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®® @@ US Unigrid launches Na-ion home battery (9.25
o kWh, 10k cycles) in Europe, US rollout by 2026.
® ®®® US state policies in 2026 boost energy storage,
° VPPs, and IRPs for grid stability.
®@@® @60 Li-ion recycling in 2026 achieves >95% recovery
for Li, Co, Ni via hydrometallurgy.
®®0®6® Post-2026, sodium-ion batteries are set to lead

grid storage due to cost and material abundance.

®@®®0® CATL unveils 8C ultra-fast charging battery for
commercial EVs, 80% in 6m 48s, 10yr warranty.

® ®® e Australia to build 20MW/200MWh 10-hour CO2
battery LDES facility with Italy's Energy Dome.

CATL commercializes 'TENER Sodium' Na-ion

[ X X X J
BESS, 1GWh China shipments by 2026,
international 2027.
@ ® 0 e Illinois approves ComEd's battery VPP program
(J for grid resilience and customer value.

® ® ® ® China: Na-ion batteries qualify for grid ES, costs
¥0.35/Wh, nearing LFP parity by 2027.

Peak Energy to build US's first 4 GWh Na-ion

o000 . . . .
BESS factory in California, production by Q1
2027.

c000 UK Integrals Power LMFP cathode selected for EU
'OLiIMPUS' project, targeting 220 Wh/kg
automotive cells.

(X} Argentina awards 700.5 MW of BESS projects
($700M) to strengthen national grid.
Aqua Metals advances US Midwest campus for

[ X X X ]

LFP battery recycling and critical mineral
recovery.

Canada's Mapleview Energy launches 600 kWh
second-life EV battery storage pilot in Ontario.
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i Project A Trina Storage secures Swedish 50MW/209MWh

Trina Storage ( X ] (X X X ] (X X J [ X X J (X X X ] - . )
#15 nnounce BESS contract, debuting integrated solutions in

Sweden BESS

ment Europe.
Moment Energy opens world's largest second-life

Moment Energy ProjectA | o o @ eeee ooo YY) XX el Sl geste

#16 Megafacto nnounce EV battery facility in Vancouver, targeting
SRl ment 1GWh/year by 2030.
ESS Tech pivots to Na-ion batteries, sees $1B

ESS Tech Na-ion Corporat | o g @ Y eeee oo oo pvo " ¥
#17 i e opportunities in data centers/critical

Pivot ([ ] .

Strategy infrastructure.

#18 Japan Na-ion Mass Research ©© 0 @® ( X ) (XX X ) [ X X ) [ X X ) Japan's NEDO funds 14 orgs to mass produce

Prod Project rare-metal-free Na-ion batteries.

. Corporat .
#19 US/DE Recycling c | ee [ X X X ] [ X X X ] (X X ) ® ® @0 Redwood Materials expands US, BASF boosts
e expansi
Expansion Opn ° German Li-ion battery recycling capacity.

IDTechEx: US lags China/EU in second-life EV
US Lags 2nd-Life EV Market o000 ([ X X J [ X N J [ X X X ] o /

#20 battery innovation, urgent need for
Batts Report () [ ) )
infrastructure.
#921 Australia VPP Solar Policy (XX X} [ X X J [ X X J (X J Australia's Solar Sharer Offer mandates 3-hour
Offer Analysis ° free power plans to boost VPPs.
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Challenges Analysis Y o
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#24 KAUST Li-S N——— o000 0000 (XX X ) [ X X ) KAUST develops LMCE for Li-S batteries, enabling
rea r
Electrolyte sl [ [ stable operation at 100°C and cold start at -20°C.
#25 Black Mass Prices Market (XX X ] (XX X ] [ X X ) ® ®@ ® ® Black mass transactions sluggish, LFP black mass
Plunge Report [ ] prices plunge due to falling lithium carbonate.
426 2026 Li-ion Recycling  Market 000 (X X ) (X ) (X X} 2026 Li-ion recycling focuses on black mass
Overview Overview separation; direct recycling shows future promise.
Corporat
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#30 Redflow rounce (X ) o000 (X X ) (X ) LX) Redflow to supply ZBM3 zinc-bromine flow
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uci aclll
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#32  Altris Na-ion Funding e )
° battery production for ESS/slow EVs.
Funding
. CATL launches latest Na-ion battery for
CATL Na-ion for New (X X X J [ X X X ] [ X X X J o000 (XX X ] .
#33 mass-market EVs, enters production, good cold
Mass EV Product Y
weather.
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#34 Natron Energy [ X X ) [ X X J (X X X ] ( X ] ® ® @@ Natron Energy raises $50M to accelerate Na-ion
@
Na-ion Fund Furmelive ° battery production for data centers/industrial.
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Lyten achieves Li-S battery breakthrough with 3D
graphene for aviation, extending flight.

