Technology companies are looking for alternatives to replace traditional lithi m-ion batteries. SQ
batteries are a promising alternativeto lithium-ion batteries -- currently the most widel d ty,
rechargeable battery.

Are sodium ion batteries greener than lithium-ion?
That idea has resurfaced, as several battery companies have begun manufacturing sodiuﬁ{?;im‘ies‘ as
greener alternatives to lithium-ion batteries. Sodium is just below lithium in the periodic table of the elements,
meaning their chemical behaviors are very similar.

What is a sodium ion battery?

Sodium-ion (Na-ion) batteries use sodium ions instead of lithium ions to store and deliver power. Sodium is
much more abundant and environmentally friendly than lithium,but there are still several challenges left to
make sodium-ion batteries the new battery champion.

Is sodium a lithium ion?

Sodium is just below lithiumin the periodic table of the elements,meaning their chemical behaviors are very
similar. That chemical kinship allows sodium-ion batteries to "ride the coattails" of lithium-ion batteries in
terms of design and fabrication techniques.

What is a lithium ion battery?

Part 1. Learn sodium ion battery and lithium ion battery The story of lithium-ion batteries dates back to the

1970s when researchers first began exploring lithium's potential for energy storage. The breakthrough came
in 1991 when Sony commercialized the first lithium-ion battery, revolutionizing the electronics industry.
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With Sodium the sixth most abundant element on
Earth, the cost of Na-ion batteries is likely to be
significantly lower than that of lithium (Li)-ion
batteries. Additionally, Na-ion chemistries use
materials that are cheaper than ???

Sodium-ion batteries have a lower voltage (2.5V)
- than lithium-ion batteries (3.7V), which means they
LB may not be suitable for high-power applications that
require a lot of energy to be delivered quickly.

This can be illustrated by benchmarking Tiamat's
NVPF/C 18650 batteries against the
super-fast-charging lithium ion battery (SCIB)
Higher energy and safer sodium ion batteries via an
electrochemically made disordered Na 3V 2 ??7?
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In conclusion, while lithium-ion batteries have been
at the forefront of energy storage, sodium-ion
batteries offer a compelling alternative that aligns
better with long-term sustainability goals. Embracing
sodium-ion battery technology could usher in a
more resilient and equitable energy storage future,
accelerating the transition towards a

? By Sarah Raza. November 3, 2024 at 6:30 a.m.
EST. After decades of lithium-ion batteries
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dominating the market, a new option has emerged:
batteries made with sodium ions. Scientists have
been

With Sodium the sixth most abundant element on
Earth, the cost of Na-ion batteries is likely to be
significantly lower than that of lithium (Li)-ion
batteries. Additionally, Na-ion chemistries use
materials that are cheaper than materials used for
Li-ion counterparts, making Na-ion cells less
susceptible to increasing costs of lithium, cobalt
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Lithium vs sodium vs solid-state batteries December
28, 2021 - 10:59 am. Amidst the booming influx of
electric vehicles worldwide, automakers and tech
companies have been focusing on optimizing
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Cost: Lithium batteries are relatively expensive to
= o manufacture, partly due to the cost of raw materials
™ ** . and complex production processes. Recycling
LA . Difficulties: Efficiently recycling lithium batteries is

challenging, and many end up in landfills,
exacerbating environmental issues. Sodium ion
battery vs Lithium ion battery

Among the leading contenders in this field are
sodium-ion and lithium-ion batteries. While
lithium-ion batteries have dominated the market for
years, sodium-ion technology is rapidly emerging as
a viable alternative. In this article, we will provide an

in-depth comparison of these two battery
technologies, exploring their chemistry, performance
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The researchers note that sodium is three times
heavier than lithium, which means that any EV with
a sodium-ion battery is going to struggle to match a
lithium-ion counterpart's range, but

Sodium-ion vs lithium-ion battery cell Structure of
sodium-ion and lithium-ion battery cells. Similar to
lithium-ion cells, sodium-ion battery cells have
positive and negative electrodes, a separator, and
an electrolyte. Both battery ???
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Sodium VS Lithium-lon Batteries. By Elton
Woodfine January 4, 2024 Ground (road and rail)
Transport, Ocean/Sea Transport, Air Transport,
Compliance & Training, Lithium Batteries, UN
Packaging, IMDG, 49 CFR, IATA and ICAO,
Transportation of Dangerous Goods, Safety, ICC &
Industry News.

