Why is cobalt used in Iithiuw._

The use of cobalt in lithium-ion batte _
offers high conductivity and siable stru

Cobalt also plays a vital role in the performance of lithium-ion batterl_ ' n St t mon househo
batteries, lithium-ion batteries can be recharged and reused for years, but t ey are also more ;'- oS

difficult to recycle. These batteries do everything from powering handheld devices oring er
electrical grids.

Is cobalt bad for EV batteries?
Cobalt is considered the highest material supply chain riskfor electric vehicles (EVs) in the"-§MHedium
term. EV batteries can have up to 20 kg of Co in each 100 kilowatt-hour (kWh) pack. Right now,Co can make
up to 20% of the weight of the cathode in lithium ion EV batteries.

Can a new battery conduct electricity faster than a cobalt battery?

In a new study,the researchers showed that this material,which could be produced at much lower cost than
cobalt-containing batteries,can conduct electricity at similar ratesas cobalt batteries. The new battery also has
comparable storage capacity and can be charged up faster than cobalt batteries,the researchers report.

Can a cobalt-free cathode be used to build sustainable batteries?

A recent study explores an organic,cobalt-free cathode option for building sustainable batteriesthat can
maintain the power and stability of traditional lithium-ion. Batteries are vital in our modern digital world.

How much cobalt is needed for a battery?
Abraham said about 10 percentcobalt appears to be necessary to enhance the rate properties of the battery.

While roughly half of the cobalt produced is currently used for batteries,the metal also has important other
uses in electronics and in the superalloys used in jet turbines.
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COBALT USE IN LITHIUM SOLAR
BATTERIES

China is the world's leading consumer of cobalt,
with nearly 87% of its cobalt consumption dedicated
to the lithium-ion battery industry. Although Chinese
companies hold stakes in only three of the top 10
cobalt-producing countries, they control over half of
the cobalt production in the DRC and Indonesia,
and 85% of the output in Papua New

Another possibility is the use of
lithium-iron-phosphate (LFP) batteries, which have a
lower energy density than high-cobalt batteries but
are less expensive and have a longer lifespan.
While there are still challenges to ???

Rising sales of electric vehicles (EVs) and a

( ) scramble along the supply chain to secure materials
- have propelled prices of battery ingredients nickel,
@ e e L . .
! - » cobalt and lithium to multi-year highs.
@
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2. Cobalt-free batteries. Cobalt is used in the
cathodes of almost all lithium-ion batteries today,
stabilizing them and boosting energy density. But
this wonder material is scarce, expensive and toxic.
It is unsurprising, then, that there is interest in
replacing cobalt with other materials. Nickel is
considered a promising alternative.

For these applications cobalt dihydroxide or tricobalt
tetraoxide are transformed into lithiated cobalt
oxides (LiCoO2 or NMC or NCA) used in the
cathodes for lithium-ion batteries. Cobalt
compounds are also used in the electrodes for
nickel-based batteries (Ni-Cd and Ni-MH) in the
form of chemical precursors for production of cobalt
dihydroxide.

The materials used in lithium iron phosphate
batteries offer low resistance, making them
inherently safe and highly stable. The thermal
runaway threshold is about 518 degrees Fahrenheit,
making LFP batteries one of the safest lithium
battery options, even when fully charged..
Drawbacks: There are a few drawbacks to LFP
batteries.
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BATTERIES

The lithium-ion (Li-ion) battery is the predominant
commercial form of rechargeable battery, widely

i l I [ l . . .pe
P;_—“ —=—='m used in portable electronics and electrified

/- — !

T transportation. The most common combination is

that of lithium cobalt oxide (cathode) and graphite
(anode), which is used in commercial portable
electronic devices such as cellphones and laptops

While it is true that cobalt is found in the lithium-ion

E= batteries used in many electric vehicles, there is
) some good news: EV batteries don"t need cobalt to
.’A—_‘E——E work. In fact, other battery technologies that don"t

use cobalt???such as nickel-iron-aluminum
cathodes or lithium-iron-phosphate ones???not only
exist but are actively being developed

A lithium-ion or Li-ion battery is a type of

.;ﬁq;ﬁ: : ™ rechargeable battery that uses the reversible
,":E m N intercalation of Li + ions into electronically
\E o N conducting solids to store energy. In comparison

