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Abstract — In this study, transparent yttria stabilized zirconia(YSZ)-gel and-geDwere prepared by the alkoxide-acetyl-
acetone chelation method of Zirconium-n-propoxide. Transparentgai@ould be prepared through 1 hour reaction and three
hours aging in the condition of G4Acac]/[Zr-n-p]=R<0.6. The gelation time was increased with increasing the molar ratio
R. The molar ratio R had an important effect upon the inner structures of gel and the crystallization process. YSZ-gel of the
four kinds of composition was prepared in the condition of [Acac]/[Zr-n-p] = 0.5. Crystallization behavior of these gels
depended upon the concentration gOY. All samples dried at 68 for 24 hr were amorphous by XRD analysis, and the first
crystalline phase obtained beyond 46Grom the dried samples was the cubic one. The 2.5YSZ and 4.5YSZ samples passed
through the cubic phase were transformed into the tetragonal phase was at arrdicued@,000C, respectively. For
6.5YSZ and 8.5YSZ, cubic structure was developed continuously without transformation of crystal structure . 3600
exothermic peak around 43D on DTA analysis associated with the crystallization to cubic phase and the formation of#&©CO
tice), HO, and CQ. The third exotherm (about 880) during the calcination was attributed to the liberation 0fCO
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Fig. 1. Flowchart for synthesis of YSZ-Gel.
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Fig. 2. X-ray diffraction patterns of various ZrO, samples calcined at
500°C(heating rate=3°C/min).
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Fig. 3. X-ray diffraction patterns of ZrO , calcined at various tempera-
ture(heating rate=3°C/min).
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Table 1. Composition of YSZ determined by ICP-AES

Yttrium added in Yttrium in the

Sample reactor(mol%) sample(mol%)
25YSZ 25 2.65
45YSZ 4.5 4.55
6.5YSZ 6.5 6.70
8.5YSZ 85 855
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Fig. 4. X-ray diffraction patterns of 2.5YSZ calcined at various temper-
ature(heating rate=3°C/min).
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Fig. 5. X-ray diffraction patterns of various samples calcined at indi-
cated temperature(heating rate=3C/min).
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Fig. 6. X-ray diffraction patterns of YSZ calcined at 450°C(heating
rate=3°C/min).
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Fig. 9. FT-IR spectra of 2.5YSZ calcined at various temperature.
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