Sila Nanotechnologies supplies Gen. 2 silicon
anode material to automotive for 20% EV range
boost.

Group14 secures investment to expand SCC55
silicon anode production, boosting energy density
by 50%.

Amprius reports record energy density for silicon
nanowire battery for aviation applications.

Enovix progresses 3D silicon Li-ion battery for
wearables/smartphones, high capacity, fast
charging.

Tesla refines dry electrode process in
Gigafactories, boosting EV production efficiency.

24M partners to scale SemiSolid battery
production, reducing costs, improving energy
density.

Sakuu expands 3D printing for advanced battery
production, enabling custom shapes, higher
energy density.

Redwood Materials opens gigafactory-scale
battery recycling facility in Nevada.

Li-Cycle opens German Spoke facility, boosting
European battery recycling capacity.

Ascend Elements partners for sustainable cathode
material production from recycled batteries.

US IRA drives massive investment in North
American battery supply chain development.

Global battery material prices volatile due to
supply chain disruptions and demand swings.

NY State launches major grid-scale battery
storage auction to boost renewable integration.

VPP technology integrates more battery storage
for enhanced grid flexibility and resilience.

Community battery projects empower local grids
in Australia, boosting energy independence.

Battery storage for data centers increases for
backup power and grid support, replacing diesel.

Microgrid battery deployments enhance resilience
and energy independence in remote areas.

BaaS models emerge in industrial sector for
decarbonization and cost savings, reducing
upfront investment.

Low | Yellow highlight = featured article
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I Three Questions That Demand Your Decision This Week

@ Is your Li-ion strategy resilient to Na-ion's rise?

Chinese giants (CATL) are commercializing Na-ion for grid BESS and mass-market EVs, with costs nearing LFP
parity by 2027. US firms (Unigrid, Peak Energy, ESS Tech) also entering. How will this impact your market
share and material sourcing?

® Are your supply chains ready for circularity?

Advanced Li-ion recycling now achieves >95% recovery for key metals (Li, Co, Ni). However, market volatility
(black mass prices) and informal recycling (China) pose risks. How will you secure recycled materials and
manage price swings?

© Can your EVs match 8C ultra-fast charging?

CATL's 'Tianxing II' battery charges commercial EVs to 80% in under 7 minutes, even at -20°C, backed by a
10-year warranty. This sets a new benchmark. Does your EV platform risk obsolescence without similar
charging speeds?

I Opportunities vs. Threats for US/European Companies
Opportunity vs. Threat Matrix for US/European Companies

Opp. > Threat Both High

UniGrid Si Anode

@ o O @

US/EU Rec US Policy China EV

! - O O

&

c

2

é Low Impact Threat > Opp.

(@]

{

2L/Recy
< Threat —

® UniGrid New residential ESS Li-ion market share
® China Na Critical Cost-eff. grid ESS China market lead
® China EV Critical Mass EV adoption Tech gap widens
® US/EU Rec Opp. Circular economy Virgin material
® LDES Opp. Grid stability Li-ion limits
® Si Anode Opp. Higher energy density Graphite anode
® US Policy Opp. Domestic growth Foreign reliance
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® 2L /Recy Ref. Catch up 2L Waste mgt issues
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I Deep Dive @ — US Na-ion Home Storage Enters Europe

#01 | 2026/07/08 | pv magazine Global | Tech Novelty® ® ® ® O Proximity® ® ® ® ® Market Impact® ® ® ® O Data
Reliability® ® ® ® O US/EU Relevancceo ® ® ® ®

California-based Unigrid has launched its 'Na+Casa' residential sodium-ion energy storage system, with initial
installations already completed in Europe and a U.S. rollout planned by year-end 2026. The 9.25 kWh
wall-mounted system, utilizing a proprietary sodium chromium oxide (NaCrO2) cathode, boasts a
10,000-cycle lifespan, wide temperature tolerance, and enhanced safety compared to lithium-ion batteries.

Unigrid aims for 1 GWh of annual battery cell production capacity in 2026, positioning Na-ion as a safer,
more sustainable, and scalable alternative for home energy storage, reducing reliance on lithium supply

chains.

» Strategic Analyst's Perspective

Strategic Analyst's Perspective: Unigrid's Na+Casa launch is a realistic and significant step for
residential Na-ion, leveraging inherent safety and abundant materials. The 10,000-cycle
lifespan is competitive. Technical barriers remain in scaling production efficiently and achieving
cost parity with mass-produced LFP. [Opportunity] for US/EU OEMs & device manufacturers to
integrate safer, more sustainable home storage solutions, diversifying away from Li-ion.
[Threat] for existing Li-ion residential ESS providers facing new, cost-competitive alternatives.
Next Actions: [Procurement] Evaluate Na+Casa for residential product lines by Q4 2026.
[R&D;] Benchmark NaCrO2 cathode performance against internal roadmaps by Q1 2027.

