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Chemistry, Molecular Science and Chern
Engineering, 2023. 1 Introduction. Lithium-io

have been developed lar
portable electronic devic

In order to overcome these challenges, new battery
chemistries are being researched as alternatives to
conventional ones. One of the modern energy
storage technologies with the highest commercial
demand is lithium-ion batteries. The lithium-ion
battery used in computers and mobile devices is the
most common illustration of a dry cell with

Lithium-ion battery chemistry As the name
suggests, lithium ions (Li +) are involved in the
reactions driving the battery.Both electrodes in a
lithium-ion cell are made of materials which can
intercalate or "absorb" lithium ions (a bit like the
hydride ions in the NiMH batteries) tercalation is
when charged ions of an element can be "held"
inside the structure of a?|
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Parts of a lithium-ion battery ((C) 2019 Let's Talk
Science based on an image by ser_igor via
iStockphoto).. Just like alkaline dry cell batteries,
such as the ones used in clocks and TV remote
controls, lithium-ion batteries provide power through
the movement of ions.Lithium is extremely reactive
in its elemental form.That's why lithium-ion batteries
don"t use elemental a?|

Comparison of Different Li-ion Chemistries. The
property of Lithium-ion cell depends completely on
the cell chemistry. All the chemistries have their own
pros and cons which need to be considered while
selecting a battery for a specific usage. The table
listed below compares different Li-lon chemistries.

In 2019, John B. Goodenough, M. Stanley
Whittingham, and Akira Yoshino received the Nobel
Prize in Chemistry for their contributions to the
development of the modern Li-ion battery. During a
discharge cycle, lithium atoms in the a?|
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To find out, stay tuned for Part 2 of the Battery
‘ Technology Series, where we"ll look at the top EV
,il;;{l';;;;;z; LML battery chemistries by forecasted market share from
il 2021 through 2026. Get your mind blown on a
China is the world's leading consumer of cobalt,
& - with nearly 87% of its cobalt consumption dedicated
to the lithium-ion battery industry.

The Ragone plot is commonly used to compare the
energy and power of lithium-ion battery chemistries.
Important parameters including cost, lifetime, and
temperature sensitivity are not considered. A
standardized and a?|
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The table compares eight different battery
chemistries, including four lithium-ion variations
(LICoO2, LiMn204, LiINiMnCoO2, LiFePO4), two
nickel-based chemistries (NiCd and NiMH), low
self-discharge NiMH, and lithium-titanate (LTO)
chemistry. The comparison covers several critical
parameters, such as:
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A full lithium-ion battery of 2.3 volts using such an
aqueous electrolyte was demonstrated to cycle up
to 1000 times, with nearly 100% coulombic

=g = B efficiency at both low (0.15 C) and high (4.5 C)
discharge and charge rates. "Water-in-salt"

T

§r

electrolyte enables high-voltage aqueous lithium-ion
chemistries. Science 350, 938-943 (2015). DOI

When selecting a lithium-ion battery chemistry for
your application, you should consider several
factors: 1. Energy Requirements: Consider the
energy density required for your application.
High-energy-density chemistries like Lithium Cobalt
Oxide (LiCo0O2) are suitable for compact devices,
while lower energy densities like Lithium Iron
Phosphate

Si anodes. Si has a high theoretical specific
capacity of 3,579 mAh g a??1 for Li 3.6 Si and has
the potential to replace graphite (372 mAh g a??1)
as the negative-electrode active material in Li
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Lithium-lon Battery Chemistries: A Primer offers a
simple description on how different lithium-ion
battery chemistries work, along with their
differences. It includes a refresher on the basics of
electrochemistry and thermodynamics, and an
understanding of the fundamental processes that

WORKING PRINCIPLE

occur in the lithium-ion battery. Furthermore, it
reviews each of the major a?|

Chapter 3 Lithium-lon Batteries . 4 . Figure 3. A)
Lithium-ion battery during discharge. B) Formation
of passivation layer (solid-electrolyte interphase, or
SEI) on the negative electrode. 2.1.1.2. Key Cell
Components . Li-ion cells contain five key
componentsa??the separator, electrolyte, current
collectors, negative

One question that is worth reflecting on is the
degree to which new emerginga??or small more
"niche" markets can tolerate new battery
chemistries, or whether the cost reductions

associated

(C) 2026 Solar Energy Resources 5/9 Web: https://www.gebroedersducaat.nl



LITHIUM ION BATTERY SOLAR
CHEMISTRIES

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 a?|

Main characteristics of lithium cell chemistry types.
Battery cells are mainly defined by the following:
specific energy (how much energy a system
contains in comparison to its mass; typically
expressed in watt-hours per kilogram, Wh/kg); LFP
is a popular, cost-effective cathode material for
lithium-ion cells that are known to deliver

215kWh

For a fair comparison of different Li-ion battery
chemistries, standardized 18650 & 26650 cylindrical
cells from leading battery manufacturers were
selected. Cell chemistries includes representative
Ni-rich layered oxide (LiNi 0.82 Mn 0.6 Co 0.12 O 2,
LiNi 0.8 Co 0.15 Al 0.05 O 2, and LiNi 90 Co 10 O 2
) and olivine structure LiFePO 4
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In this thematic issue of Chemical Reviews, we
received 14 contributions from nine different
countries, with topics ranging from new chemistry
for batteries (calcium and potassium ion batteries),
organic aqueous and nonaqueous batteries, lithium
air /oxygen batteries, novel nanoscale phenomena
for redox electrochemistry, novel electrolytes

The term lithium-ion (Li-ion) battery refers to an
entire family of battery chemistries. It is beyond the
scope of this report to describe all of the chemistries
\I\l'y used in commercial lithium-ion batteries. In addition,
— it should be noted that lithium-ion battery chemistry
is an active area of research and new materials are
4 constantly being developed.
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Lithium Iron Phosphate (LFP) LiFePO 4 LFP* can
be kept at high voltages for prolonged periods and
tends to be more tolerant of full charge conditions
than other lithium-ion battery chemistries.
Additionally, the lithium phosphate in this battery

chemistry can self-discharge at higher rates,
causing cell balancing issues as the battery ages.
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When selecting a lithium-ion battery chemistry for
your application, you should consider several
factors: 1. Energy Requirements: Consider the
energy density required for your application.
High-energy-density a?|

Different battery chemistries use different cathode,
anode, and electrolyte materials to change the
battery's performance. As well as different

chemistries, there are also many different sizes of
lithium-ion batteries. However, it is the battery
chemistry that largely determines battery
performance.

High specific power and energy [5] make lithium-ion
------------------ one of the most promising technologies currently
| | SOOKW w2 available for residential energy storage along with
L other contexts such as businesses and renewable
power plants [6, 7]. There is a range of lithium-ion
battery chemistries, using different active materials

in the cathodes and anodes.
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This chemistry creates a three-dimensional

structure that improves ion flow, lowers internal
A o resistance, and increases current handling while
HHJ: improving thermal stability and safety. All of the

previous lithium battery types we have discussed
are unique in the chemical makeup of the cathode
[ | material. Lithium titanate (LTO) batteries replace
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