
Energy storage beyond lithium-ion

In the 1980s, John Goodenough discovered that a specific class of materials--metal oxides--exhibit a unique

layered structure with channels suitable to transport and store lithium at high potential. It turns out, energy can

be stored and released by taking out and putting back lithium ions in these materials. Around the same time,

researchers also ...

Lithium-metal batteries have emerged as promising candidates for enabling beyond-Li-ion batteries with

significantly enhanced energy storage capabilities. Guo et al. (article number 2301638 ) introduce a functional

separator decorated with Mg 3 N 2 on the Li-metal surface, stabilizing the anode electrochemistry and

enabling high-energy ...

&quot;Energy storage devices need to be improved for further electrification of transportation and energy

storage systems for renewable energy sources,&quot; Schaefer said. &quot;To meet these demands,

beyond-lithium-ion battery systems have gained attention.

Guided by the above vision, this Special Issue of ''Beyond Lithium: A New Era of Sustainable Energy

Engineering'' scopes the interdisciplinary research towards novel electrochemical energy conversion and

storage technologies, with the aim to further the fundamental understanding of disruptive structure-property

relationships in new battery ...

The rapid advancement of technology and the growing need for energy storage solutions have led to

unprecedented research in the field of metal-ion batteries. ... Beyond lithium-ion: emerging frontiers in

next-generation battery technologies ...

The 14th Beyond Lithium-Ion Conference (BLI-XIV) will be hosted by Oak Ridge National Laboratory

(ORNL) from July 23 to July 25, 2024 at the Crowne Plaza hotel in downtown Knoxville. ... BLI-XIV will

focus on the holistic design of energy storage and conversion beyond lithium ion to achieve a sustainable

future. Sessions will focus on:

As an introduction to the more general reader in the field of solid state ionics and to provide a starting point

for discussing advances, it is apposite to recall the components of the first generation rechargeable lithium-ion

battery, Fig. 1 [1].Upon charging, Li + is extracted from the layered lithium intercalation host LiCoO 2, acting

as the positive electrode, the Li + ions ...

Beyond Lithium-Ion. Today''s Li-ion battery technology has changed the way we live. This amazing energy

storage device has allowed people to run computers that can transmit data to cell towers and run dozens of

applications and yet fit in the palms of our hands  has also enabled the production of vehicles that can travel

over 250 miles in a single charge.
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Long(er)-Duration Energy Storage Paul Denholm, Wesley Cole, and Nate Blair National Renewable Energy

Laboratory Suggested Citation Denholm, Paul, Wesley Cole, and Nate Blair. 2023. Moving Beyond 4-Hour

Li-Ion Batteries: Challenges and Opportunities for Long(er)-Duration Energy Storage. Golden, CO: National

Renewable Energy Laboratory.

Advance your knowledge in energy storage, with the latest research from Carbon Energy. To mark a special

session at American Chemistry Science (ACS) Fall 2022, we are highlighting key articles within the theme of

''Energy Storage Beyond Li-ion Batteries''. All articles are free to read with open access.

The energy-storage frontier: Lithium-ion batteries and beyond George Crabtree, Elizabeth K&#243;cs, and

Lynn Trahey Materials play a critical enabling role in many energy technologies, but their development and

commercialization often follow an unpredictable and circuitous path.

Research for high performance energy storage devices has steadily been attracting more allure due to the

rapidly growing demand for high power and high energy applications such as electric vehicles (EVs) and

hybrid electric vehicles (HEVs) [1], [2].Lithium-ion batteries (LIBs), as today''s most advanced and

established energy storage devices, have ...

Since the "rocking-chair" based lithium ion batteries (LIBs) were commercialized by Sony Corporation in

1991, LIBs have occupied most of the growing market due to their outstanding merits in safety, operation

lifespan, and energy density, which heavily eclipse other rechargeable batteries (such as lead-acid batteries)

[3], [4].However, the rise of practical ...

performance of advanced Lithium-ion batteries set a realistic benchmark for the evaluation of the "beyond

Li-ion" technologies. In our survey of beyond Li-ion technologies, we have evaluated both new chemistries

and new device architectures. As many of these advanced energy storage technologies will require new

manufacturing

The tremendous improvement in performance and cost of lithium-ion batteries (LIBs) have made them the

technology of choice for electrical energy storage. While established battery chemistries and cell architectures

for Li-ion batteries achieve good power and energy density, LIBs are unlikely to meet all the performance,

cost, and scaling targets required for ...

The most familiar choice for energy storage is lithium-ion batteries. But they are expensive and require a lot of

minerals - cobalt and nickel, especially - that are sourced from foreign countries. Add to that, lithium-ion

batteries only store enough energy for two to four hours at the large scale required.

1 Beyond Lithium Accelerating Non-Lithium Long Duration Energy Storage in the U.S. and DoD Zachary

Berzolla, Massachusetts Institute of Technology Trevor Jones, Harvard Law School Devan Zalla, Harvard

Kennedy School of Government Eric Horne, Harvard Business School Oscar Gonzalez, Harvard Business
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School

In the electrical energy transformation process, the grid-level energy storage system plays an essential role in

balancing power generation and utilization. Batteries have considerable potential for application to grid-level

energy storage systems because of their rapid response, modularization, and flexible installation. Among

several battery technologies, lithium ...

MITEI''s three-year Future of Energy Storage study explored the role that energy storage can play in fighting

climate change and in the global adoption of clean energy grids. Replacing fossil fuel-based power generation

with power generation from wind and solar resources is a key strategy for decarbonizing electricity. Storage

enables electricity systems to remain in... Read more

Particularly in the electric grid space, redox flow batteries are considered a valuable beyond lithium-ion

technology. Compared to lithium-ion batteries, which are able to deliver lots of energy over a short period of

time, flow batteries are better suited to deliver lower amounts of energy over longer durations.
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