I Deep Dive @ — CATL Commercializes Field-Validated Na-ion BESS

#07 | 2026/07/05 | Markets Insider / PR Newswire | Tech Novelty® ® ® ® O Proximity® ® @ ® O Market Impacte ®o ® @ ®
Data Reliability® ® ® ® O US/EU Relevancce ® @ ® O

CATL has commercialized 'TENER Sodium,' the world's first field-validated sodium-ion Battery Energy Storage
System (BESS), with 1 GWh shipments targeted in China by year-end 2026 and international expansion by
June 2027. This system offers excellent performance in extreme temperatures, a 15,000-cycle lifespan,
enhanced safety, and remarkably low auxiliary power consumption (approx. 1% of Li-ion).

This breakthrough transitions Na-ion technology from research to market reality for large-scale stationary
storage, addressing lithium supply constraints and geopolitical risks with abundant sodium as a primary

material.

» Strategic Analyst's Perspective

Strategic Analyst's Perspective: CATL's 'TENER Sodium' commercialization is a critical
milestone, validating Na-ion for grid-scale applications. The 15,000-cycle lifespan and low
auxiliary power consumption are impressive and realistic for stationary use. The primary
technical barrier is scaling production rapidly to meet global demand while maintaining
cost-effectiveness. [Opportunity] for US/EU grid operators and project developers to diversify
BESS procurement with a potentially cheaper, safer, and more sustainable option. [Threat] for
US/EU Li-ion BESS manufacturers who could lose market share, especially in cost-sensitive
segments. Next Actions: [Procurement] Initiate due diligence on CATL's international Na-ion
BESS offerings by Q1 2027. [Strategy] Develop a competitive response plan for Na-ion market
entry by Q2 2027.
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I Deep Dive @ — CATL's Na-ion Battery for Mass Market EVs

#33 | 2026-07-XX | EVTech.news / Company Press Release | Tech Novelty® @ ® ® O Proximity® @ ® ® O Market
Impact® ® ® ® ® Data Reliability® ® ® ® O US/EU Relevancce ® ® @ O

CATL has unveiled its latest generation sodium-ion battery for the mass-market electric vehicle (EV) sector,

entering production for Changan Automobile models. This new product significantly improves the balance

between cost-effectiveness and performance, aiming to accelerate the adoption of entry-level EVs. The

lithium-free Na-ion battery also boasts superior capacity retention in low-temperature environments (e.g.,

-20°C) compared to Li-ion.

This development signals Na-ion's serious entry into the EV market as a complementary solution to

lithium-ion, reducing supply chain risks and enhancing sustainability by utilizing abundant sodium.

» Strategic Analyst's Perspective

Strategic Analyst's Perspective: CATL's mass production of Na-ion for EVs is a game-changer,

especially for entry-level segments and cold climates. The claims of competitive range and
superior cold-weather performance are plausible given CATL's R&D; prowess. The main

technical challenge is achieving energy density comparable to higher-end Li-ion for broader EV

adoption. [Opportunity] for US/EU OEMs to explore Na-ion for cost-sensitive EV models or
those requiring robust cold-weather performance, diversifying battery suppliers. [Threat] for
US/EU battery manufacturers and EV makers who rely solely on Li-ion, risking a competitive
disadvantage in the affordable EV segment. Next Actions: [R&D;] Initiate internal projects to
evaluate Na-ion battery integration for entry-level EVs by Q4 2026. [Business Dev] Explore
potential partnerships with Na-ion cell developers for EV applications by Q1 2027.

I Other Notable Articles

UK's Integrals Power LMFP Cathode Active Material Selected for Horizon Europe 'OLIMPUS' Project, Boosting European Battery Supply Chain
(Environment+Energy Leader)

Tech Novelty® ® ® ® O Proximity® @ OO O Market Impact® ® ® OO US/EU Relevancco ® @ ® ®
EU project to develop high-manganese LMFP cathode (220 Wh/kg) by 2030, boosting European
self-sufficiency.

battery

IDTechEx Report: US Lags China and EU in Second-Life EV Battery Innovation, Highlighting Challenges and Opportunities (Energy Central / IDTechEx)

Tech Novelty®@ OOOO Proximity® @ ® ® ® Market Impact® ® ® OO US/EU Relevancco o ® @ @

US lags in second-life EV battery deployment; urgent need for infrastructure to manage retired batteries.

