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FORMATION MECHANISM OF BARIUM TITANATE FINE POWDER
UNDER HYDROTHERMAL CONDITIONS

Shi Erwei Xia Changtai Zhong Weizhuo Hua Sukun Yin Zhiwen
(Shanghai Institute of Ceramics, Laboratory of Functional Inorganic

Materials, Chinese Academy of Sciences)

ABSTRACT Variation of DC electric current of the electro-hydrothermal system during synthesis of barium ti-
tanate powder and quantity of OH™ remaining in solution after reactions (parameter p) were measured. Electric
current increases with reaction temperature at initial stage, and reaches the maximum, then rapidly decreases dur-
ing reaction. The higher the reaction temperature, the longer the reaction time, and the smaller the quantity of
OH~ remaining in the solution after reactions. Based on the characteristics of the phase and morphology of the
synthesized powder, the formation mechanism of barium titanate powder under hydrothermal conditions is dis-
cussed. In the initial reaction period , precursors used gradually dissolve with the increase of reaction temperature,
which causes the quantity of ions in solutions to increase, so electric current increases. The growth units are
formed by combination of OH™ anions and titanium-oxygen groups which are dissolved with TiQ, particles used
as one of precursors in the solution. The barium titanate crystallites grow by precipitation, dehydration and crys-
tallization of growth units with Ba®* cations on the interface of the nucleus. Electric current reaches maximum
and rapidly decreases because the ions in system are consumed during formation of barium titanate crystallites

and there is no other source of ions in the system.
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