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Fig.1 IR spectra of raw materials
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Fig.2 IR spectra of ethanediol
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Fig. 4 IR spectra of dried gel (a) and

PZT ultrafine powder (b)
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Reaction mechanism of synthesizing

PZT nano- crystalline powder by sol- gel process

WU Xiang-wei, DUAN Xue chen, CHEN Zhenhua
( School of Materials Science and Engineering, Central South U niversity,

Changsha 410083, China)

Abstract: PZT nano-crystalline pow ders were prepared by sotgel process. Zirconium oxynitrate, tetrabutyl titanate and lead acetate

were used as raw materials and ethylene glycol as solvent. It is found that the solubility of zirconium oxynitrate in ethylene glycol is

greatly improved due to the polycondensation of the precursors. The IR analysis of raw materials, the sol under different tempare-

tures, the dried gel and the PZT pow der were used to study the reaction mechanism and to identify the possible polymer structures de-

veloped during synthesis of the solutions. The results show that polycondensation process, which proceeds simultaneously with the

synthesis reaction, leads to the formation of bonds between the diol and the metal ions, zirconium, lead or titanium, and the inorganic

polymer network are obtained by the process. The anions of NO3 and CH3COO™ are changed into esters respectively, the former are

packed in the gel network, and the latter chelate with metal elements in polymers.

Key words: PZT; sobgel process; IR; reaction mechanism
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