Tesla Further Refines Dry Electrode Process in Gigafactories, Significantly Boosting Production Efficiency (Automotive/EV News / Industry Analysis)

Tech Novelty® @ ® OO Proximity® @ @ ® O Market Impact® ® ® ® O US/EU Relevancco o ® @ @

Tesla's dry electrode refinements boost battery production efficiency, cutting costs and energy for EVs.

US Inflation Reduction Act (IRA) Drives Significant Investment in North American Battery Supply Chain Development (Financial News / Government

Report / Industry Analysis)
Tech Novelty ® OO OO Proximity® ® ® ® ® Market Impact® ® ® ® ® US/EU Relevancco @ @ @ ®

IRA incentives are driving massive investment across the North American battery supply chain, from mining

to recycling.
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I Recommended Actions This Week

Action recommendations based on article evaluation matrix and opportunity/threat analysis.

I Immediate (this week)

e [Strategy] Assess competitive threat from Chinese Na-ion BESS (CATL #07) and EV batteries (CATL
#33) in key markets.

¢ [R&D;] Benchmark CATL's 8C ultra-fast charging performance (#05) against current EV battery
roadmaps.

| Short-term (1 month)

e [Procurement] Evaluate Na-ion battery suppliers (Unigrid #01, Peak Energy #10, ESS Tech #17,
Natron #34) for residential, grid, and industrial applications.

e [Strategy] Analyze US IRA incentives (#46) for domestic battery manufacturing and recycling
investments.

e [R&D;] Investigate silicon anode material integration (Sila #36, Group14 #37, Amprius #38, Enovix
#39) for next-gen Li-ion performance.

I Medium-long term (quarter+)

¢ [R&D;] Monitor Li-S battery advancements (KAUST #24, Lyten #35) for high-energy density
applications like aviation.

e [Procurement] Develop circular supply chain strategies, including partnerships for advanced recycling
(Redwood #19, #43, Li-Cycle #44, Ascend Elements #45).

e [Business Dev] Explore Battery-as-a-Service (BaaS) models (#53) and VPP opportunities (#02, #08,
#21, #49) for industrial and grid services.

troy-technical.jp/en | Original curation. Article copyrights belong to respective authors. | Gemini API + Claude | 2026-07-11
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#01 Unigrid Launches Na+Casa Sodium-lon Home

Storage System, Initial European Deployment
Underway

Published July 08, 2026  pv magazine Global USA

| overview

California-based Unigrid has unveiled its first residential sodium-ion energy storage
system, "Na+Casa," with initial installations completed in Europe and a U.S. rollout
planned by year-end 2026. Leveraging a proprietary sodium chromium oxide
(NaCrO,) cathode, the 9.25 kWh wall-mounted system offers a 10,000-cycle lifespan,
wide temperature tolerance, and enhanced safety compared to lithium-ion batteries.
This move positions Unigrid to achieve 1 GWh of annual battery cell production
capacity in 2026, marking a significant step towards scalable, safer home energy

storage.



| N DEPTH

Key Findings

Unigrid, a California-based sodium-ion battery developer, has announced the launch of
its first residential energy storage system, "Na+Casa," with initial deployments already
completed in Europe. This marks a pivotal moment for sodium-ion technology, bringing
a safer and more sustainable alternative to lithium-ion batteries into the home energy

market.

Technical Details

The Na+Casa system is built around Unigrid's proprietary sodium chromium oxide
(NaCrO,) cathode technology, which is central to its enhanced performance and safety
profile. The system is a 9.25 kWh wall-mounted unit, designed to operate reliably across
a wide range of temperatures. It boasts an impressive lifespan of 10,000 cycles,
significantly outperforming many conventional residential lithium-ion storage solutions.
Sodium-ion batteries are inherently safer than their lithium-ion counterparts, with a
lower risk of thermal runaway and fire, making them particularly attractive for household
applications. This inherent safety, combined with robust performance metrics, positions

Na+Casa as a compelling option for homeowners seeking reliable energy independence.

Background & Context

The energy storage market is experiencing rapid growth, driven by the increasing
adoption of renewable energy sources and a growing demand for residential self-
consumption. However, this expansion is tempered by concerns over lithium supply
constraints, price volatility, and safety issues associated with current lithium-ion
technologies. Sodium-ion batteries offer a promising solution to these challenges,
utilizing abundant and inexpensive sodium as their primary material. Unigrid's
introduction of Na+Casa represents a pioneering effort to commercialize sodium-ion
technology for practical residential use, aiming to reduce supply chain dependencies and

pave the way for a more resilient and sustainable energy infrastructure.



