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The demand for energy storage materials, such as
used for high-performance batteries, supercapaci-
tors, hydrogen storage, water splitting, photo-
voltaics, etc., is increasing exponentially. Phase
stability is one of the major factors affecting the
performance of the energy storage materials. In this
issue on “Phase Stability and Transformation of
Energy Storage Materials,” one review article and
seven original research articles are compiled. The
aim of this special topic is to introduce the develop-
ment in energy storage materials from the aspect of
phase stability and transformations.

Lithium batteries are widely used and extensively
investigated energy storage devices. In the first
article, “Issues, developments, and computation
analyses of interfacial stability in all-solid-state Li
batteries: A review,” Che-an Lin and Shih-kang Lin
review the current status of the development of
interfacial stability in all-solid-state Li batteries
with a focus on the electrode/electrolyte contacts.
Strategies for improving the contact stability are
reviewed, such as employing protective layers and
processes that can kinetically impede interfacial
reactions. In addition, materials calculations for
interface analyses and interface design in all-solid-
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state batteries are highlighted, and the remaining
challenges and outlook for further investigations
are proposed.

In the research article “Ab initio interfacial
chemical stability of argyrodite sulfide electrolytes
and layered-structure cathodes in solid-state
lithium batteries,” Yi-Tzu Wu and Ping-Chun Tsai
use ab initio calculation to determine the interfacial
stability of electrolytes Li6PS5A (LPSA, A = Cl, Br,
I) and cathodes Ni-rich LiNiMn,Co,0, (LCO,
NMC112, NMC333, NMC442, NMC811, and LNO)
as a function of the state of charge (SoC). The
results show that the interfacial chemical instability
increases as the SoC increases. The interfaces
between the LPSA electrolyte and NMC cathodes
are predicted as thermodynamically unstable, and
the chemical reactions are irreversible.

In the article “Spinel LiMn204 with remarkable
electrochemical performances by synergistic
enhancement of double-cation (Sm3 + , Mo6 +) dop-
ing for Li-ion batteries” Zhang et al. use a facile
temperature solid-phase sintering method and suc-
cessfully fabricate a Sm and Mo co-doped LiMn,O,
(LMO-Smé&Mo) cathode material for potential Li ion
batteries application. The LMO-Sm&Mo shows bet-
ter discharge capability (113.05 mAh g ') and
prolonged cycling life (88.08%) than typical LMO
(85.69 mAh g ! and 76.32%, respectively) after 200
cycles at 1 °C.

With the global trend of transitioning fossil
energy to sustainable energy sources, generation
of Hy or energy storage from thermochemical water
splitting mechanisms is intensively pursued by
researchers. In the article “Investigation of Ca-
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doped LaMnCoOs; perovskite oxides for thermo-
chemical water splitting,” Yigiter and Pigkin inves-
tigated the phase stability of a series of Perovskite
materials La(MnCo)O3; doped with Ca by XRD.
Their results show that two Ca doped oxides,
LCMC8282 and LCMC6482, possess high cycle
stability and better Hy generation ability than
others.

For developing potential electrical energy storage
materials, Kornphom et al. investigated the phase
stability and energy storage performance of
O722(B105N&05TIO3)-0228(STT103)-005(AgN-
bO3)(BNT-ST-AN) ceramics with various amounts
of KF additions. In their article “High energy-
storage performance under low electric fields and
excellent temperature stability of KF-modified
BNT-ST-AN relaxor ferroelectric ceramics” they
report that BNT-ST-AN with KF addition at
0.15 mol% exhibits the best performance and shows
great potential in pulse-power system applications.

SmCos shows excellent magnetic properties, oxi-
dation, and corrosion resistance, but the scarcity
and high price of the Sm limit its applications in
some special occasions. To find a cheaper rare earth
replacement of Sm, in “Phase relations of the CeCos-
SmCos pseudobinary system,” Xu et al. investigate
the phase equilibria of a series of (Ce;,Sm,)Cos
alloys using scanning electron microscopy (SEM)
equipped with energy-dispersive spectroscopy
(EDS), x-ray diffraction ( XRD), and differential
thermal analysis (DTA). From the analytical results
they constructed the SmCos-CeCos phase diagram

including the Curie temperature line, also based on
the experimental results, together with previously
reported data.

In another crucial Co-Cr-Zn alloy system, Wang
et al. carried out extensive experimental work on 17
alloys which were heat treated at 450 °C for
2 months and 600 °C for 1 month to investigate
the phase equilibria. As described in “Experimental
investigation of the phase relations in the Co—Cr—Zn
ternary system at 450 °C and 600 °C,” all the
phases are identified by SEM with EDS and XRD.
Then, the authors construct the isothermal sec-
tional phase diagrams at 450 °C and 600 °C.

In “Novel hydrothermally synthesized strontium
telluride nanoballs as: efficient electrocatalyst for
oxygen evolution reaction” by Alfryyan et al., stron-
tium telluride (SrTe/GC) nanoballs have been syn-
thesized with hydrothermal synthesis. The as-
synthesized material shows a low overpotential of
268 mV at 10 mA/cm? with a small Tafel slope of
25 mV/dec. The fabricated material exhibits excel-
lent stability for 24 h with no decline in current
density.

All titles and authors of the articles are published
under the topic “Phase Stability and Transforma-
tion of Energy Storage Materials” in the December
2022 issue (vol. 74, no. 12) of JOM. The articles can
be accessed fully via the journal’s page at: http:/
link.springer.com/journal/11837/74/12/page/1
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