Concentrates

Electroplated batteries
store more energy

Electroplated battery electrodes can store
30% more energy than today’s best com-
mercial models, according to a new study.
The electroplating process is compatible
with a range of high-performance cathode
materials called lithium transition-metal
oxides. And it could help make flexible bat-
teries needed for wearable electronics.
Making electrodes from these oxide
materials normally requires high tempera-
tures, which constrains battery designs and
performance, says Paul Braun, a materials
scientist at the University of Illinois, Ur-
bana-Champaign. The process starts by
heating lithium and the transition metal of
choice, such as cobalt, to 700-1,000 °C to

Electroplating can grow A flexible electroplated
films of lithium cobalt oxide  lithium cobalt oxide

on aluminum foil, as seenin battery electrode can be
this electron micrograph. rolled up.

form an oxide powder. The high-tempera-
ture process ensures the oxide has good
crystallinity, which is necessary for high
performance. The resulting powder then
gets blended with binders and other addi-
tives to make an electrode. These additives
don’t store any energy, and they take up
space and add weight, both of which are ata
premium in portable electronics.

Braun’s group avoided using these
space-wasting additives by electroplating
the material directly on an electrode sup-
port. Because electroplating is driven by
electricity, the required temperature can be
lower than that usually needed to form the
desired oxides.

The researchers placed foam electrodes
or aluminum battery foils in a molten salt
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Perovskite
vulnerability
uncovered

Methylammonium lead halide per-
ovskites (CH;NH,Pbl,) show great
promise for solar-cell materials
because they are more efficient at
converting sunlight into electricity
than current commercial materials
are. Perovskite efficiencies can -
reach 22%, while those of commer-
cial materials are about 15%. How-
ever, these perovskites suffer from
a serious drawback: They degrade
rapidly upon exposure to oxygen
and light.

A group including M. Saiful
Islam at the University of Bathand
Saif A. Haque of Imperial College
London now reports experimental
and theoretical evidence for the
mechanism behind this degradation
(Nat. Commun. 2017, DOI1:10.1038/
ncommsi5218). Their findings have
led them to a way to protect these
promising materials.

The team previously determined
that when light excites these crys-
tals, it creates electrons, which
can react with O, to make reactive
superoxide species. These super-
oxides then wreak havoc on the
perovskite crystal structure, break-
ing it down to Pbl,, methylamine,
and water.

In the new work, the group uses
computational simulations and ex-
periments to show that O, diffuses
intoiodide vacancies in perovskite
crystal structures. These spaces
were the most vulnerable and facil-
itated the superoxide degradation
process.

With this mechanism in mind,
the team tried to stabilize the ma-
terial by coating it with a thin layer
of iodide salts, which reduced the
number of iodide vacancies. The
protection was striking. Without the
coating, the material began degrad-
ing within hours and became useless
within days. However, crystals blan-
keted with the iodide salts remained
stable for three weeks.—ELIZABETH
WILSON
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