on its
structural characteristics were examined. These studies confirmed that the process of zircon formation have been drastically
changed by increasing in iron content. It was shown that transformation of zirconia structure from tetragonal to monoclinic,
that was suggested to happen before formation of zircon, was eliminated by adding more than 20 mole percent iron. This
phenomenon can be related to Hedvall effect, which is caused by the amount of iron in entering the tetragonal structure of
zirconia. Finally, colorimetric parameters of the enameled samples were measured by the CIE colorimetric method. J. Color
Sci. Tech. 5(2011), 189-198© Institute for Color Science and Technology.

Keywords: Zircon formation mechanism, Colloidal sol-gel, Pink pigment, Iron.
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