= with other commercial rechargeable batteries, Li-ion
batteries are characterized by higher specific
energy, higher energy density, higher energy
efficiency, a longer cycle life, and a longer ???
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BATTERIES Cobalt in lithium-ion batteries
Replacements are sought for cobalt, a costly
element used in lithium-ion battery cathodes By
Matthew Li,1,2 and Jun Lu 1 T he use of cobalt in
lithium-ion bat-teries (LIBs) traces back to the
well-known LiCoO 2 (LCO) cathode, which offers
high conductivity and stable structural stability
throughout

For example, lithium cobalt oxide, one of the most
T common Li-ions, has the chemical symbols LiCoO 2
and the abbreviation LCO. For reasons of simplicity,
the short form Li-cobalt can also be used for this
battery. Cobalt is the main active material that gives
this battery character. Other Li-ion chemistries are
given similar short-form names.
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In 2022, we mined 187,000 metric tons of cobalt,
E aii 70% of which was used in batteries. 1 But elemental
| cobalt is rare???it is more often found in mineral
forms and as properties enabling reversible
intercalation of lithium ions???allowing it to truly
compete with inorganic-based lithium-ion battery
cathodes. 6. The team used bis
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For example, NMC batteries, which accounted for
72% of batteries used in EVs in 2020 (excluding
China), have a cathode composed of nickel,
manganese, and cobalt along with lithium. The
higher nickel content in these batteries tends to
increase their energy density or the amount of
energy stored per unit of volume, increasing the
driving range

Cobalt is generally used as a cathode material in
Li-ion batteries, but is also used to create many
other things, including powerful magnets, cutting
tools and strong alloys for jet engines. Cobalt and
lithium are both recyclable, although little to no
recycling of lithium-ion batteries currently takes
place. Cobalt in Lithium-ion Batteries

In 2010, ?? 1/4 25% of all cobalt produced was
used in secondary batteries (LIBs and minor
guantity in Ni-MH batteries), which grew to 30% in
2017 and is expected to expand to 53% by 2025
(Azevedo et al., 2018). Moreover, cobalt continues
to be an important component in catalysts,
integrated circuits, semiconductors, magnetic
recording devices, and
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WWW A Li-ion battery consists of a intercalated lithium
\gm B .
compound cathode (typically lithium cobalt oxide,
LiCoO 2) and a carbon-based anode (typically
graphite), For instance, the ionic conductivity of Li 3
Nis 1 x 10 ???3 S.cm ???1 and Li 3 N-based
electrolytes can be used in lithium-metal batteries.

364 On the other hand, the main issue of

A lithium-ion or Li-ion battery is a type of
rechargeable battery that uses the reversible
intercalation of Li + ions into electronically
conducting solids to store energy. In comparison

with other commercial rechargeable batteries, Li-ion
??7?

Tracing your battery's cobalt. The lithium-ion battery
industry has a massively complicated supply chain.
Each consumer company has dealt with multiple
suppliers ??? and their suppliers have
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In February 2019, the U.S. Department of Energy
invested in a pilot plant called the ReCell Center to
explore cost-effective ways to reclaim the lithium
and cobalt from lithium ion batteries. At about the
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same time, it launched a US$5.5 million prize for
solutions to collecting, storing and transporting
discarded lithium ion batteries.

Solid-state batteries differ from traditional lithium-ion
batteries by using a solid electrolyte instead of a
liquid one. This solid electrolyte can be made of
polymer, ceramic, or a glass-like substance, which
allows for the flow of ions that generate electric
currents. Why is cobalt used in batteries? Cobalt is
used in batteries due to

Apple was the first electronics company to publish a
list of cobalt and lithium refiners in its battery supply
chain, with cobalt in 2016 and lithium in 2020. In
2017, the company mapped its supply chain for rare
earths. And since 2015, every identified smelter and
refiner for tin, tungsten, tantalum, and gold has
participated in independent
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All lithium-ion batteries work in broadly the same
way. When the battery is charging up, the

‘ N ﬁ lithium-cobalt oxide, positive electrode gives up
some of its lithium ions, which move through the
electrolyte to the negative, graphite ???

Lithium cobalt oxide, sometimes called lithium
cobaltate [2] or lithium cobaltite, [3] is a chemical
compound with formula LiCoO 2.The cobalt atoms
are formally in the +3 oxidation state, hence the
IUPAC name lithium cobalt(Ill) oxide.. Lithium cobalt
oxide is a dark blue or bluish-gray crystalline solid,
[4] and is commonly used in the positive electrodes
of lithium-ion batteries.
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