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ABSTRACT

The nanocrystalline zirconia powder was synthesized from the zirconium hydroxide precipitate by hydrothermal process with the
reaction temperature range 100~250°C, reaction time 1~48 hours and additive concentration 1, 5 M NaOH solutions. The lower
hydrothermal treatment temperature, the finer spherical tetragonal zirconia was synthesized. The fraction of monoclinic phase
zirconia with rod shape increased with increasing the hydrothermal treatment temperature. As the concentration of the NaOH
solution increases, the synthesized particle in breadth and length increased; breadth and length ratio decreased. In the case of the
low concentration of NaOH solution, however, the particle length became relatively larger than its breadth resulting in the rod-
shaped particles with bigger aspect ratio.
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Table 1. Particle Size and Aspect Ratio as Functions of Reaction Conditions

Concentration NaOH Reaction Temperature

Reaction Time

Particle Size (nm)

™M) o) () Breadth Tength L/B ratio
5 100 24 amorphous
5 150 24 15 15 ~1
5 200 1 10 10 ~1
5 200 4 10 10 ~1
5 200 24 100~200 300 1~3
5 200 48 200~400 600 1.5~3
5 250 24 300 800~ 1000 26~33
1 150 24 20~30 20~30 ~1
1 200 1 15 15 ~1
1 200 4 15 15 ~1
] 200 4 70 100~150 15~2
1 200 24 80 200~ 500 25~6
1 200 48 100 400~600 4~6
1 250 24 80 200~ 500 25~6
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Fig. 1. TEM micrographs of ZrO, powders prepared by hydrothermal treatment in 5 M NaOH solution for 24 h at (a) 100°C, (b)

150°C, (c) 200°C and (d) 250°C.
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Fig. 2. XRD patterns of ZrO, powders prepared by hydro-
thermal treatment in 5 M NaOH solution for 24 h at (a)
100°C, (b) 150°C, (c) 200°C and (d) 250°C.
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Fig. 3. TEM micrographs of ZrO, powders prepared by hydro-
thermal treatment in 1 M NaOH solution for 24 h (a)
150°C, (b) 200°C and (c) 250°C.
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Fig. 4. XRD patterns of ZrO, powders prepared by hydro-
thermal treatment in 1 M NaOH solution for 24 h at (a)
150°C, (b) 200°C and (¢) 250°C.
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Fig. 5. TEM micrographs of ZrO, powders prepared by hydro-
thermal treatment in 5§ M NaOH solution at 200°C for
(a) 1h, (b)4hand(c)48h.
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Fig. 6. XRD patterns of ZrO, powders prepared by hydro-
thermal treatment in 5 M NaOH solution at 200°C for
(8 1h,(b)4hand(c)48 h.
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Fig. 7. TEM micrographs of ZrO, powders prepared by hydro-
thermal treatment in 1 M NaOH solution at 200°C for
(a) 1 h,(b)4hand(c)48 h.
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Fig. 8. XRD patterns of ZrO, powders prepared by hydro-
thermal treatment in 1 M NaOH solution at 200°C for
() 1 h,(b)4hand(c)48 h.
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