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Abstract In this research, cubic zirconia is synthesized with a refined CaO from shells as a stabilizer through Skull
melting method. The proper process time and concentration are defined by Hydration reaction to produce the refined CaO
after two different trestments using 0.1 mol% of HCI respectively with Cockle shell. The highest purity of CaO is reached
when the shell is immersed in 1 mol% HCI. In Hydration reaction step, the pure Ca(OH), is produced at 45°C for 24 hours.
The highest purity of CaO is measured when the Ca(OH), is treated by heat at 1200°C for 5 hours. The single crystals are
grown through Skull melting method by adding the different contents of the refined CaO from 10 mol% to 30 mol% into
ZrO,. The frequency of High-frequency oscillator used for Skull melting method is 3.4 MHz. The descending speed of the
single crystal is 3 mm/hour. The grown length of the single crystal is 4cm. As a result of this study, 15 mol% of CaO has
the best crystalinity.
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Fig. 1. Photographs of the refinement treated Cockle shell by
HCl: (8 non-treatment, (b) 0.1 mol% (c) 0.5mol% and (d)
1 mol%. Reaction time was fixed for 12 hrs.
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Fig. 2. XRD patterns for hydration reaction of CaO extracted
from Cookle-shell. The temperature of hydration reaction was

fixed 45°C.
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Table1

Results of ICP analysis for CaO. The CaO sample used for ICP
analysis was prepared by the heat treatment at 1200°C for 5 hrsin
air using Ca(OH), obtained by hydration reaction

Concentration ~ Purity (%)
(mol%o) Before  After
Non-treatment - 78~79  82~-83
Pretreatment HCI 1 91~92 95~96
05 88~89 92~93
0.1 87~88 89~90

[Ca0 - HO](s) — Ca(OH),(s) = Ca(OH),(s)  (3-3)
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Fig. 3. Ingots of CaO-gahilized cubic zirconia Single crystal

grown by skull melting process. (8) ZrO,+ CaO (10 mol%), (b)

ZrO,+ Ca0 (15mal%), (c) ZrO,+ CaO (20 mol%), (d) ZrO,+
Ca0 (25 mol%) and (e) ZrO,+ Ca0 (30 mol%).

Fig. 4. Cubic zirconia single crysta grows using CaO prepared
from Cokle shell.
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Fig. 5. XRD patterns of CaO-stabilized cubic zirconia single
crystas. CaO amount used as stabilizer were as follows: (a) 10
mol%, (b) 15 mol%, (c) 20 mol%, (d) 25 mol% and (€) 30 mol%.
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Fig. 6. Effect of CaO amount on the interlayer spacing
(d(111)) of cubic zirconia single crystals.
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Fig. 7. Effect of CaO amount on the lattice constant (d(111))
of cubic zirconia single crygals.
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