Strategic Significance & Outlook

Following its European debut, Unigrid plans to launch Na+Casa in the U.S. market by the
end of 2026. The company aims to achieve an annual battery cell production capacity of
1 GWh in 2026, which will be crucial for scaling the availability of its Na+Casa systems.
This ambitious production target is expected to accelerate the adoption of sodium-ion
battery technology and reshape the competitive landscape of the residential energy
storage market. The widespread availability of more affordable and safer storage
solutions will enable households globally to further integrate renewable energy,

contributing significantly to energy independence and a carbon-free future.

Source: https://www.pv-magazine.com/2026/07/08/unigrid-unveils-sodium-ion-residential-energy-

storage-systems/
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#02 U.S. State Policies Strengthen Energy Storage Role,
Accelerating VPPs and Integrated Resource Planning

Published 2026-03 Morgan Lewis  USA
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| overview

In 2026, U.S. state-level energy storage policies are significantly enhanced, prioritizing
battery roles in renewable integration, load growth, grid congestion, and data center
reliability. State procurement mandates remain the primary driver for large-scale
storage deployment, with storage now a core resource in Integrated Resource Plans.
Demonstrative programs and incentives are expanding market access, while
aggregation of Distributed Energy Resources (DERs) and Virtual Power Plants (VPPs)

accelerates, aiming for both grid stability and decarbonization.
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Key Findings

U.S. state-level energy storage policies in 2026 have undergone significant
strengthening, reflecting the increasingly vital role of batteries in integrating renewable
energy, addressing growing load demands, mitigating transmission congestion, and

ensuring reliability for critical infrastructure like data centers.

Policy Details

State procurement mandates continue to be the most potent driver for large-scale
storage deployment, typically requiring utilities to develop or acquire specific amounts of
energy storage capacity (often expressed in megawatts) by defined deadlines.
Concurrently, reforms in Integrated Resource Planning (IRP) are embedding energy
storage as a core resource in future power supply plans. This signifies a shift where
storage is no longer merely an ancillary service but a fundamental planning component
on par with generation and transmission. Pilot programs and incentive structures,
including tax credits and subsidies, are further expanding market access for new energy
storage technologies. Notably, the aggregation of distributed energy resources (DERs)
and the acceleration of Virtual Power Plant (VPP) initiatives are gaining momentum. VPPs
integrate smaller, decentralized storage systems, such as residential and commercial
batteries, to operate as a single, large-scale power plant, contributing significantly to

grid stability and resilience.

Background & Context

The U.S. power system faces multifaceted challenges, including aging infrastructure, the
intermittency of increasing renewable energy penetration, and extreme weather events
exacerbated by climate change. To address these issues, energy storage has been
recognized as a crucial tool for smoothing renewable output, managing peak loads,
enhancing grid resilience, and achieving decarbonization targets. State-level policy
advancements, in conjunction with federal initiatives, are spurring new investment and
technological innovation, accelerating the build-out of a cleaner, more robust energy

infrastructure.



Strategic Significance & Outlook

Looking ahead, state energy storage policies are expected to become even more
sophisticated, with refined targets and strengthened incentives. Distributed storage
solutions, particularly VPPs, are poised to grow in importance as they offer benefits to
individual customers while optimizing the broader grid. These policy trends provide
stable growth opportunities for energy storage technology developers, project
developers, and associated service providers. Furthermore, improved grid flexibility and
reliability, facilitated by these policies, will accelerate the deployment of additional
renewable energy, playing an indispensable role in achieving U.S. clean energy goals and

contributing to a sustainable future.

Source: https://www.morganlewis.com/pubs/2026/03/state-energy-storage-policy-trends-for-2026
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#03 Li-ion Battery Recycling Transforms into Strategic
Material Recovery in 2026, Achieving Over 95%
Recovery Rates for Key Metals

Published July 03, 2026  Invrecovery International

| overview

In 2026, lithium-ion battery recycling has evolved from waste management to
strategic material recovery, driven by EV battery end-of-life, manufacturing scrap, and
stricter environmental regulations. Advanced hydrometallurgical recycling now
achieves impressive recovery rates: 95% for lithium and cobalt, and 97% for nickel.
This critical advancement addresses increasing demand for key metals like lithium,
nickel, cobalt, manganese, and copper, transforming hazardous waste into valuable

resources essential for a sustainable battery supply chain.
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Key Findings

In 2026, lithium-ion battery recycling has undergone a significant transformation,
evolving beyond mere waste disposal into a strategic process for critical material
recovery. This evolution is accelerated by the growing volume of end-of-life electric
vehicle (EV) batteries, manufacturing scrap, and increasingly stringent global
environmental regulations. Notably, advancements in hydrometallurgical recycling
techniques have achieved impressive recovery rates of 95% for lithium and cobalt, and
97% for nickel, effectively converting what was once hazardous waste into valuable

revenue streams.

