
Comparison of lithium and sodium
energy storage costs

Why are sodium ion batteries cheaper than lithium batteries?

Because the preparation cost of the cathode from raw materials is the same for both types of battery

technologies,the main cost reduction for sodium-ion batteries comes from raw materials. Sodium is more than

500 times more abundant than lithium. It can also be extracted from seawater at a low cost.

 

Will sodium ion batteries replace lithium-ion?

It's unlikelythat sodium-ion batteries will completely replace lithium-ion batteries. Instead,they are expected to

complement them. Sodium-ion batteries could take over in niches where their specific advantages--such as

lower cost,enhanced safety,and better environmental credentials--are more critical.

 

Are sodium ion batteries a viable alternative to lithium?

However, early sodium-ion batteries faced significant challenges, including lower energy density and shorter

cycle life, which hindered their commercial viability. Despite these setbacks, interest in sodium-ion

technology persisted due to the abundance and low cost of sodium compared to lithium.

 

Are sodium ion batteries the same as lithium-ion?

Continued lithium-ion technology advancements have further cemented their dominance in the battery market.

Sodium-ion batteries also originated in the 1970s, around the same time as lithium-ion batteries.

 

How much power does a lithium ion battery deliver?

Lithium-ion batteries can deliver specific power of up to 5,000 W/kg,while sodium-ion batteries typically have

a specific power of around 500 W/kg. Finally,the energy efficiency of lithium-ion batteries is typically higher

than that of sodium-ion batteries.

 

Are sodium ion batteries better than lithium phosphate batteries?

These are less dense and have less storage capacity compared to lithium-based batteries. Existing sodium-ion

batteries have a cycle life of 5,000 times,significantly lowerthan the cycle life of commercial lithium iron

phosphate batteries,which is 8,000-10,000 times.

This report defines and evaluates cost and performance parameters of six battery energy storage technologies

(BESS) (lithium-ion batteries, lead-acid batteries, redox flow ...

The current costs of sodium and lithium-ion batteries show that lithium-ion batteries are generally more

expensive, while sodium batteries present a promising, cheaper ...

This article provides an analysis of energy storage cost and key factors to consider. It discusses the importance

of energy storage costs in the context of renewable energy systems and explores different types of energy ...
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As it was in the early days of lithium-ion, sodium-ion batteries utilize a cobalt-containing active component.

Specifically, sodium cobalt oxide (NaCoO 2) which is used as the primary active material for sodium-ion

cells, ...

Moreover, one of the important parameters in a comparison of lithium and sodium comparison is their redox

potential. Sodium has a higher standard electrode potential than lithium (-2.71 vs -3.02 V), thus setting a

thermodynamic minimum limit for anode materials in most instances, which results in SIBs having a lower

energy density than LIBs.

The new report from IDTechEx, "Sodium-ion Batteries 2024-2034: Technology, Players, Markets, and

Forecasts", has coverage of over 25 players in the industry and includes granular 10-year forecasts, patent

analysis, material, ...

While there are several works available in the literature on the costs of lithium-ion battery materials [], cells,

and packs, there is relatively little available analysis of these for sodium ion [].Moreover, most of the works

focus on costs of material preparation and the electrodes/electrolytes taken in isolation, without considering

the costs of the whole cell or ...

Energy Storage. Lithium batteries have a considerably greater specific energy storage (energy per unit weight)

of up to 220 Wh/kg compared to sodium batteries 40-200 Wh/kg. It would be safe to say lithium-ion batteries

...

In terms of the form of stored energy, storage technologies can be broadly classified as Mechanical (pumped

hydro, compressed air, flywheel), electrical (capacitor, super capacitor, superconducting magnetic energy

storage), electrochemical (secondary battery consisting of lead-acid, nickel-cadmium, sodium sulfate, Li-ion,

etc. and flow battery ...

This article dives into a comparison of Lithium vs Sodium batteries, their applications, challenges, and the

future of energy storage. 1. Lithium Battery vs Sodium Batteries: Pros and Cons Comparison. Below is a

comprehensive comparison of Lithium-ion (Li-ion) and Sodium-ion (Na-ion) batteries, focusing on their key

advantages and disadvantages: 2.

air energy storage (CAES) systems are best designed for large-scale long duration bulk energy storage. The

following sections introduce the five most prevalent technologies competing in the long duration energy

storage market. 1.1.1 Pumped Hydro Storage . PHS has traditionally been the technology of choice for

delivering long duration storage

pressing need for inexpensive energy storage. There is also rapidly growing demand for behind-the-meter (at

home or work) energy storage systems. Sodium-ion batteries (NIBs) are attractive prospects for stationary

storage applications where lifetime operational cost, not weight or volume, is the overriding factor. Recent
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improvements in ...

