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Preparation of high purity tetragonal barium titanate by
microchannel synthesis method
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Abstract: The industrial technologies of tetragonal barium titanate mainly include solid-state method
and hydrothermal synthesis method, but there are problems such as large particles, uneven particle size
distribution, and low tetragonal phase content. Tetragonal barium titanate was successfully prepared by
microchannel synthesis method using barium chloride, titanium chloride, and oxalic acid as raw materi-
als, as well as compared with traditional co-precipitation method. The results of XRD, SEM and TEM
indicate that the product is a high-purity, small particle size, and uniformly distributed tetragonal bari-
um titanate, with an average particle size of 110 nm and a particle size distribution range of £ 16 nm.
This method with simple synthesis process is easy to achieve mass production and lays the industrial
production of high-purity and small-sized tetragonal barium titanate.
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Fig. 1 Schematic diagram of microchannel synthesis pro-
cess (a) and microchannel reactor (b)
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Fig. 2 XRD patterns of BaTiO; by different methods or conditions
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Fig.3 SEM images of BaTiO; with traditional coprecipitation methods by down-flow(a, b, ¢) and co-current flow (d, e, f)
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Table 2 The statistical results of particle size of BaTiO, nm
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Fig. 4 SEM images of BaTiO; by microchannel synthesis method with normal amount of oxalic acid (a, b, c)and with a sig-

nificant excess of oxalic acid (d, e, )
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Fig. 5 The BaTiO; by microchannel synthesis method with a significant excess of oxalic acid and its element distribution
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