Technical / Clinical Details

The primary recycling methods for lithium-ion batteries include pyrometallurgy and
hydrometallurgy. Hydrometallurgical processes typically involve mechanically shredding
batteries, followed by the leaching of valuable metals using acids, and subsequent
separation and recovery of individual metals through solvent extraction or precipitation.
Recent enhancements in this method have enabled the recovery of critical battery
materials such as lithium, cobalt, nickel, and manganese with high purity and exceptional
efficiency. Specifically, recovery rates of 95% for lithium and cobalt, and 97% for nickel,
represent a groundbreaking improvement over conventional processes. This significantly
reduces the environmental impact associated with raw material mining and lessens
dependence on scarce resources. The recovered materials are directly re-integrated into

the manufacturing of new batteries, fostering a circular economy model.



Background & Context

The burgeoning adoption of electric vehicles and the widespread deployment of Battery
Energy Storage Systems (BESS) for grid stabilization have led to an unprecedented surge
in demand for lithium-ion batteries. This surge brings with it concerns about the supply
risk and price volatility of critical metals like lithium, nickel, and cobalt. Concurrently,
there is a rising legal and ethical imperative to minimize the environmental footprint of
spent batteries and maximize resource utilization. Global regulatory frameworks, such as
the strengthened EU Battery Regulations for 2026, are setting mandatory recycling
obligations and recovery targets, elevating the recycling industry from a purely
environmental measure to a strategic pillar for economic security and sustainable

industrial development.

Strategic Significance & Outlook

The advancements in lithium-ion battery recycling technologies and the improved
recovery rates significantly bolster the resilience of the battery supply chain and
represent a crucial step towards realizing a circular economy. Establishing highly efficient
recycling processes will reduce the overall environmental footprint across the battery
lifecycle and attract further investment into building robust new supply chains. Moving
forward, recycling technologies are expected to evolve further, accommodating a wider
range of battery chemistries and achieving even higher purity and efficiency in material
recovery. Innovation in this sector is an indispensable factor in accelerating the transition

towards sustainable mobility and energy systems worldwide.

Source: https://www.tyichemical.com/lithium-ion-battery-recycling-in-2026-an-overview/
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#04 Next-Gen Batteries Post-2026: Sodium-lon Poised
to Lead Grid Storage Market

Published July 09, 2026  e360-Yale International

| overview

Driven by surging EV sales and grid energy storage demand, the race for cheaper,
more powerful batteries less reliant on scarce materials is intensifying post-2026.
While lithium-ion remains dominant, sodium-ion technology is transitioning from labs
to market. Utilizing readily available materials, sodium-ion batteries are uniquely
positioned to meet the rapidly growing grid storage market needs, promising supply

chain stability and cost reductions.
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Key Findings

With a dramatic increase in electric vehicle (EV) sales and an escalating demand for
energy storage in power grids, the global race to develop next-generation battery
technologies that are cheaper, more powerful, and less dependent on hard-to-source
materials is intensifying post-2026. Amidst this technological shift, sodium-ion battery
technology is moving decisively from the laboratory into commercial markets, poised to

play a crucial role in meeting the burgeoning needs of the grid storage sector.

Technical / Market Details

The battery market is currently dominated by lithium-ion technology, but its growth
trajectory and scalability are increasingly constrained by supply limitations and price
volatility of critical minerals like lithium, cobalt, and nickel. In contrast, sodium-ion
batteries leverage sodium as their primary active material, an element that is abundant
globally, making raw material procurement straightforward and significantly reducing
costs. This offers a substantial advantage in mitigating supply chain risks and providing
more economical large-scale energy storage solutions.The energy density of sodium-ion
batteries is now comparable to early lithium-ion batteries and, in some cases, on par with
lithium iron phosphate (LFP) cells. This enables them to meet performance requirements
for EV range and stationary system operational durations. Furthermore, sodium-ion
batteries generally present a lower risk of thermal runaway, making them advantageous
for meeting safety requirements in large-scale grid storage and residential applications.
Other emerging technologies include silicon anode advancements and, for some

applications, solid-state batteries (though outside the scope of this particular report).



Background & Context

The global energy system is at a historic crossroads, transitioning from fossil fuel
dependency to renewable energy sources. For this transition to succeed, massive energy
storage solutions are essential to efficiently integrate intermittent renewables like solar
and wind, ensuring a stable and reliable power supply. However, relying solely on
existing lithium-ion technology is becoming challenging to meet both the increasing
demand and the dual requirements of supply volume and cost-efficiency. Consequently,
expectations for alternative technologies like sodium-ion batteries have never been
higher. Governments worldwide are also implementing policies to support the
development and deployment of diverse battery technologies to achieve energy security

and decarbonization goals.

