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As lithium ion sources of a single ion conductor,
core-shell structured SiO,(Li*) nanoparticles with
uniform spherical shape are synthesized and used
as functional fillers in composite polymer electro-
lytes. As reported on page 1019 by Woo Young Yoon,
Dong-Won Kim, and co-workers, the composite
pol)./rr?er ?lecFrOI,ytes prepa.re.d with SiO,(Li") partigles Advanced Materials now brings you even more of
exhibit high ionic conductivity and good mechanical b e (e = 20 e 571 e el
strength and are used to prepare thin films for high S,

performance lithium powder polymer batteries.
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Phosphorous pentasulfide (P,Ss) is discovered to be
a novel electrolyte additive for high-energy lithium-
sulfur (Li-S) batteries. P,Sg passivates the surface of
metallic lithium anodes, promotes the dissolution of
Li,S, blocks the polysulfide shuttle, and thus enables
long battery cycle-life. On page 1064, Chengdu Liang
and co-workers demonstrate that with a theoretical
energy density of 2600 Wh/kg, which is about 3-5
times higher than that of the lithium-ion batteries,
Li-S batteries are promising for the next genera-
tion of high-energy batteries for large scale energy
storage.

Lithium—Sulfur Batteries

On page 1076, Yang-Kook Sun, Jusef Hassoun,
Bruno Scrosati, and co-workers report and charac-
terize a hard carbon spherules-sulfur electrode that
is prepared by impregnation of crystalline sulfur into
the carbon spheres through melting and thermal
treatment. This material demonstrates very high
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capacity and rate capability, and is therefore pro-
posed as a new generation cathode to drive electric
vehicles over a long range.
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Nanostructured titanium-based oxide
materials have been long pursued as
anode materials for safe, extremely long
life, and high power lithium-ion batteries.
The outstanding safety and electro-
chemical performance of titanium-based
anodes originates from their relatively
high working potential, much higher than
the potential needed for graphitic anodes,
to form solid electrolyte interphase. Com-
pared to graphite, lithiated titanium-based
anodes release a substantially smaller
amount of heat under abuse conditions.

Adv. Funct. Mater. 2013, 23, 920-923



With its unique configuration and
mechanism, the redox flow battery tech-
nique is considered to be one of the
most promising technologies for large-
scale stationary energy storage. Recent
progress in the research and develop-
ment of redox flow battery cell-level
components is highlighted, including
electrolytes, electrodes, and membranes
for both aqueous and non-aqueous
systems.
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Recent Progress in Redox Flow Battery
Research and Development

Rechargeable lithium-air batteries could
potentially provide an energy storage
capacity of three to five times that of
current Li-ion batteries. However, signif-
icant material challenges exist for each
of its components, among which are
electrolytes, cathodes/catalysts, anodes,
and oxygen-selective membranes for

oxygen supply.
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Making Li-Air Batteries Rechargeable:
Material Challenges

The key materials and the main inter-
faces in sodium-sulfer (NAS) batteries,
which are among the most important
factors determining the performances
and cost of the battery, are reviewed.
Some of the latest research results for
NAS battery materials and interfaces
are presented. The outlook for future
research directions is also discussed.

Composite gel polymer electrolytes
exhibiting high ionic conductivity and
good mechanical stability are prepared
and characterized. Core-shell structured
SiO, (Li*) nanoparticles of uniform spher-
ical shape are used as functional fillers
in the composite gel polymer electro-
lytes. Lithium powder polymer batteries
composed of a lithium powder anode
and a LiV;04 cathode deliver a high dis-
charge capacity and exhibit good capacity
retention.

Adv. Funct. Mater. 2013, 23, 920-923
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Cycling Characteristics of Lithium
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of the thermal decomposition behavior of
overcharged cathode materials provides
valuable guidance for developing new
cathode materials with improved safety
characteristics.
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Phosphorous  pentasulfide  reacts
with lithium metal to form a protec-
tive coating that conducts lithium ions
and improves the coulombic efficiency
of Li-S batteries. The surface coating
blocks the polysulfide shuttle, which is
a key challenge to the longevity of Li-S
batteries. By forming a complex with
Li,S,, P,Ss facilitates the redox reactions
in Li-S batteries and leads to great reten-
tion of capacity.
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Phosphorous Pentasulfide as a Novel
Additive for High-Performance Lithium-
Sulfur Batteries

Nanoarchitectured hydroxide precursors
with two levels of particle agglomera-
tions are synthesized with a continu-
ously stirred tank reactor. Li- and Mn-rich
cathodes with a layer-layer-spinel com-
posite structure inherit the morphology
of these precursors and exhibit excellent
electrochemical performance.
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Nanoarchitecture Multi-Structural
Cathode Materials for High Capacity
Lithium Batteries

A porous hard carbon spherules-sulfur
(HCS-S) composite cathode shows
remarkable electrochemical behavior in
a lithium cell using a solution of lithium
triflate  (LiCF;SO;) in tetraethylene
glycol dimethyl ether (TEGDME) as the
electrolyte. The new composite, charac-
terized by high capacity, long cycle life,
and remarkable sulfur content, is pro-
posed as a new cathode material for
high energy-lithium batteries.

Lithium—Sulfur Batteries I
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An Advanced Lithium-Sulfur Battery

Microporous carbon nanoparticles syn-
thesized at 200-1200 °C by extraction of
titanium from nanometer-sized titanium
carbide (nanoTiC-CDC) show excellent
electrochemical performance as super-
capacitor electrode materials due to
their easily accessible pores and a large
specific surface area. Low temperature
synthesis produces highly disordered
carbons and leads to the presence of
CN sp' bonds.

Adv. Funct. Mater. 2013, 23, 920-923
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