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Characterization of ruby single crystal grown by PbO-B,0; flux

Min-Hee Cho, Jin-Gyo Seo*, Yong-Kil Ahn and Jong-Wan Park**
Department of Materials & Chemical Engineering, Hanyang University, Seoul 133-791, Korea
*Division of Materials Science & Engineering, Hanyang University, Seoul 133-791, Korea
(Received May 28, 2009)

(Revised June 15, 2009)

(Accepted June 25, 2009)

Abstract In this study, ruby single crystals were successfully grown by flux method using an alumina crucible. The
alumina crucible can be a substitute for the platinum crucible of high price. The ruby single crystals were grown in the
temperature range of 915~1350°C for 240 h, using PbO-B,0; mixture. The grown ruby crystals with 9.02 x 6.36 mm in size
exhibited red color and were transparent. The optical and structural properties were examined by UV-VIS spectrometry, FT-

IR and XRD. The optical properties of theses crystals were similar to those of the natural ruby and synthetic ruby grown
by other methods.
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Fig. 1. The process of crystallization of ruby in alumina crucible.
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Fig. 2. Photographs of ruby single crystals grown by PbO-B,0; flux in alumina crucible.
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Table 1
Gemological characteristics of ruby crystal grown by the alumina
crucible

Characteristic Analysis

Color A transparent red

Refractive index e=1.760~1.762 0 =1.768
Birefringence 0.008

Optical character Uniaxial negative (U-)
Luster Glass luster

Specific gravity 417

Pleochroism Strong dichroism: red, purple

UV luminescence Long wave: none to weak red
Short wave: weak to medium red
Translucent yellow flux

Light red outermost zone

growth pattern similar to Douros, Ramaura

Internal features
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Fig. 3. Photographs of immersion in water (a) and methylene iodide (b), crossed polarizers, magnified 25 x.
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Fig. 4. UV-VIS spectrometer absorption spectra of samples; (a) natural ruby, (b) flux synthetic ruby (platinum crucible), (c) verneuil
synthetic ruby, (d) synthetic ruby in this study (alumina crucible).
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Fig. 5. Chromaticity diagram of samples; A natural ruby, O
flux synthetic ruby (platinum crucible), [] verneuil synthetic
ruby, P, A, synthetic ruby in this study (alumina crucible).
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Fig. 6. FTIR absorption spectra of 1500~4000 cm™ in the region (a~d), enlarged spectra of 2250~3250 cm’' in the region (e~g); (2)
natural ruby, (b) flux synthetic ruby (platinum crucible), (¢) verneuil synthetic ruby, (d) synthetic ruby in this study (alumina crucible),
(e) enlarged spectra of (a), (f) enlarged spectra of (b), (g) enlarged spectra of (c), (h) enlarged spectra of (d).
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Fig. 7. X-ray diffraction data of samples; (a) natural ruby, (b)
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