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Recent progress of layered structured P2- and O3-
type transition metal oxides as cathode material for
sodium-ion batteries. In this regard, sodium-ion
batteries (SIBs) that utilize Na-ions in their charge
storage mechanism have gained significant

In recent years, there has been growing interest in
the development of sodium-ion batteries (Na-ion
batteries) as a potential alternative to lithium-ion
batteries (Li-ion batteries) for energy storage
applications. This is due to the increasing demand
and cost of Li-ion battery raw materials, as well as
the abundance and affordability of sodium.
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This advancement holds the key to unlocking the
potential of sodium-ion batteries. Compared to other
sodium-ion technologies, the NMF cathode offers a
much higher energy density, enough to power

‘ A significant turning point in the search for
\z'\\\\m\\mnmumuuwmﬂ 9 9P o
e environmentally friendly energy storage options is
the switch from lithium-ion to sodium-ion batteries.
This review highlights the potential of sodium ??7?

The high demand for clean and renewable energy
has fueled the exploration of advanced energy
storage systems. Sodium-ion batteries (SIBs) and
potassiume-ion batteries (PIBs) provide huge
potential due to their earth abundance, high

; capacity, various types and good electron transport
[ ] [ Ty dynamics, and are recognized as new attractive
energy storage systems.

(C) 2025 Solar Energy Resources 2/9 Web: https://www.gebroedersducaat.nl



CUBA SODIUM ION BATTERIES SOLAR
FOR RENEWABLE ENERGY

Sodium-ion batteries have recently emerged as a
B v 3 promising alternative energy storage technology to
: lﬁ E\Li ”m"m lithium-ion batteries due to similar mechanisms and
T e~ potentially low cost. Hard carbon is widely

recognized as a potential anode candidate for
sodium-ion batteries due to its high specific surface

area, high electrical conductivity, abundance of
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The renewable energy recourses are cost effective,
sustainable and carbon dioxide emission free
alternatives. Nevertheless, this energy is not always
available and needs to be stored. Herein, we
present the research progress of heteroatom-doped
carbon-based materials for lithium and sodium ion
batteries, including N, S, B, P, I, Br, Cl, and

10 ? With a higher energy density of 458 watt-hours
per kilogram (Wh/kg) compared to the 396 Wh/kg in
older sodium-ion batteries, this material brings
sodium technology closer to ???
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— The total global battery demand is expected to

21B1CWH Disirbuted BSS Cabinet.  —

reach nearly 1000 GWh per year by 2025 and
exceed 2600 GWh by 2030 [].The expandability of
lithium-ion batteries (LIBs) is one of the options;
however, with the increasing shortage of lithium
minerals and their uneven distribution around the
world [], the long-term development of LIBs could be
constrained.

The energy storage project includes 42 energy
storage warehouses and 21 machines integrating
energy boosters and converters, using
large-capacity sodium-ion batteries of 185
ampere-hours, with a 110-kilovolt ???

work) energy storage systems. Sodium-ion batteries
(NIBs) are attractive prospects for stationary storage
applications where lifetime operational cost, not
weight or volume, is generators in conjunction with
renewable generation such as solar panels.14 The

replacement of diesel generators represents a
11— significant
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Rechargeable stationary batteries with economy
and high-capacity are indispensable for the
integrated electrical power grid reliant on renewable
energy. Hence, sodium-ion batteries have stood out
as an appealing candidate for the "beyond-lithium"
electrochemical storage technology for their high
resource abundance and favorable economic

’s The potential of lithium ion (Li-ion) batteries to be

e \\\\\E- the major energy storage in off-grid renewable

_"‘ 111 \\“\}%f energy is presented. Longer lifespan than other
- 1T technologies along with higher energy and power
N/\\’\j densities are the most favorable attributes of Li-ion
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batteries. The Li-ion can be the battery of first
choice for energy storage.

Considering environmental protection and energy
crisis, environmentally friendly, sustainable and
renewable energy has been attracted great attention
8 [[1], [2], [3]].Lithium ion batteries (LIBSs), as a
commercial and attractive energy storage device

o with advantages of good cycling stability, high

specific capacity and renewability, have been widely

| | | applied in 2??
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CU Boulder researchers are exploring the use of
sodium-ion batteries as an alternative to
lithium-based energy storage. While sodium is
abundant and could help address supply chain
issues linked to lithium scarcity, current sodium-ion
batteries have not performed as well as lithium-ion
batteries due to their lower energy density and
shorter lifespans.

As the name suggests, sodium-ion batteries contain
sodium (symbol Na), an element found in salt. The
technology involves the movement of sodium ions
between positive and negative poles, which creates

i a charge. The technology used in sodium-ion
batteries is similar to that of lithium-ion batteries.

= 9 ? An international team of interdisciplinary
researchers, including the Canepa Research
\»’&ﬁ{/ -h".'... Laboratory at the University of Houston, has

developed a new type of material for sodium-ion
batteries that could make them more efficient and
boost their energy ???

System Topology
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The renewable energy recourses are cost effective,
sustainable and carbon dioxide emission free
alternatives. Nevertheless, this energy is not always
available and needs to be stored. Lithium ion
batteries (LIBs) are rapidly used in various
applications such as powering electronics, electric
vehicles and grid energy storage.

Sodium is Earth abundant, and sodium ion batteries
have energy densities that are well suited for
grid-scale storage." Additionally, sodium ion
batteries have been developed that could be broken
down and disposed of in a standard landfill,
alleviating a hazardous waste disposal problem
inherent with lithium.

In recent times, sodium-ion batteries (SIBs) have

T been considered as alternatives to LIBs, owing to
e the abundant availability of sodium at low costs [4],
1 which makes them more suitable for large-scale

= = EESs.The most well-known sodium-based energy
storage systems include Na-S [5] and Na-NiCl 2
Te— batteries (ZEBRA) [6].However, the operating ???
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According to one analysis, the energy density of
sodium-based batteries in 2022 was equal to that of
lower-end lithium-ion batteries a decade earlier. And
ongoing research and development means

1 ? Lithium-ion batteries convert electrical energy
into chemical energy by using electricity to fuel
chemical reactions at two lithium-containing
electrode surfaces, storing and releasing energy.

Sodium has been recently attracted considerable
attention as a promising charge carrier, but this
- ] sudden attention has made the strategy of research

somewhat hazy, as most research reports are
indeed the examination of typical materials rather
than following a solid roadmap for developing
practical cells. Although the history of sodium-ion
batteries (NIBS) is ???
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Peak Energy on Track to Rapidly Scale Sodium-lon
Battery Manufacturing in the U.S. to Secure Future
of Renewable Energy July 17, 2024 Peak Energy, a
U.S.-based company developing low-cost,
giga-scale energy storage technology for the grid,
announced it has secured its $55M Series A to
launch full-scale production of its proven sodium-ion

The energy storage project includes 42 energy
storage warehouses and 21 machines integrating
energy boosters and converters, using
large-capacity sodium-ion batteries of 185
ampere-hours, with a 110-kilovolt booster station as
a supporting facility, according to information HiNa
Battery Technology, which provides it with
sodium-ion batteries

The International Renewable Energy Agency
(IRENA) is an intergovernmental organisation that
supports countries in their transition to a sustainable
energy future, and serves as the principal platform
for international co-operation, a centre of

excellence, and a repository of policy, technology,
resource and financial knowledge on renewable
energy.
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