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Sapphire Enhancement with BeO Powder Source

Oh-Sung Song'* and Sang-Yeop Kim'
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Abstract We heat treated pure sapphire samples at 1800°C~100 hours in BeO-Al,Os; powder by varying BeO contents
of 5~50 wt% in order to quantify the BeO diffusion enhancement for corundum gem stones. We investigated the heat
treated samples with visual evaluation, color coordination analysis, and surface roughness measurement. We confirmed
that Be** ions did not lead to orange color but to dark gray. The lightness in CIE Lab index decreased while surface
roughness increased rapidly as BeO contents increased. We propose that BeO yellow color enhancement may be
feasible only for Fe’" rich blue sapphires and sub-3% BeO content be appropriate to shorten post re- cutting process.
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Thermo
couple

Insulator Graphite heating module
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Specimen Number mixture
1 crucible 5 wt%BeO + 95 wt%AlLO;powder + Calcium phosphate + Sodium phosphate
2 crucible 10 wt%BeO + 90 wt%Al,Ospowder + Calcium phosphate + Sodium phosphate
3 crucible 15 wt%BeO + 85 wt%ALOspowder + Calcium phosphate + Sodium phosphate
4 crucible 20 wt%BeO + 80 wt%Al,O;powder + Calcium phosphate + Sodium phosphate
5 crucible 50 wt%BeO + 50 wt%AlL,0spowder + Calcium phosphate + Sodium phosphate
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Sample ID L* a* b* d.‘g:r‘;’;ce
Standard 000 | 000 | 000 ]
1 Crucible (5%)| 9937 | 010 | 054 0
2Crucible (10%)| 9853 | 023 | 058 | 1438
3Cncible(15%) 9722 | 001 | 057 | 21s3
4Crucible (20%)| 97.01 | 009 | 001 | 239
5 Crucible (50%)| 8328 | -005 | 023 16
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