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Flux Growth of Ruby Crystals from Waste Aluminum Foils
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Ruby (a-Al,O3) crystals have been grown by the evaporation method of MoOs-based fluxes with waste aluminum foils as a raw
material. The crystal growth was conducted by heating a mixture (14.2-14.4 g in mass) of aluminum powder produced by grinding
waste foils and flux at 1100 °C, followed by holding at this temperature for 5-30 h. The ruby crystals of sizes up to 1.7 mm were
grown. The forms of the grown crystals were hexagonal bipyramidal and hexagonal barrel-like. The obtained crystals were
transparent and exhibited the typical red color. Photoluminescence at around 695 nm of ruby crystals was observed.
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Fig.1 A waste aluminum foil.
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Table 1 Typical conditions and flux evaporation for the growth of
ruby crystals.

Composition of mixture Holding Flux
Run Al Cr,04 MoO; Li,CO; Na,CO, time evaporation
/g /g /g /g /g /h (mass%)
1 0.290 0.003 13.906 5 99.3
2 0.292 0.003 13.752 0.144 15 90.6
3 0.298 0.003 13.753 0.294 15 80.5
4 0.303 0.003 13.674 0.448 10 64.3
5 0.303 0.003 13.674 0.448 15 745
6 0.303 0.003 13.674 0.448 30 83.5
7 0.293 0.003 13.773 0.207 15 91.7
8 0.296 0.003 13.637 0418 15 81.5
9 0.299 0.003 13.499 0.634 10 62.7
10 0.299 0.003 13.499 0.634 15 67.8
11 0.299 0.003 13.499 0.634 30 79.0
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Fig.2 Ruby crystals grown from MoOg3-Li,O flux at Run 5.
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Fig.3 Photoluminescence spectrum of ruby crystals.
(excitation wavelength: 450 nm).
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