Strategic Significance & Outlook

Sodium-ion battery technology is highly likely to establish itself as a major player in the
grid storage market over the next few years. Its cost-competitiveness and material
abundance make it particularly attractive for emerging markets and utility-scale projects
requiring significant infrastructure investment. In the EV market, it will likely complement
lithium-ion batteries, especially for entry-level vehicles and second-life battery
applications. The commercialization of this technology will drive diversification in the
battery supply chain and serve as a critical engine for accelerating the pace of the global
energy transition. From a long-term perspective, sodium-ion batteries are expected to be

an indispensable component in building a more sustainable and resilient energy future.

Source: https://e360.yale.edu/features/energy-storage-sodium-solid-state
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#05 CATL Unveils 'Tianxing II' 8C Ultra-Fast Charging

Battery for Commercial EVs, Achieves 80% Charge in 6
Minutes 48 Seconds

Published July 09, 2026  pv magazine Global China

| overview

Chinese battery giant CATL has launched its 'Tianxing II' battery, offering 8C ultra-fast
charging capability for commercial electric vehicles, reaching an 80% charge in just 6
minutes and 48 seconds. The battery maintains superior charging performance even
at -20°C, achieved by reducing internal resistance by 50% below the industry average
and atomic-level interface reconstruction of graphite particles. This innovation is
backed by a 10-year or 1-million-kilometer warranty, poised to significantly enhance

operational efficiency and accelerate the electrification of commercial fleets globally.
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Key Findings

CATL, a global leader in battery manufacturing, has unveiled the 'Tianxing II' battery, a
groundbreaking solution for commercial electric vehicles (EVs) that boasts an industry-
leading 8C ultra-fast charging capability. This advanced battery can achieve an 80%
charge in a remarkable 6 minutes and 48 seconds, setting a new benchmark for rapid
energy replenishment in the commercial EV sector. Furthermore, it demonstrates robust

charging performance even in extreme cold conditions, down to -20°C.

Technical Details

The 'Tianxing II' battery's exceptional performance stems from several key technological
advancements. CATL has managed to reduce the battery's internal resistance by 50%
compared to the industry average. This significant reduction minimizes heat generation
during high-power charging, enhancing both safety and longevity. Crucially, the
company employed atomic-level interface reconstruction on graphite particles within the
anode, optimizing lithium-ion transport and contributing to an extended cycle life. These
innovations enable CATL to offer an unprecedented warranty of up to 10 years or 1
million kilometers, addressing critical concerns for commercial fleet operators regarding

battery degradation and replacement costs.

Background & Context

The commercial EV market, encompassing applications like buses, trucks, and logistics
vehicles, demands maximum uptime and minimal charging interruptions for economic
viability. Traditional EV batteries often struggle with charging speed, cold-weather
performance, and durability, which have hampered wider adoption. The 'Tianxing II'
directly addresses these pain points, offering a compelling solution that can significantly
improve the total cost of ownership (TCO) for commercial fleets. CATL's strategic plan to
deploy 4,000 integrated charging and battery swap stations across China by 2026 further
underscores its commitment to enabling widespread adoption and optimizing the

operational ecosystem for these advanced batteries.



Strategic Significance & Outlook

The introduction of the 'Tianxing II' battery is expected to be a game-changer for the
commercial EV industry, enabling faster turnaround times and greater operational
flexibility. Its long warranty and performance under varied conditions will de-risk
investment for fleet owners, accelerating the transition to electric powertrains. Beyond
commercial vehicles, the underlying advancements in materials and cell design could
influence the development of next-generation batteries for broader EV segments and
stationary energy storage. CATL's continuous innovation in battery technology reinforces
its position as a global leader and sets a new standard for performance, durability, and

charging efficiency in the rapidly evolving electrification landscape.

Source: https://www.evinfrastructurenews.com/ev-technology/catl-launches-8c-ultra-fast-charging-
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#06 Victoria, Australia, Partners with Energy Dome to

Develop First 20MW/200MWh 10-Hour CO2 Battery
Storage Facility

Published July 10, 2026  Energy Storage News  Australia

| overview

The State Electricity Commission (SEC) of Victoria, Australia, and Italian cleantech firm
Energy Dome announced plans for Victoria's first 10-hour Long-Duration Energy
Storage (LDES) facility in the Latrobe Valley. This 20MW/200MWh CO2 Battery system
will provide 10-12 hours of continuous power, leveraging Energy Dome's unique CO2
compression technology to store energy without reliance on critical minerals. The
project aims to enhance grid stability and integrate more renewable energy into

Victoria's power network.
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Key Findings

The State Electricity Commission (SEC) of Victoria, Australia, in partnership with Italian
clean technology company Energy Dome, has announced plans to develop Victoria's
inaugural 10-hour Long-Duration Energy Storage (LDES) facility. Located in the new
energy innovation district of the Latrobe Valley, this project will feature a
20MW/200MWh CO2 battery system, capable of providing continuous power for 10 to
12 hours.

