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Table 1 Time for precipitation to occur in alcohol-aqueous salt solution

at different temperatures

Temperature/°C 50 70 75 80
Time/min - 30 10 2
35J 1.14
g 094
3 304
= 0.8
o T
2 & 074
1% 2F
é 0 0.6
2 0.5
20 J—r— e ————— 04 .
©0 10 60 80 0 L 2 3 4 5

B 1 ZBE- KIS R R R A L i £
Fig. 1 Relation of dielectric constant with tem-
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Fig. 3 Reaction ratio of ZrOCl; versus time
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Table 2 Diameter and specific surface area of the powders gotten

from different heating times

Heating time/h

Diameter of the particle/nm

Specific surface area/m?.g~!

1 10~15
5 10~15

46
65
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Table 3 Grain size of the precipitate gotten by laser-scattering method

after different reaction times

Time/h 1 3 5

Effective diameter/nm 585.9 375.2 316.1

Polydispersity 0.289 0.248 0.191
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Investigation of the Process of Synthesizing ZrO, Nanoparticles
by Heating of Alcohol-Aqueous Salt Solutions

LI Wei, GAO Lian, GUO Jing-Kun

(State Key Lab of High Performance Ceramics & Superfine Microstructure, Shanghai Institute of
Ceramics, Chinese Academy of Sciences, Shanghai 200050, China)

Abstract: The reaction mechanism and parameters that influenced the process of heating of
ZrOCl,; and Y(NOj); solution with an alcohol-water mixture as a solvent to synthesize ZrO5(3Y)
nanoparticles, the influence of the reaction temperature and time on the synthesizing process
and final powder characteristics were investigated. It revealed that the reaction process could be
divided into several steps according to the occurring of different kinds of precipitates. As a result,
Y(OH); distributed uniformly in the gel of Zr(OH)4 and then, when the calcination temperature
rose, the monoclinic phase in the powder decreased. Only when the reaction temperature was high
enough that the dielectric constant decreased to <25, the precipitation could happen. To avoid

agglomeration, reaction time should be long enough to ensure the solution react complete.
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