
COBALT USED IN LITHIUM
BATTERIES

Why is cobalt used in lithium ion batteries?

The use of cobalt in lithium-ion batteries (LIBs) traces back to the well-known LiCoO 2 (LCO) cathode,which

offers high conductivity and stable structural stability throughout charge cycling.

Is cobalt bad for EV batteries?

Cobalt is considered the highest material supply chain riskfor electric vehicles (EVs) in the short and medium

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.

How does cobalt affect battery performance?

Cobalt also plays a vital role in the performance of lithium-ion batteries. In contrast to common household

batteries, lithium-ion batteries can be recharged and reused for years, but they are also more expensive and

difficult to recycle. These batteries do everything from powering handheld devices to storing energy on

electrical grids.

Is cobalt a good cathode material for Li-ion batteries?

Cobalt was the first cathode material for commercial Li-ion batteries, but a high price entices manufacturers

to substitute the material. Cobalt blended with nickel, manganese and aluminum creates powerful cathode

materials that are more economical and offer enhanced performance to pure cobalt. (See also BU-205:

Types of Lithium-ion)

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.

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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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.

Cupertino, California Apple today announced a

major acceleration of its work to expand recycled

materials across its products, including a new 2025

target to use 100 percent recycled cobalt 1 in all

Apple-designed batteries. Additionally, by 2025,

magnets in Apple devices will use entirely recycled

rare earth elements, and all Apple-designed printed

circuit boards will ???

Cobalt's Role in Lithium-Ion Batteries. Cobalt is a

metallic element that plays a significant role in

Lithium-ion batteries, which are used to power

electric vehicles and other electronic devices. It is a

bluish-white metal that is hard, ductile and resistant

to wear and tear. Cobalt is often used in the

cathode, one of the two electrodes in 
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While it is true that cobalt is found in the lithium-ion

batteries used in many electric vehicles, there is

some good news: EV batteries don''t need cobalt to

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

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

batteries are characterized by higher specific

energy, higher energy density, higher energy

efficiency, a longer cycle life, and a longer ???

This remote landscape in southern Africa lies at the

heart of the world's mad scramble for cheap cobalt,

a mineral essential to the rechargeable lithium-ion

batteries that power smartphones 
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In 2022, we mined 187,000 metric tons of cobalt,

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 

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
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Following the discovery of LiCoO 2 (LCO) as a

cathode in the 1980s, layered oxides have enabled

lithium-ion batteries (LIBs) to power portable

electronic devices that sparked the digital revolution

of the 21st century. Since then, LiNi x Mn y Co z O

2 (NMC) and LiNi x Co y Al z O 2 (NCA) have

emerged as the leading cathodes for LIBs in electric

vehicle (EV) ???

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.

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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Cobalt is an important ingredient in lithium-ion

battery cathode production, accounting for about a

quarter of the cost of the battery. The price for

cobalt spiked to $40 per pound in 2018, but returned

to $25 dollars per pound in 2021, while the next

most expensive material was nickel at $9 per pound

in 2021. Due to the high cost and price 

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 

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 
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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 

The lithium-ion (Li-ion) battery is the predominant

commercial form of rechargeable battery, widely

used in portable electronics and electrified

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 

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(III) 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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Nickel-based lithium-ion batteries have been shown

to have a higher energy density than cobalt-based

batteries, which means they can store more energy

in a smaller space. This could lead to the

development of smaller and more efficient batteries.

Another alternative to cobalt is manganese, which

has been used in lithium-ion batteries for many 

Cobalt is the most expensive raw material used for

building lithium-ion batteries. Lithium-ion batteries

are used in smartphones, laptops, and electric

vehicles. In the past year, the price of refined cobalt

has been above $20k.

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

same time, it launched a US$5.5 million prize for

solutions to collecting, storing and transporting

discarded lithium ion batteries.
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A modern lithium-ion battery consists of two

electrodes, typically lithium cobalt oxide (LiCoO 2)

cathode and graphite (C 6) anode, separated by a

porous separator immersed in a non-aqueous liquid 

In 2010, ?? 1/4 25% of all cobalt produced was

used in secondary batteries (LIBs and minor

quantity 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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