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Study on Low - Quality Sapphire Improving Technique by High - Temperature Diffusion Method

CHEN Zheng, LIU Xue - liang, GUO Shou - guo, et al.
(Stone Staff Room of Shanghai Jiangiao College, Shanghai 210319, China)

Abstract; High - temperature diffusion method had been used to design an improving technique
with a foundation of twice heat — treatment to change low — quality corundum into black sapphire.
With the optimum temperature, the reagent pretreatment and adding effective flux, low — quality co-
rundum had been changed into black sapphire. EDS spectra and UV - VIS spectra had been used
to test the samples. The analysis showed that the mechanism of color enhancement is adding Fe’*
* and Ti** to inhibit absorption by each other as to make sample totally black. And it
also showed that heating temperature and concentration gradient of coloring ions are main factors for
diffusion.
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Fig. 1 Low - quality corundum
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Tab. 1 Results and comparisions of first - time heat treatment
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Tab.2 Results of second —time heat treatment
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Fig.2 Appearance of sample B -3 after each step of treatment
a. Frst - time heat treatment, b. Second ~ time heat treatment, c. Coarse grinding, d. Finished products
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Fig.3 UV - VIS spectra of samples Y -1,L-1,H -1
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Tab. 3 Element contents of simples after first — time heat
treatment and finished products
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Fig.6 UV - VIS spectra of rough low - quality corundum
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