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Preparation and characterization of lithium fast ion conductor
Li; 3Aly3Ti;7(PO4); ultrafine powders by sol-gel method

SU Ming-ru, WANG Zhi-xing, LI Xin-hai, GUO Hua-jun, PENG Wen-jie

(School of Metallurgical Science and Engineering, Central South University, Changsha 410083, China)

Abstract: Li;3Aly;Ti; (PO,); powders were prepared by sol-gel method using Ti(OC4Hg),, Li(CH;COO)-2H,0,
AI(NO;3)9 H,O and NH4H,PO, as starting materials. The influence of synthesis temperature on the structure of
Li; 3Aly3Ti; 7(POy4); powders was studied. The structure and the characterization of the powders were characterized by
X-ray diffractometry (XRD), scanning electron microscopy (SEM)and electrochemical impedance spectroscopy (EIS).
The results show that pure Li; 3Al3Ti; 7(PO,4); powders with good crystallinity and particle size below 1 pm are obtained
by sol-gel method, and the heating temperature decreases. The lithium ion conductivity is 1.32X 10 S/cm at room

temperature, while it reaches its maximum 8.94X 102 S/cm at 673 K, and its activation energy is 31.55 kJ/mol at the

temperature range of 473—673 K
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Fig. 1 DTA-TG curves of LATP precursor powders
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Table 1 Ionic conductivity and activation energy of LATP specimen at various temperatures
o/(Sem ")
E,/(kJ'mol ™)V
298 K 323 K 353K 373 K 473 K 573 K 673 K
132X107°  226X107°  425X10°  529X10°  9.97X107°  329X107%  894X107 31.55
1) Activity energy
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Fig. 6 SEM image of LATP sintered pellet
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