"-Eﬁis Sodium-lon Batteries: The Future of Energy
< & L Storage. Sodium-ion batteries are emerging as a

L e ﬁ //‘, promising alternative to Lithium-ion batteries in the
N . ‘ t energy storage market. These batteries are poised
*O to power Electric Vehicles and integrate renewable
energy into the grid. Gui-Liang Xu, a chemist at the
U.S. Department of Energy's Argonne National

Laboratory, ??7?

This reactivity is what makes both lithium and
sodium so useful in batteries. However, sodium has
a catch - sodium ions are bigger, with more protons,
neutrons, and an extra electron shell compared to
lithium. This means that size for size, sodium
batteries are heftier and bulkier than their lithium
counterparts for the same amount of energy.
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Energy Density: Since sodium ions are larger than
lithium ions, and sodium-ion batteries typically have
lower operating voltages compared to lithium-ion
batteries, Lithium-ion batteries generally have
higher energy density than sodium-ion batteries.
This means that lithium-ion batteries can store more
energy per unit weight or volume, making

Sodium-lon vs. Lithium Batteries: Which Is Better?
The demand for efficient and eco-friendly battery
technologies is rising as the world moves towards
cleaner and more sustainable energy sources. Two
types of rechargeable batteries, sodium-ion and
lithium batteries, have emerged as significant
players in the market. Both have advantages and

Sulfur-ion and Sulfur-Lithium-Hybrids are also things
now. Sulfur is a lot like sodium in most every way,
but slightly cheaper (~$30/kwh vs. $40-55/kwh for
sodium-ion and $130-$180/kwh for various lithiums,
excluding LICs and LTOs) The sulfur-lithium hybrids
are advantageous because they"re still cheaper

($90-100/kwh) but provide HIGHER density than
7?7
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As concerns about the availability of mineral

AY resources for lithium-ion batteries (LIBs) arise and
demands for large-scale energy storage systems
rapidly increase, non-LIB technologies have been
extensively explored as low-cost alternatives.

L W Among the various candidates, sodium-ion batteries

| — (SIBs) have been the most widely studied, as they
avoid the use of expensive and ???

For about a decade, scientists and engineers have
been developing sodium batteries, which replace
both lithium and cobalt used in current lithium-ion

batteries with cheaper, more environmentally
friendly sodium. Unfortunately, in earlier sodium
batteries, a component called the anode would tend
to grow needle-like filaments called dendrites

The demands for Sodium-ion batteries for energy
storage applications are increasing due to the
abundance availability of sodium in the earth's crust
dragging this technology to the front raw.

Furthermore, researchers are developing efficient
Na-ion batteries with economical price and high
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Sodium lon Battery vs Lithium lon Battery:
Unraveling the Power Game . In the fast-paced

|

Y

world of technological advancements, the quest for

itk
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efficient and sustainable energy storage solutions
has led to groundbreaking innovations. One such
significant development is the emergence of
sodium-ion batteries, presenting a compelling
alternative to

Why are sodium-ion batteries considered
advantageous over lithium-ion batteries?
Sodium-ion battery technologies have gained
attraction and are deemed competitive against
lithium-ion batteries in EVs" usage. However, the
commercialization and supply chain for sodium-ion
batteries is still in the early stages in most countries.

Explore the disadvantages of sodium-ion batteries
& compared to lithium-ion batteries. Sodium-ion
jold = i % batteries have lower energy density, shorter

B e | lifespan, and slower charging rates. Additionally, the

availability of sodium resources may be more limited
compared to lithium resources.
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The award will allow Bai to expand his prior
NSF-funded research to scale up and
commercialize his sodium battery technology. Bai's
sodium-based batteries deliberately move away

from lithium and other rare elements used in
traditional batteries. Sodium, a more abundant and
= easier-to-process material, promises lower

;. production costs and
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