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Abstract

Lithium ion batteries (LIBs) with drastically enhanced
power densities enable shortening of charging time of
electric vehicles and better fuel saving for hybrid vehi-
cles. A breakthrough involving dielectric polarization to
assist ultrahigh rate capability of the LIBs is proposed.

It is related with the use in the batteries of dielectric
nanoparticles having adequate dielectric constant as

an artificial solid electrolyte interfaces, SEls. The dielec-
tric interfaces are synthesized via liquid phase reaction;
simple sol-gel and metal organic decomposition (MOD)
routes. In fact, high rate capability is drastically improved
by incorporating barium titanate (BaTiO,) based ferro-
electrics [1-3]. In particular at low temperatures, the
correlation between the permittivity of the dielectric
SEls and the high-rate capabilities of the cells is striking
[4]. A series of experimental results, e.g., electrochemical
impedance spectroscopy (ECIS) [5], X-ray absorption fine
structure (XAFS) [6], electric current density calculation
and so on, imply the drastic enhancement of the high
rate capability is attributed to polarization driven fast
charge transfer at dielectrics-active materials-electrolyte
triple phase junction.

[1] Appl. Phys. Lett., 105, 143904 (2014). [2] ECS Electro-
chem. Lett., 4, A137 (2015). [3] Solid State lonics., 314, 57
(2018). [4] Adv. Electr. Mater., 4, 1700413 (2018). [5] Jpn.
J. Appl. Phys., 54, TONBO2 (2015). [6] J. Ceram. Soc. Jpn.,
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PbTiO,-like tetragonal ferroelectric material
designed using Bi(Zn, Ti, )O,
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Abstract

For design of large piezoelectric property using
morphotropic phase boundary (MPB), tetragonal
ferroelectric materials are very important due to
extrinsic piezoresponse such as domain switching. It is
well known that Pb(Zr,Ti)O3, Pb(Mg1/3Nb 03-PbTiO3 and

2/3)

Pb(Zn,/,Nb, .)O,-PbTiO, systems having large

piezoelectricity are used this concept, and included

tetragonal PbTiO, as an end member. To design novel rd

piezoelectric materials, the discovery of alternative to DATE:  Wednesday 25th September
PbTiO, are key point. In the past, the investigation of TIME: 12:00-12:30

tetragonal lead-free ferroelectric materials was limited .

only BaTiO, and (Bi,K)TiO, family. In 2006, Bi-based VENUE: G59 School of Physics
tetragonal ferroelectric materials of BiC_O, and Bi(Zn./ OLD MAIN BUILDING K15
,Ti, ,)O, were synthesized by high pressure technique. UNSW

[1,2] In this study, we focused on these tetragonal Sl e edeeiee s AT
materials and prepared solid solution epitaxial thin films 29

of rhnrombohedral BiFeO, and tetragonal Bi(Zn_ Ti. )O
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by metalorganic chemical vapor deposition(MOCVD).[3]
Crystal structure, electrical and piezoelectric properties
of films were investigated systematically.
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