J. Electr. Electron. Mater. Early Stage Report : Undergraduate Research

Vol. 39, No. 2, pp.210-216 March 2026
doi: https://doi.org/10.4313/JEEM.2026.39.2.11
ISSN 1226-7945(Print), 2288-3258(Online)

Ta,0; =& 0fl = LATP A MG & 2| O| M =2}
O|2MEE2o| AL

ZI A
O o

2

SIRXl ZHMS| HiAO JpAD AlSlS
Ferfsti At e et
The Microstructure and Ionic Conductivity of LATP Solid Electrolytes Doped with Ta>Os

Seong-Hyeon Kim, Yun Chan Hwang, Sung Hyun Kang, So Yeon Park, Sang-Mo Koo, and Weon Ho Shin

Department of Electronic Materials Engineering, Kwangwoon University, Seoul 01890, Korea
(Received September 1, 2025; Revised September 14, 2025; Accepted September 18, 2025)

Abstract: The safety and stability concerns of liquid electrolytes in conventional lithium-ion batteries have accelerated the
development of solid-state alternatives. NASICON type ceramics LiisAlosTiis(POs)s (LATP) offer promising properties,
including high bulk ionic conductivity and good compatibility with lithium anodes. However, their practical application is
hindered by grain boundary resistance and relatively low total ionic conductivity. This study investigates the effect of TaxOs
doping on LATP to overcome these limitations. Doping with 5 wt% Ta20s improved the ionic conductivity to 2.95 x 10 S/cm
by enhancing lattice structure, reducing grain boundary resistance, and suppressing the formation of secondary phase.
Additionally, Ta2Os positively influenced the sintering behavior, resulting in a denser, and more uniform microstructure. These
enhancements suggest that TaxOs-doped LATP is a strong candidate for next-generation all-solid-state lithium-ion batteries.
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Fig. 1. XRD patterns in (a) calcinated sample for x wt% Ta>Os-
LATP(x=0, 1, 2, 4, 5, 8) and (b) sintered sample for x wt% Ta:0s-
LATP(x=0, 1,2, 4,5, 8).
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Fig. 4. EIS profiles of LATP and x wt% Ta>Os-LATP (x=0, 1, 2,4, 5, 8).

Table 1. Total ionic conductivities and relative density of x wt%
Ta0s-LATP (x=0, 1, 2, 4, 5, 8) samples.

Relative density  lonic conductivity

LATP 91.4% 2.63 x 10°S/em

LATP + Ta:0s 1 wt% 88.3% 6.13 x 10 S/cm

LATP + Ta20s2 wt% 93.7% 1.20 x 10 S/cm

LATP + Ta20s5 4 wt% 93.2% 2.66 x 10" S/cm

LATP + Ta:0s5 wt% 93.9% 2.95 % 10*S/cm

LATP + Ta20s 8 wt% 95.5% 1.21 x 10* S/cm
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