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Fabrication of Solid State Electrolyte Li;La3;Zr,0;, thick Film by Tape Casting
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Abstract A thick film of Li;La;Zr,0,, (LLZO) solid-state electrolyte is fabricated using the tape casting process and
is compared to a bulk specimen in terms of the density, microstructure, and ion conductivity. The final thickness of
LLZO film after sintering is 240 pm which is stacked up with four sheets of LLZO green films including polymeric
binders. The relative density of the LLZO film is 83%, which is almost the same as that of the bulk specimen. The ion
conductivity of a LLZO thick film is 2.81 x 10~* S/cm, which is also similar to that of the bulk specimen, 2.54 x 10~ S/
cm. However, the microstructure shows a large difference in the grain size between the thick film and the bulk speci-
men. Although the grain boundary area is different between the thick film and the bulk specimen, the fact that both the
ion conductivities are very similar means that no secondary phase exists at the grain boundary, which is thought to orig-

inate from nonstoichiometry or contamination.
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Fig. 1. Flow diagram of experimental procedure.
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Table 1. Composition of the suspension for tape casting (wt%)

LLZ solvent binder plasticizer
powder (PVB) (DOP)

dispersant

46 47.8 3.7 1.9 0.5
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Fig. 3. XRD pattern of as-received LLZO powder.
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Fig. 4. (a) Green sheet of LLZO on PET film and (b) stacked
plate of LLZO with 320 um in thickness.
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Fig. 5. (a) Optical and (b) fractured surface image of sintered
LLZO thick film.
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Fig. 6. Micrographs of sintered (a) thick film and (b) bulk
specimen.
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Fig. 7. Micrographs of polished surface of (a) thick film and
(b) bulk specimen. Note that the bright area corresponds to
LLZO material and the dark area to pore channel which is
filled with resin.

P
N
ofl
ful
&
Ho
4

-

O =2 N W s D N OO
T
o

o

O = N W AR D N DO O
T

T
o

o

N a
E o £ °
S 5[ o § N
g' - GO 9 o
= o - a
™ ';oo ] r g
01 2 3 4 5 6 7 8 910 01 2 3 4 5 6 7 8 8 10
Z' (kercm) Z' (kf2cm)

(a) (b)

Fig. 8. Nyquist plots of the sintered LLZO (a) thick film and
(b) bulk sample with Au electrodes at 25°C in air.
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