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SYLI 2.1 Mon 15:45 IFW A
Interfacial double layers in all-solid-state Li-ion batteries:
theoretical insights — ∙Johannes Voss1, Saskia Stegmaier2,
Karsten Reuter3, and Alan Luntz1,2 — 1SLAC National Accel-
erator Laboratory, Menlo Park, CA, USA — 2Stanford University,
Stanford, CA, USA — 3Technische Universität München, Germany
Neglecting potential electrochemical and mechanical stability issues of
the interface between battery electrode and solid Li-ion conducting
electrolyte, we present a theoretical study of charge double layers at
ideal solid-solid interfaces. Based on DFT calculations for Li3OCl, we
discuss ionic charge carrier stabilities and interactions in the bulk and
at interfaces to electrodes. We furthermore employ continuum mod-
els parametrized with DFT energies to understand charging at both
the anode and cathode interfaces, respectively, and discuss how spacer
materials could mitigate related potential interfacial issues.

SYLI 2.2 Mon 16:00 IFW A
Separation of Intra Grain and Grain Boundary Processes
in Solid Electrolytes by High-Resolution Impedance Spec-
troscopy — ∙Andreas Mertens, Shicheng Yu, Deniz Guenduez,
Hermann Tempel, Roland Schierholz, Hans Kungl, Rüdiger-
A. Eichel, and Josef Granwehr — Forschungszentrum Jülich, In-
stitute of Energy and Climate Research, IEK-9, D-52425 Jülich, Ger-
many
Solid electrolytes are intensively researched for the next generation
lithium-ion batteries. Yet their ion transport mechanisms must be
better understood to improve their still too low ionic conductivity.
Especially distinguishing between contributions from intra grain and
grain boundary processes proved to be particularly challenging. This
is mainly due to similar time constants of both processes at room tem-
perature, leading to a strong overlap of their impedance contributions.

In this work we use a distribution of relaxation times analysis (DRT)
in two dimensions (2D-DRT) to increase the resolution of impedance
data measured at Li1.3Al0.3Ti1.7(PO4)3 (LATP) solid electrolyte
samples sintered between 950∘C and 1100∘C. The second dimension
of the 2D-DRT is given by data measured at varying temperatures be-
tween 10∘C and 50∘C. With the 2D-DRT it is possible to quantify the
resistances and thus the activation energies of the intra grain and the
grain boundary ionic charge transport processes under realistic bat-
tery operation conditions. Moreover, the ionic conductivity within the
grain and the grain boundary could be determined.

SYLI 2.3 Mon 16:15 IFW A
Microstructural Properties of Li1.3Al0.3Ti1.7(PO4)3 Solid-
State Electrolyte — ∙Deniz Cihan Gunduz1,2, Roland

Schierholz1, Shicheng Yu1,2, Andreas Mertens1,2, Her-
mann Tempel1, Hans Kungl1, and Rüdiger-A Eichel1,2,3 —
1Forschungszentrum Jülich, Institute of Energy and Climate Research,
IEK-9, 52425 Jülich, Germany — 2RWTH Aachen University, Insti-
tute of Physical Chemistry, 52074 Aachen, Germany — 3Jülich-Aachen
Research Alliance, Section JARA-Energy, Germany
Lithium-ion batteries are important in daily life. One task is to replace
liquid electrolytes by solid ones and Li1.3Al0.3Ti1.7(PO4)3 (LATP) is
a promising candidate exhibiting high ionic conductivities. For fur-
ther development it is important to understand the influence of the
microstructure on the ionic conductivity. Solid state electrolytes have
been mainly investigated via means of electron microscopy (Scanning
Electron Microscopy as well as Transmission Electron Microscopy).
Here we combine these techniques with Laser Scanning Microscopy
(LSM) to study the microstructure, such as grain size, grain bound-
ary width, porosity and secondary phase content and distribution of
LATP pellets sintered at different temperatures; and draw a relation
to impedance measured on these pellets.

SYLI 2.4 Mon 16:30 IFW A
Development of Bulk-type All-Solid-State Lithium-ion Bat-
tery Based on Phosphate Backbone Materials — ∙Shicheng
Yu, Hermann Tempel, Andreas Mertens, Deniz Cihan Gunduz,
Svenja Benning, Roland Schierholz, Florian Hausen, Hans
Kungl, and Rüdiger-A Eichel — Forschungszentrum Jülich, Insti-
tute of Energy and Climate Research, IEK-9, D-52425 Jülich, Germany
Considerable efforts have been devoted to the development of thick-
film solid-state batteries while less achievement has been published
owing to the poor interfacial compatibility between electrodes and
electrolytes as well as low lithium ion transfer kinetics in solid ma-
terials. Here, we demonstrate the fabrication and performance of
thick-film monolithic all-phosphate ceramic solid-state Li-ion batteries
with high power density and cycling stability at ambient temperature
based on LiTi2(PO4)3/C//Li1.3Al0.3Ti1.7(PO4)3//Li3V2(PO4)3/C.
Theoretically, due to the crystal structure matchup of LiTi2(PO4)3,
Li1.3Al0.3Ti1.7(PO4)3 and Li3V2(PO4)3, the solid-solid interface be-
tween Li1.3Al0.3Ti1.7(PO4)3 electrolyte and LiTi2(PO4)3 anode is
expected to facilitate smooth contact while partially matched on
the other side for the solid-solid contact of solid electrolyte and
Li3V2(PO4)3 cathode. Besides, the operation voltage of the electrode
pair is highly matched with the electrochemical window of solid elec-
trolyte. Excitingly, by optimizing the morphology of electrode mate-
rials and composition of each layer, the all-solid-state lithium-ion bat-
tery, which has a controllable thickness from 0.7 up to 2 mm, showed
high capacity and more than 300 stable cycles.
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