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Fabrication and characterization of
Li; 3Aly3Ti; 7(PO4); based Li-ion conductive materials
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Abstract: The Li;3Aly3Ti;; (PO4);(LATP) lithium-ion conductive materials were prepared by a wet chemical method
which is polymerized by polyvinyl alcohol. The LATP-xLP (x=0, 0.01, 0.03, 0.05, mole fraction) ceramics were prepared
by using LisP,0O,(LP) as sintering additive. The phases and microstructures of the prepared materials were investigated by
X-ray diffraction and scanning electron microscope. Ionic conductivities were measured by AC impedance measurement.
The conduction mechanism of the materials was studied by analyzing the crystal structure and AC impedance
characteristics of the materials. The results show that the LATP powder and LATP-xLP (x=0, 0.01, 0.03, 0.05) ceramics
have the rhombohedral crystalline structure with the space group of R;-c, which has 3-dimensional ionic conducting path.
The LP sintering additive can decrease the sintering temperature of LATP by 150 ‘C and improve the ionic conductivity.
The analysis of the DC and AC conductivities of the LATP-0.03LP ceramics reveals that the ionic conductivity is 99.5%
of the total conductivity.
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Fig. 1 DSC—TG curves of Li; 3Al,3Ti; 7(PO,); precursor
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Fig. 2 XRD patterns of Li; 3Aly3Ti; 7(PO,); based materials:
(a) As-calcined powders; (b) As-sintered LATP-xLP (x=0, 0.03,

0.05) ceramics
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Fig. 3 SEM image of as-sintered LATP-0.03LP
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ceramics measured at room temperature
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Fig. 5 Temperature dependence of electric conductivity of
LATP-xLP (x=0, 0.01, 0.03, 0.05) ceramics
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