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The single crystal growth of various colored cubic zirconia for jewelry
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Abstract The various colored cubic zirconia single crystals for jewelry were grown by skull melting method of excellent
productivity. The cubic zirconia is similar to the character of diamond, which has high refractive index, large dispersion
and high hardness. It is possible that the development of new colored cubic zirconia by doping 3d-transition elements or
4f-rare earth elements. The colored cubic zirconia is representative of synthetic gemstone which was grown up by mixing
one or. over two materials among Pr,O,,, TiO,, MnO, and Er,0O, as coloring ageni. Subsequent heat treatment improves the
quality of color and uniformity. This study is aimed the color reappearance of cubic zirconia such as natural peridot,
smoky-quartz and red-tourmaline.
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Fig. 1. Photograph of skull melting apparatus. o1, MnO,;& 0.3 mol%, Er,0s& 0.5mol% 7k (g)
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Fig. 2. The color difference of round brilliant cut at cubic zirconia doping with Pr,0,, (a), (b) and (c), doping with Pr,O,, Ti0,,
MnO, (d) and (e), doping with MnO, and Er,O; (f) and (g) before heat treatment.

Fig. 3. The color difference of round brilliant cut at cubic zirconia doping with Pr,0,, (a), (b) and (c), doping with PrO,,, TiO,,
MnO, (d) and (e), doping with MnO, and Er,0; (f) and (g) after heat treatment.
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Fig. 4. The transmittance spectra of colored cubic zirconia doping with 0.2 mol% PryO,, before heat treatment (a) and after heat
treatment at 1000°C for 10 hrs under N, atmosphere.
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Fig. 5. The transmittance spectra of colored cubic zirconia doping with 0.1 mol% PrO;;, 0.2 mol% MnO,, 0.1 mol% TiO,, before
heat treatment (d) and after heat treatment at 1000°C for 10 hrs under N, atmosphere.
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Fig. 6. The transmittance spectra of colored cubic zirconia doping with 0.2 mol% Pr,O;;, 0.2 mol% MnO,, 0.2 mol% TiO,, before
heat treatment (d) and after heat treatment at 1000°C for 10 hrs under N, atmosphere.

tourmaline.after - RawData - C:\Program Files:Shimadzu'UVProbe\Data'071210ourmaline-before.spc
100.000 T T T T

80.000 - as grown -

60.000

T%

40.000

20.000

0.000 i 1 i 1
380.00 500.00 600.00 700.00 800.00
nm.
tourmaline.after - RawData - C:\Program Files\Shimadzuw'UVProbe\Data'0705 1 1\tourmaline1.after.spc
100.000 T T T e

80.000 - 02, 1000, 10hrs

60.000
E

40.000

20.000

0.000 L 1 ] i
380.00 500.00 600.00 700.00 800.00
nm.

Fig. 7. The transmittance spectra of colored cubic zirconia doping with 0.3 mol% MnQ,, 0.3 mol% Er,0O, before heat treatment (d)
and after heat treatment at 1000°C for 10hrs under O, atmosphere.



276 Kyung-Ju Nam

G-143.Bbefore - RawData - C:\Pregram Files'Shimadzu'UVProbe\Data'070511,G-143-Bbefore.spc

100.000 — ,

80.000

60.000

T%

40.000

20.000

0.000 1 L

as grown

1 f

380.00 500.00

700.00 800.00

nm

G-143-afier - RawData - C:\Program Files\Shimadzu\UVProbe\Data\070511.G143.after-1.spc

100,000 — :

80.000

60.000

%

40.000

20.000

0.000 L L

T

02, 1000, 10hrs

380.00 500.00

600.00 800.00

am,

700.00

Fig. 8. The transmittance spectra of colored cubic zirconia doping with 0.3 mol% MnO,, 0.5 mol% Er,0, before heat treatment (d)
and after heat treatment at 1000°C for 10 hrs under O, atmosphere.
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