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Low Temperature Preparation of Nano-crystalline LiTaO; Powders by
Polymeric Precursor Method
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Abstract: Nanocrystalline LiTaO; powders were prepared by using the polymeric precursor method. The metal
cations were chelated in an aqueous solution with citric acid (CA) as chelating agent and ethylene glycol (EG) as
esterification agent. The complex between metal cations and citric acid was characterized by FTIR and Raman
spectroscopy. Homogeneous Ta-citric acid solution precursor was obtained with the molar ratio of CA: metal cations=
2.5:1 and CA:EG=1:2. The thermal decomposition of the precursors was studied by TG-DTA analysis. The phase
transformation of LiTaO; powders with calcination temperatures was studied by FTIR and XRD. The results show that
by heat-treatment at 600 °C for 2 h, perovskite structure LiTaO; powders with average grain size of 60~80 nm could

be achieved.
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Table 1 Effect of CA and EG content on stability of the Li-Ta precursor

Molar ratio of citric acid / metal ions

Molar ratio of CA / EG

State of precursor sol

1:1
1:1
1.5:1
1.5:1
2:1
2:1
2.5:1
2.5:1
3:1
3:1

1:1
1:2
1:1
1:2
1:1
1:2
1:1
1:2
1:1
1:2

White precipitation
White precipitation
White precipitation
White precipitation
White precipitation
Transparent sol
Transparent sol
Transparent sol
Transparent sol

Transparent sol
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Fig.1 FTIR spectra of pure citric acid (a), Li-citric acid
solution (b), Ta-citric acid solution (c), and Li-Ta-

citric acid solution (d)
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Fig.2 Raman spectra of pure citric acid (a), Li-citric acid

solution (b), Ta-citric acid solution (c), and Li-Ta-

citric acid solution (d)
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Fig.4 XRD patterns of the LiTaO;powders calcined at
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Fig.5 FTIR spectra of Li-Ta precursors calcined at
200~400 °C for 2 h
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Fig.6  FTIR spectra of the powders calcined at 500~
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Fig.7  SEM micrograph of LiTaO; powder calcined at 600 “C
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