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Abstract

We enhanced the color of blue sapphires and rubies successfully by using a oxygen-propane torch flame
annealing, which had not been employed so far. We confirmed that about 1 mm-thick de-coloring of the
corundum samples were available with 60 minutes flame annealing through eye evaluation, color coordination
characterization, and methylene iodide immersion observation. We also suggest that the color centers such
as [Feql, [Cra] may transform into transparent [Fey], [Cralsites with [Vg] generation at the elevated
temperature in oxygen-rich atmosphere by diffusion mechanism. Our results implied that the longer diffusion
time and the higher oxygen partial pressure might lead to the better de-coloring enhancement in corundum

gem stones.
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Fig. 1. Optical images of blue sapphires with back light
illumination after oxygen torch annealing for
(a) 0, (b) 30, (c) 60 minutes.

Fig. 2. Optical images of rubies with back light illustra-
tion after oxygen torch annealing for (a) 0, (b)
30 minutes.

Table 1. Lab index and color difference
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Fig. 3. Reflection with visible light wavelength by varying
of fast, medium, and very slow scan speed.

Sample speed L a b Color difference

fast 88.89 -0.10 -2.19 0.112
before Lot treat medium 88.90 011 223 0.085

Blue very slow 88.84 -0.12 -2.29 0
Sapphire | D aed | VoY slow 87.98 0.58 382 1.89
€0 min T reated | V1Y Slow 89.32 0.16 336 117

before ﬁé af treat very slow 86.22 6.96 —0.90 0

Rubies B

30 min heat treated very slow 89.71 3.36 -0.24 5.057
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Fig. 4. Reflection with visible light wave length in (a)

sapphires, (b) rubies (A : before annealing, B
30 minutes annealing, C : 60 minutes annealing).
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Fig. 5. Optical microscope images (x10) of synthetic
blue sapphires in Ml liquid. A, B, C (are
sapphires) indicate the oxygen torch annealing
for 0, 30, 60 minutes respectively.
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Fig. 6. Optical microscope images (x40) of rubies D and
E are samples of oxygen torch annealed for 0
and 30 minutes, respectively.
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