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Solid-state sodium-ion energy storage
battery

Overview
Researchers within the University of Maryland's A. James Clark School of Engineering,
have now developed a NASICON-based solid-state sodium battery (SSSB) architecture
that outperforms current sodium-ion batteries in its ability to use sodium metal as the
anode for higher energy density, cycle it at record high rates, and all with a more
stable ceramic electrolyte that is not flammable like current liquid electrolytes.
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[2505.04391] Advancements in Solid-State Sodium-Based Batteries…

May 7, 2025 · The outlook on the future of sodium-based solid-state batteries
underscores their potential to meet emerging energy storage demands while
leveraging the abundant availability …

Energy Storage

May 15, 2024 · The PEO/NZSP/SPB electrolyte developed for all-solid-state sodium-
ion batteries (ASSSBs) exhibited a strong ionic conductivity, a large window for
electrochemical stability, …

Solid-state sodium-based batteries: Advances ...

Jul 1, 2025 · By employing solid-state electrolytes for both the anode and cathode,
ASSBs offer unparalleled levels of safety and stability, making them highly desirable
for applications …

Recent progress, challenges, and perspectives in the …

Oct 15, 2023 · Sustainable energy storage technologies, such as all-solid-state
sodium batteries, are seen as a promising field of research. The high energy and
power densities of all-solid …

Sodium Solid State Battery Innovations for Better Energy Storage

Apr 29, 2025 · Sodium solid-state batteries (SSSBs) have emerged as a promising
alternative to lithium-based counterparts due to sodium''s abundance and lower cost.
However, challenges …

Solid-State vs Sodium-Ion: Who Will Dethrone …

Apr 11, 2025 · The rise of renewable energy (RE) and the electric vehicle boom have
brought with them increased expectations from the energy storage …

A family of dual-anion-based sodium superionic conductors for all-solid ...

Oct 1, 2024 · All-solid-state sodium-ion batteries are promising candidates for grid-
scale energy storage, but they require superior solid-state electrolytes (SSEs). Here
sodium-ion SSEs …

Solid‐State Sodium‐Ion Batteries: Theories, …

Dec 12, 2024 · In this study, the fundamental theories of solid-state sodium-ion
batteries are systematically reviewed. Then, focusing on solid electrolytes, key …

Discovery brings all-solid-state sodium batteries closer to …
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Apr 11, 2024 · The pursuit of greener energy also requires efficient rechargeable
batteries to store that energy. While lithium-ion batteries are currently the most
widely used, all-solid-state …

Solid-State vs Sodium-Ion: The Future of Energy Storage

Apr 11, 2025 · While solid-state batteries may dominate high-performance niches,
sodium-ion batteries are strategically tailored for cost-effective grid storage.
Together, these …

Solid-State Sodium-Ion Batteries: Theories, Challenges and

Jan 22, 2025 · However, the commercial development and large-scale application of
solid-state sodium-ion batteries urgently need to address issues such as the low room-
temperature ionic …

(PDF) Sodium and sodium-ion energy storage …

Aug 1, 2012 · The sodium-ion battery field presents many solid state materials
design challenges, and rising to that call in the past couple of years, several …

UChicago Prof. Shirley Meng''s Laboratory for …

Jul 3, 2024 · UChicago Pritzker Molecular Engineering Prof. Y. Shirley Meng''s
Laboratory for Energy Storage and Conversion has created the world''s first …

Progress and Challenges for All-Solid-State …

All-solid-state sodium batteries (ASSBs) are regarded as the next generation of
sustainable energy storage systems due to the advantages of abundant …

Advancing solid-state sodium batteries: Status quo of sulfide …

Nov 1, 2024 · Solid-state sodium batteries are among the most promising candidates
for replacing conventional lithium-ion batteries for next-generation electrochemical
energy storage systems. …

LiNa Energy

Jul 15, 2025 · Low-cost solid-state sodium battery technology LiNa Energy is helping
the energy sector accelerate the transition to Net Zero, through our …

Sodium and sodium-ion energy storage batteries

Aug 1, 2012 · The sodium-ion battery field presents many solid state materials
design challenges, and rising to that call in the past couple of years, several reports
of new sodium-ion …

Comprehensive review of Sodium-Ion Batteries: Principles, …
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Feb 1, 2025 · Sodium-ion batteries have a significant advantage in terms of energy
storage unit price compared to lithium-ion batteries. This cost-effectiveness stems
from the abundance and …

Technology Strategy Assessment

Jul 19, 2023 · Chemistries Molten Na batteries, including both NaS and NaMH
chemistries, employ a molten Na anode and a ceramic sodium-ion conducting solid-
state separator, most …

Sodium-ion batteries: state-of-the-art technologies and …

Feb 9, 2025 · Sodium-ion batteries (SIBs) are a prominent alternative energy storage
solution to lithium-ion batteries. Sodium resources are ample and inexpensive. This
review provides a …

Research Progress on the Solid Electrolyte of Solid-State Sodium-Ion ...

