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Paper battery shows promise

A Singapore team has invented biodegradable paper
batteries that are 10 times cheaper than lithium types.

By GENA SOH

SINGAPORE sdentists have
invented a cheap, rechargeable
and fully biodegradable paper
battery that can someday be
used to power wearables of the
future.

This battery is made by
screen printing an ink layer of
manganese on one side of a
sheet of strengthened paper,
and a layer of zinc and conduc-
tive carbon on the other.
Develo] hyammfmm

Nanyang
(NTU) it can hold a
subsmlﬂal amount of charge.
For instance, a 4cm by 4cm

electric fan for at
ures.

ast 45 min-

Bending or twisting the bat-
tery does not interrupt the
ower su and er bat-
?ery sl'cegpgn be pl'lnlm'g ed and
cut up and used as individual,
batteries of different
sizes and shapes for different
uses.

Prof Fan Hongjin from the
NTU School of ical and
Mathematical Sciences and the
studys colead author said:
“(The versatility of use, dura-
bility and efficacy of these bat-
teries) make our paper batter-
ies ideal for integration in the
sorts of flexible electronics
that are gradually being devel-
oped.”

Beyond the potential ergo-
nomics of these batteries, the
researchers said these batter-
1€s COSt at 1east 10 tumes less 10
manufacture in the lab as com-

ared with lithium-ion (Li-ion)
atteries, the world's standard
for rechargeable batteries.

This is because the primary
electrodes use manganese and
zinc, which are much cheaper
and more common metals
than lithium.

The entire battery can be
safely degraded rground
within a month, with the met-
als col to the mineral
culture in the soil.

Lee Seok Woo, an assistant

rofessor from the NTU

chool of Electrical and
Electronic Engineering and the
studys colead author, said:
“We believe the paper battery
we have develo uld

oten! help with the elec-
P ?l?nyk spaste problem,
given that our printed
paper battery

non-taxic and does not require
aluminium or plastic casings to
encapsulate the battery compo-
nents.”

These batteries serve as an
improvement over current
Li-ion batteries that are com-
monly used.

Li-ion batteries contain toxic
substances that when crushed,
may leak and contaminate
water sources. Furthermore,
exhausted Li-ion batteries need
to be disposed of safely
because they can cause fires in
the event of a leak.

The team is now focused on
optimising the battery which is

stages of develo,
mm!.algseg the battery r
integrated with printed-
on sensors at scale.

PTOI Fan said: "As We move
towards the future of the
Internet of Th more
of our everydah;g:b)%
need to be embedded with sen-
sors that need to be powered
in order to communicate with
other objects.

“We believe that our hauay
is contributing to that future

Three devices that may ben-
efit from paper batteries:

1. Electronic skin patches

Sufferers of chronic health
conditions can wear a skin
patch with sensors to measure
vital signs or a drug delivery
system that suppliegs medica-
tion when necessary.

For instance, an asthma

ﬂems breathing

moniured rou the clock
a medical patch that kee
lgnyc:k of w}nepzii.ng. -

Bending or twisting the paper

battery does not interrupt the

power supply. = NTU/The Straits Times/ANN

‘The parch can Iniorm s
wearer that they are about to
get an asthma attack and
remind them to use their inhal-

er.
Other uses might be insulin
mu:hes that can administer
sulin at regular intervals
based on blood glucose levels
measured.

Paper batteries can
mesep;ratcra thin andmb-
trusive to wear.

2 @s-tnddng stickers

mmckmg devices
such as and Apple’s Airtags
more main-

smm. they are relatively
bulky additions and can trace
only objects large enough to
mkd them, such as bags or wal-

s,

In the future, small GPS-
tracking stickers integrated

WIth Thin bartenes can
be stuck :lalgasmall items —
such as pens.

3. Thinner wearables

Most smartwatches today are

relatively bulky as they require

her-capacity rechargeable
ﬁgﬂm?n batteries ﬂl\gat can
be the size of an SD memory
card or bigger.

1f powered by thin, flexible
paper batteries, smart watches
can have more creative config-
urations, such as batteries fit-
ted into watch straps.

And as the metaverse, a 3D
virtual environment, becomes
increasingly important,
demand for thinner and
virtual reality headsets an
augmented lasses br
wﬂday use gsa
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