Sodium is more than 500 times more abundant than lithium, which is available in a few countries. Sodium-ion

battery charges faster than lithium-ion variants and have a three times higher lifecycle. However, sodium-ion

...

In this work, an overview of the different types of batteries used for large-scale electricity storage is carried

out. In particular, the current operational large-scale battery energy storage systems around the world with

their applications are identified and a comparison between the different types of batteries, as well as with other

types of large-scale energy storage ...

The specific energy of lithium-ion batteries typically ranges from 100 to 265 Wh/kg, while the specific energy

of sodium-ion batteries ranges from 80 to 150 Wh/kg. This means ...

This paper defines and evaluates cost and performance parameters of six battery energy storage technologies

(BESS)--lithium-ion batteries, lead-acid batteries, redox flow batteries, sodium-sulfur ...

Specifically, despite their lower theoretical energy density, SIBs, a green philosophy-oriented energy storage

technology, have attracted substantial interest as a large-scale energy storage option and are regarded as a

fierce competitor in the renewable energy markets in the coming years [13].

The objective of this report is to compare costs and performance parameters of different energy storage

technologies. Furthermore, forecasts of cost and performance parameters across each of these technologies are

made. This report compares the cost and performance of the following energy storage technologies: o

lithium-ion (Li-ion) batteries

Sodium-ion batteries show great potential with abundant raw material reserves, lower costs, and impressive

safety features, especially for large-scale energy storage and specific power applications. Meanwhile, ...

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 safety compared to lithium to replace

Lithium-ion ...

In comparison, sodium carbonate is abundant. In fact, it''s the sixth most present element on the planet and

more than 1,000 times more abundant than lithium. ... it appears that sodium-ion batteries show the most

promise for ...

The cost per kilowatt-hour for lithium iron phosphate batteries and ternary lithium batteries is relatively high,

making it difficult to meet the requirements for large-scale commercialization in capacity-type energy storage.

Page 3/5



Comparison of lithium and sodium
energy storage costs

For energy storage, the ideal cost per kilowatt-hour needs to be below 0.3 yuan/kWh, making sodium-ion

batteries the ...

energy storage applications (e.g., mini- and micro-grids, electric vehicles, distribution network applications)

are not covered in this primer; however, the authors do recognize that these sectors strongly interact with one

another, influencing the costs of energy storage as manufacturing capacity scales up as

The costs of delivery and installation are calculated on a volume ratio of 6:1 for Lithium system compared to a

lead-acid system. This assessment is based on the fact that the lithium-ion has an energy density of 3.5 times

...

The cost per kilowatt-hour for lithium iron phosphate batteries and ternary lithium batteries is relatively high,

making it difficult to meet the requirements for large-scale ...

Cost comparison of model sodium-ion and lithium-ion batteries. The model systems are 7 kW, 11.5 kWh

batteries with calculated cell material costs for the reference LMO-sG battery and a theoretical LMO-sG

battery in which the copper foil is replaced with aluminum foil and lithium is replaced with sodium. Data was

drawn from .

SIBs, due to their lower cost and higher safety, are being explored for use in stationary energy storage

systems, such as grid-scale batteries, and in emerging markets like electric buses and two-wheelers.

?Conclusion? In ...

This work presents a feasible route for the facile synthesis of three-dimensional (3D) hierarchical mesocarbon

microbead (MCMB) as anodes for lithium ion batteries (LIBs) and sodium ion batteries ...

which seeks to achieve 90% cost reductions for technologies that can provide 10 hours or longer of energy

storage within the coming decade. Through SI 2030, he U.S. Department of Energy t (DOE) is aiming to

understand, analyze, and enable the innovations required to unlock the potential for long-duration applications

in the following technologies:

Production Cost: The production cost for sodium-ion batteries is lower, around $50 per kWh, compared to $70

per kWh for lithium-ion batteries. Performance. Energy Density: ...

Renewable energy has become an important part of the energy mix in many countries around the world. One

of the key issues that are still facing renewable energy systems is the ability to store energy when the supply is

greater than the demand, and the ability to return this stored energy back to the grid in a short period of time

when the demand exceeds the supply.

With energy densities ranging from 75 to 160 Wh/kg for sodium-ion batteries compared to 120-260 Wh/kg for
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lithium-ion batteries, there exists a disparity in energy storage capacity. This disparity may make sodium-ion

...
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