Jan 11, 2024 · Because sodium-ion batteries are relatively inexpensive, they have
gained significant traction as large-scale energy storage devices instead of lithium-
ion batteries in …

New solid-state sodium batteries enable lower cost and …

Dec 19, 2023 · New solid-state sodium batteries enable lower cost and more
sustainable energy storage battery storage energy sodium engineered solutions
energy solutions Schematic of a …

Hybrid electrolyte enables solid-state sodium batteries

May 2, 2025 · Solid-state sodium (Na) batteries open the opportunity for more
sustainable energy storage due to their safety, low cost and high energy density.
Inorganic solid electrolytes show...

New solid-state sodium batteries enable lower …

Dec 19, 2023 · Researchers within the University of Maryland''s A. James Clark
School of Engineering, have now developed a NASICON-based solid-state …

Recent Progress and Prospects on Sodium-Ion …

May 13, 2024 · Moreover, all-solid-state sodium batteries (ASSBs), which have higher
energy density, simpler structure, and higher stability and safety, are …

World''s first anode-free sodium solid-state battery

Jul 10, 2024 · Researchers at the Laboratory for Energy Storage and Conversion have
created a new sodium battery architecture with stable cycling for several …

Solid State Battery Technology: The Future of …
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Jun 9, 2025 · A solid state battery offers next-gen energy storage for solar and EVs,
delivering faster charging, longer lifespan, and higher efficiency.

High-performance solid-state sodium-ion batteries for …

This work advances the development of safe, high-performance batteries for
transportation electrification and grid-scale energy storage, while the closed-loop
feedback strategy has been …

Engineering, Understanding, and Optimizing …

Abstract Rechargeable all-solid-state sodium batteries (ASS-SBs), including all-solid-
state sodium-ion batteries and all-solid-state sodium-metal batteries, are …

Solid-State and Sodium-Ion Batteries: The Future of Energy Storage

Mar 28, 2025 · In the field of new energy, the progress of energy storage technology
has attracted much attention, among which lithium batteries, sodium batteries, solid-
state batteries and …

Wide-temperature solid-state sodium metal batteries using Na

Jan 1, 2025 · Abstract Solid-state sodium metal batteries (SSMBs) are considered as
one of the critical technologies for safe and high-energy-density batteries. However,
most SSMBs …

Solid-State Sodium Battery Production: …

Oct 31, 2024 · Solid-state sodium batteries (SSSBs) offer a safe, cost-effective
alternative to lithium batteries, enhancing energy storage with high density …

German Sodium Chloride Solid State (SCSS) …

Once the Train 1 (120 MWh) plant is built and operating, the longer-term vision for
the joint venture is to consider additional trains or a Gigawatt battery facility in …

Ultra-stable all-solid-state sodium metal batteries enabled …

Jul 4, 2022 · Sodium ion batteries are recognized as attractive energy-storage
devices for next-generation large-scale applications due to the high abundance and
wide distribution of sodium …

Durable high voltage solid-state sodium batteries with …

Nov 1, 2024 · Sodium-ion battery (SIB) has been considered a low cost and more
sustainable device compared with lithium-ion battery. Meanwhile, solid-state sodium
batteries (SSBs) with …

Sodium-based solid electrolytes and interfacial stability.
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Aug 1, 2022 · Electrochemical energy storage is a cost-effective, sustainable method
for storing and delivering energy generated from renewable resources. Among
electrochemical energy …

Technology Strategy Assessment

Jul 19, 2023 · Solid-State Sodium Batteries (SSSBs) Unlike molten Na or NaIBs,
relatively less mature SSSBs do not use (significant) liquid electrolyte to facilitate ion
transport through the …

Solid-state sodium-based batteries: Advances ...

Jul 1, 2025 · The outlook on the future of sodium-based solid-state batteries
underscores their potential to meet emerging energy storage demands while
leveraging the abundant availability …

Solid-State vs Sodium-Ion: The Future of Energy Storage

Apr 11, 2025 · Solid-State vs Sodium-Ion: A Collaborative Future Solid-state batteries
promise high energy density and fast charging capabilities, making them suitable for
Electric Vehicles …
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