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Abstract - Yttria-stabilized zirconia(YSZ) nanopowders were prepared by sol-gel method using zirconium-n-butoxide(ZNB) and
yttrium nitrate as precursors. In addition, the effect of water content added during the hydrolysis reaction of ZNB was inves-
tigated on the phase composition and pore structure of the product powders. The phase composition of YSZ nanopowders with
calcination temperatures showed the same trend, irrespectiv®airfounts added during the hydrolysis reaction of ZNB. All
powders dried at 108C were amorphous and transformed to cubic phase &C4Qhich converted to tetragonal phase at
1,000°C. Monoclinic phase also appeared at 1@0The powders showed the mixture of tetragonal and monoclinic phases
from 1,000°C to 1,400°C. The pore size distributions of the dried powders prepared with small amounts of water(less than or
equal to HO/ZNB=20) showed mesopores, while those prepared with large amounts of water(greater than or g@al to H
ZNB=50) exhibited micropores.
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XRD patterns of YSZ powders calcined at various temperatures. The powders were made with different amounts gttHa) R5; (b) R20; (c) R100

and (d) R500. The peaks marked as C, T and M represent the cubic, tetragonal and monoclinic phases, respectively.

Table 1. Specific surface areas of YSZ powders prepared with different

amounts of HO and dried at 100C

Sample Specific Surface areasigh
RS 235
R20 293
R100 221
R500 202
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Fig. 3. N, adsorption-desorption isotherms of YSZ powders prepared
with different amounts of H,O and dried at 100°C.
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Fig. 4. Pore size distributions of YSZ powders prepared with differen
amounts of H,O and dried at 100°C.
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Fig. 5. SEM images of YSZ powders dried at 108C(A: R5, B: R20, C: R100, D: R500).
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Fig. 6. SEM images of YSZ powders calcined at 80C(A: R5, B: R20, C: R100, D: R500).

7 Al

B A7E= sh=rasAw 557] 2 (@AW S R01-2000-000-00097-0)
EECES ECESEN

Al

1. Nguyen, Q. M.J. Am. Ceram. Soc76, 563(1993).

2. Gupta, T.K., Lange, F. F. and Bechtold, J. H..Mater. Sci.,13,
1464(1978).

3. Drummond, J. L.J. Am. Ceram. Soc7,2, 675(1989).

4. Yamakawa, T, Ishizawa, N., Uematsu, K. and Mizutani JNCry.
Growth, 75, 623(1986).

5. Mazdiyasni, K. S., Lynch, C. T. and Smith, JJSAm. Ceram. Soc.,
50, 534(1967).

6. Ishizawa, H., Sakurai, O., Mizutani, N. and Kato, Mm. Ceram.
Soc. Bull.,65 1399(1986).

7.Song, K. C. and Pratsinis, S. H.:Am. Ceram. So84, 92(2001).

8. Song, K. C. and Pratsinis, S. B.:Colloid Interface. Sci231, 289
(2000).

9. Song, K. C. and Pratsinis, S. H.:Mater. Res.15, 2322(2000).

10. Brinker, J. C. and Scherer, G. W.: “Sol-Gel Science: The Physics and
Chemistry of Sol-Gel Processingcademic Press(1990).

11. Vladimir, B., Irera, B. and Lilian, HJ. Am. Ceram. So80, 982(1997).

12. Davis, B. H.J. Am. Ceram. So7, 168(1984).

13. Clearfield, A..J. Mater. Res 5, 161(1990).

14. Tau, L. M., Srinivasan, R., DeAngelis, R. J., Prinder, T. and Davis, B. H.:
J. Mater. Res.3, 561(1988).

15. Guinebretiere, R., Dauger, A., Lecomte, A. and Vestegheml. H.:
Non-Crystalline Solids]47, 542(1992).

16. Gregg, S.J. and Sing, K.S.W.: “Adsorption, Surface Area and
Porosity;’ Academic Press(1982).

17. Yasue, T., Tsuchida, Y. and Arai, &ypsum and Lime 89 83(1984).

HWAHAK KONGHAK Vol. 40, No. 6, December, 2002



	Sol-Gel법에 의해 제조된 Zirconia 나노분말의 결정상과 기공특성
	정철원·박시현·송기창†·이해형*·오상천**·동진근**·차영엽***·변태강****
	건양대학교 화학공학과, ****식품공학과 *단국대학교 치과대학 **원광대학교 치과대학, 

	Phase Composition and Pore Structure of Sol-Gel Derived Zirconia Nanopowders
	Chul-Won Cheong, Si-Hyun Park, Ki-Chang Song†, Hae-Hyoung Lee*, Sang-Chun Oh** Jin-Keun Dong**, Y...
	Department of Chemical Engineering, Konyang University, ****Depatment of Food Technology, Nonsan ...

	요  약
	1. 서  론
	2. 실  험
	3. 결과 및 고찰
	4. 결  론
	감  사
	참고문헌



