Li-ion battery technology has progressed
significantly over the last 30 years, but the best ¥
Li-ion batteries are nearing their performance limits
due to material limitations. They also have
significant safety concerns???such as catching on
fire if overheated???leading to increased costs
because safety features must be designed into the

- Power Conversion
& System
T s

of the Lithium-lon Battery Nobel Lecture, December
8, 2019 hy. Akira Yoshino. Honorary Fellow of Asahi
Kasei Corp, Tokyo & Professor . of information
technology which occurred in the early 1980s,
bringing portable electronics into fashion. This led a

growing need for small and
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Previous lithium???air battery projects, typically
using liquid electrolytes, made lithium superoxide
(LiO 2) or lithium peroxide (Li 2 O 2) at the cathode,
which store one or two electrons per

The current lithium ion battery technology is based
on insertion-reaction electrodes and organic liquid
electrolytes. With an aim to increase the energy
density or optimize the other performance
parameters, new electrode materials based on both
insertion reaction and dominantly conversion
reaction along with solid electrolytes and lithium
metal

tools, etc., relying on efficient batteries to power
them. As a consequence of modern battery
technology, electric vehicles are also becoming
increasingly popular, and we are in the middle of a
switch away from vehicles powered by fossil fuels.
In addition, efficient energy storage is an the
lithium-ion battery become a reality that
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The new lithium-ion battery includes a cathode
based on organic materials, instead of cobalt or
nickel (another metal often used in lithium-ion
batteries). 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 rates as cobalt

Today. Lithium-iron-phosphate will continue its
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_ / = | meteoric rise in global market share, from 6 percent
iliri = 3 in 2020 to 30 percent in 2022. Energy density runs
= \.; A i W about 30 to 60 percent less than prevalent

A few of the advanced battery technologies include
silicon and lithium-metal anodes, solid-state
electrolytes, advanced Li-ion designs, lithium-sulfur
(Li-S), sodium-ion (Na-ion), redox flow
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Over the past decade, advancements in battery
technology have driven significant improvements in
EV performance, range, and affordability. While
lithium-ion (Li-ion) batteries currently dominate the
market, emerging technologies such as solid-state
batteries and next-generation chemistries are
poised to push the boundaries of what EVs can
achieve.

In the case of a Li-ion battery, the guest is the Li ion
and the host is the layered electrode material.
De-intercalation: Importance of lithium metal in
battery technology. Lithium is the third simplest
element, with only three electrons, after hydrogen
and helium. In comparison to lead and zinc in
conventional batteries, lithium has a

Automotive lithium-ion (Li-ion) battery demand
increased by about 65% to 550 GWh in 2022, from
about 330 GWh in 2021, primarily as a result of
growth in electric passenger car sales, with new
registrations increasing by 55% in 2022 relative to
2021. Technology Readiness Level (TRL) provides
a snapshot of the maturity of a given technology

INTEGRATED DESIGN
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As battery technology continues to improve, EVs
are expected to match or even surpass the
performance of internal combustion engine vehicles,
leading to a widespread adoption. These include
solid-state batteries that replace the Li-lon battery's
liquid electrolyte with a solid electrolyte, resulting in
a more efficient and safer battery.

"A lithium-metal battery is considered the holy gralil
for battery chemistry because of its high capacity
and energy density," said Xin Li, associate
professor of materials science at the Harvard John
A. Paulson School of ??7?

"A lithium-metal battery is considered the holy grail
for battery chemistry because of its high capacity
and energy density," said Xin Li, associate
professor of materials science at the Harvard John
A. Paulson School of Engineering and Applied
Science (SEAS). This battery technology could
increase the lifetime of electric vehicles to
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Numerous Li-ion battery fires and explosions have
occurred worldwide, especially for cell phones,
laptops, small consumer mobile devices such as
hoverboards and scooters, and EV batteries [109,
116]. However, the probability of Li-ion battery
accidents are rare, occurring anywhere from one in
1 million to 10 million batteries.

However, NCA cathodes are relatively less safe
than other Li-ion technologies, more expensive, and
typically only used in high-performance EV models.
#3: Lithium Iron Phosphate (LFP) stay tuned for
Part 2 of the Battery Technology Series, where we"|l
look at the top EV battery chemistries by forecasted
market share from 2021 through 2026.
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== As previously mentioned, Li-ion batteries contain
= four major components: an anode, a cathode, an

electrolyte, and a separator. The selection of
appropriate materials for each of ???
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A new strategy for all-solid-state lithium batteries
- enhances energy density and extends lifespan by
using a special material that removes the need for

B additional additives. This advancement promises

over 20,000 cycles of efficient operation, marking a
significant step forward in battery technology.

Lithium-ion battery's place of origin awarded plaque:
BBC News, 30 November 2010. The scientists who
developed lithium-battery ion technology are
recognized with a plague at Oxford University's
Inorganic Chemistry Laboratory. Building a better
battery by John Hockenberry, Wired 14.11,
November 2006. An interesting look at the problems

of
o o ) SEl are crucial components of battery technology,
- :g‘;E g: :§: especially in lithium-ion, solid-state, and sodium
o) batteries. SEI form on the electrode surface during
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20 the initial charging and plays a vital role in battery

performance by regulating ion flow and ???
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~Easy configuration and maintenance
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The company has scaled up the technology to build
a smart phone-sized pouch cell battery. Li and his
team also characterized the properties that allow
silicon to constrict the diffusion of lithium to facilitate
the dynamic process favoring homogeneous plating
of thick lithium.

Electrical safety of commercial Li-ion cells based on
NMC and NCA technology compared to LFP
technology. World Electric Vehicle J., 6 (2013), pp.
572-580. Crossref View in Scopus Google Scholar.
Remote cutting of Li-ion battery electrodes with
infrared and green ns-pulsed fibre lasers. Int. J.
Adv. Manufacturing Technol., 75 (2014), pp

The future of lithium-ion battery technology is based
on three specific technological advancements.
Improvements in new battery technology can be
achieved in a huge range of different ways and
focus on several different components to deliver
certain performance characteristics of the battery.
While there are various paths that battery
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The lithium-ion technology offers a high energy and
power density, long life, and reliability that makes it
attractive for electric drive vehicle (EDV), military,
and aerospace fields, and large format Li-ion cells
and battery packs are currently under development
for such applications.

Many different energy storage technologies are
""""""" being evaluated and tested around the world. Still,
‘ SO0k w2 Li-ion batteries are currently the major
- electrochemical or BESS for grid operation
[1,7,9,10]. This is due to the fact that electrification

is driven by the advent of Li-ion battery, a major

breakthrough in rechargeable battery technology.
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