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Electroplated batteries store more
ener
A new process for making pure battery electrodes improves performance
By Katherine Bourzac

Electroplating can grow ﬁlms of lithium cobalt oxide on aluminum foil, as seen in this electron micrograph.
Credit: Hailong Ning and Jerome Davis III/Xerion Advanced Battery Corp

Electroplated battery electrodes can store 30% more energy than today’s best commercial
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 batteries needed for wearable electronics.
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Making electrodes from these oxide materials normally requires high temperatures, which is
a constraint on battery designs and performance, says Paul Braun
<http://braungroup.beckman.illinois.edu/people/groups/principal-investigator/> , a
materials scientist at the University of Illinois, Urbana-Champaign. The process starts by
heating lithium and the transition metal of choice, such as cobalt, to 700–1000 °C to form an
oxide powder. The high-temperature process ensures the oxide has good crystallinity, which
is necessary for high performance. The resulting powder then gets blended with binders and
other additives to make an electrode. These additives don’t store any energy, and they take
up space and add weight, both of which are at a premium in portable electronics.
Braun’s group avoided using these spacewasting additives by electroplating the
material directly on an electrode support.
Because electroplating is driven by
electricity, the required temperature can
be lower than those usually needed to form
the desired oxides.
The researchers placed foam electrodes or
aluminum battery foils in a molten salt
made of a mixture of lithium hydroxide,
potassium hydroxide, and cobalt oxide.
A ﬂexible electroplated lithium cobalt oxide battery electrode
can be rolled up.
Credit: Hailong Ning and Jerome Davis III/Xerion Advanced
Battery Corp

This made good quality ﬁlms of lithium
cobalt oxide on the foams and foils at 260
°C. Using this plating method, the group
deposited three diﬀerent cathode
materials by switching out the cobalt oxide

for manganese oxide and other compounds (Sci. Adv. 2017, DOI: 10.1126/sciadv.1602427
<http://dx.doi.org/10.1126/sciadv.1602427> ). The process works well because this
solution has a high ionic conductivity, and the transition-metal salts are highly soluble in it.
“It’s exciting to see a new idea” for making batteries, says Yi Cui
<http://web.stanford.edu/group/cui_group/bio.htm> , a materials scientist at Stanford
University, who was not involved with the work. “They make lithium metal oxides with
excellent crystallinity, and that shows up in the battery materials they’ve made.”
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Braun says the electroplated materials have higher energy densities than those of state-ofthe-art batteries because of the purity—around 90%—of the lithium cobalt oxide or lithium
manganese oxide. With no additives, the electroplated cathodes can store more energy in a
given volume. And the process is compatible with unconventional electrodes, including
ﬂexible mats of carbon nanotubes.
The question is whether electroplating will work at manufacturing scales, says Sehee Lee
<http://www.colorado.edu/mse/sehee-lee> , a materials scientist at the University of
Colorado, Boulder. Typically, battery electrodes are made on large-volume, roll-to-roll systems
that run 24 hours a day. “If they can do this electroplating process on a roll-to-roll system that
would be interesting,” he says.
Xerion Advanced Battery Corp. <https://xerionbattery.com/> is now developing the
electroplated cathodes, Braun says. He thinks they will be most useful in portable
electronics, possibly ﬂexible ones for future smart watch bands or apparel.

CORRECTION: On May 17, 2017, this story was updated to correct the scale bar in the
micrograph.
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