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Single crystal growth and characterization of changeable colored cubic
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Abstract Cubic Zirconia single crystals having changeable color with light source were grown by skull melting method.
Strong absorption of yellow color region light by Co and Nd and the absorption in violet color region by Fe led the color
change from blue-green to red-purple with the light source from fluorescent to incandescent lamp. Color of crystals varied
not only by the dopants but yttria contents and the conditions for heat treatment.
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Table 1
Growth conditions for colored cubic zirconia obtained by skull
melting method

Description Condition
Frequency 4.2 MHz
Penetration depth about 0.8 cm
Number of coil turn 2

Diameter of coil $18 cm

High of coil 6cm
Atmosphere Air

Growth speed 3~4 mm/hr
Cooling rate Power cooling
Seed orientation None seed

Crucible size Inside $12 cm, H14 cm

Fig. 1. Photograph of cold crucible & work coil. (a) cold
crucible, (b) work coil, (c) plaster bandage.
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(b) incandescent light (10mm in diameter)

Fig. 2. Photographs of faceted alexandrite effect cubic zirconia
obtained by adding Y,0; 10 mol%. #1: heat treated at 1100°C
for 3 hrs in N, gas, #2: 1200°C, #3: 1300°C.

(b) incandescent light (10mm in diameter)

Fig. 3. Photographs of faceted alexandrite effect cubic zirconia
obtained by adding Y,O; 17 mol%. #1: heat treated at 1100°C
for 3 hrs in N, gas, #2: 1200°C, #3: 1300°C.
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(a) fluorescent light (8.5, 10, 8.8mm in diameter)

(b) incandescent light (8.5, 10, 8.8mm in diameter)

Fig. 4. Photographs of faceted alexandrite effect cubic zirconia
obtained by adding Y,0; 25 mol%. #1: heat treated at 1100°C
for 3 hrs in N, gas, #2: 1200°C, #3: 1300°C.
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Fig. 5. Transmittance spectra of alexandrite-like cubic zirconia
by heat treatment at 1100°C for 3 hrs in N, gas.
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Fig. 6. Transmittance spectra of alexandrite-like cubic zirconia
by heat treatment at 1200°C for 3 hrs in N, gas.
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Fig. 7. Transmittance spectra of alexandrite-like cubic zirconia
by heat treatment at 1300°C for 3 hrs in N, gas.
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