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Preparation of Sn-doped Li;La;Zr,0;, Garnet Solid Electrolyte
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Baoding 071000, Hebei, China)

Abstract: The liquid electrolytes in lithium ion batteries have serious problems, such as high flammability and possible explosion.
Solid electrolytes are potential replacements for the liquid electrolytes, due to their high safety and stability. Among various
inorganic solid lithium ion electrolytes, Li;La;Zr,0,, (LLZO) based electrolyte possesses bulk conductivity and grain boundary
conductivity comparable with those of the liquid electrolytes, thus having great prospects in terms of improving conductivity and
stability. In order to further improve its conductivity, LLZO was doped with SnO, through the conventional ceramic processing.
The LLZO samples were characterized by using XRD and AC impedance, while the ion activation energy was derived. The ionic
conductivity of pure Li;La;Zr,0, is 2.58x107® S/ecm. The doping with Sn*" stabilized the cubic phase of LLZO. The sample
(LisLa3Zr; ;Sny301,) with 0.3 Sn*" had an ionic conductivity of 2.52x107 S/cm, which is higher than that of pure LLZO by about
one order of magnitude.
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Fig. 1 Total conductivity of the Li;La;Zr,  Sn,O,
system (0<x<0.6) at room temperature
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Tab. 1 Densities of the Li;LasZr,,SnyO, ceramics (0<x<0.6)

The value of X in

Li;LasZr,,8n,015 (g/em’)
0 2.92
0.10 2.70
0.20 2.83
0.25 2.76
0.30 3.10
0.35 2.83
0.40 2.86
0.50 2.96
0.60 2.90
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Fig. 2 Cross-sectional SEM images of the Li;LasZr, ,SnO;, ceramics: (a) LLZO, (b) LLZO+0.1Sn,
(¢) LLZO+0.3Sn and (d) LLZO+0.6Sn
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3 Li7La3Zr1A7Sn0A3012 XRD
Fig. 3 XRD patterns of the Li;La3Zr, ;Sn,;0,, ceramics

4 Li;LasZr 7Sng 301,
(a) (b)

Fig. 4 Relationship between conductivity and temperature
of the Li;La;Zr| ;Sn, 30, ceramics: (a) bode plots and
(b) arrhenius plots
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