Technical Details

Energy Dome's CO2 Battery technology, selected for this project, represents a
sustainable long-duration storage solution that does not rely on lithium or other critical
minerals, offering an attractive alternative to conventional battery chemistries. The
system operates by compressing CO2 gas into a liquid state during charging, storing
energy in this dense form. When power is needed, the liquid CO2 is expanded through a
turbine to generate electricity. This closed-loop process reuses the CO2 without
atmospheric emissions, making it an environmentally benign technology. Compared to
pumped-hydro or compressed-air energy storage (CAES), CO2 batteries offer greater

geographic flexibility and competitive deployment costs.

Background & Context

Victoria is aggressively pursuing its renewable energy targets, with significant
deployments of solar and wind power. However, the intermittent nature of these sources
necessitates robust and reliable LDES solutions to maintain grid stability and ensure
consistent power supply. This project will play a crucial role by storing excess renewable
energy during periods of high generation and discharging it during peak demand or low
renewable output. The SEC's investment underscores Victoria's commitment to building

a resilient, clean energy grid and accelerating its transition away from fossil fuels.



Strategic Significance & Outlook

The Latrobe Valley CO2 battery project serves as a crucial demonstration of LDES
technology for Victoria, paving the way for future large-scale energy storage
deployments across the state and potentially broader Australia. Its success will validate
the commercial viability and scalability of CO2 battery technology globally. With its
independence from critical minerals, the technology offers enhanced supply chain
security and a sustainable pathway for energy transitions. Energy Dome is poised to
solidify its position in the LDES market through this high-profile deployment,

encouraging further adoption of CO2 battery solutions worldwide.

Source: https://www.energy-storage.news/sec-and-energy-dome-to-deploy-20mw-240mwh-compressed-
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#07 CATL Commercializes 'TENER Sodium,’ World's
First Field-Validated Sodium-lon BESS, Targeting 1GWh
Shipments in China by Year-End

Published July 05, 2026  Markets Insider / PR Newswire  China

| overview

CATL announced the commercialization of its 'TENER Sodium Energy Storage System,’
the world's first field-validated sodium-ion BESS, at an event in Munich, Germany. The
company plans to ship TGWh of TENER Sodium systems in China by the end of 2026,
with international shipments commencing in June 2027. This system boasts excellent
performance in extreme temperatures, a 15,000-cycle lifespan, enhanced safety, and
an auxiliary power consumption rate of approximately 1% compared to lithium-ion

batteries, marking a significant milestone for non-lithium energy storage solutions.
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Key Findings

CATL, a global leader in battery innovation, has announced a pivotal moment in energy
storage: the commercialization of the 'TENER Sodium Energy Storage System' (BESS).
Unveiled in Munich, Germany, this marks the world's first field-validated sodium-ion
BESS, transitioning sodium-ion battery technology from research to market reality. CATL
projects initial shipments of 1 gigawatt-hour (GWh) of TENER Sodium systems within
China by the end of 2026, with international market expansion slated for June 2027.

Technical Details

The TENER Sodium system incorporates several cutting-edge technical features. Its
ability to maintain stable, high performance across extreme temperature ranges—both
hot and cold—has been rigorously validated in real-world conditions, ensuring broad
applicability. The system also boasts an impressive lifespan of 15,000 cycles, surpassing
many current lithium-ion BESS offerings in durability. Inherently, sodium-ion chemistry
offers enhanced safety profiles compared to lithium-ion, a critical advantage for large-
scale grid applications. A standout feature is its remarkably low auxiliary power
consumption rate, approximately 1% of that of lithium-ion batteries. This translates to
significantly higher overall energy efficiency and reduced operational costs for utility and

commercial customers.

Background & Context

The global energy storage market is experiencing exponential growth, driven by the
escalating integration of renewable energy sources and the critical need for grid
stabilization. However, the lithium-ion battery supply chain faces challenges related to
the scarcity of critical minerals like lithium, cobalt, and nickel, compounded by
geopolitical supply risks. Sodium-ion batteries, utilizing abundant sodium as their
primary raw material, have long been anticipated as a more affordable and sustainable
alternative. CATL's commercialization of TENER Sodium represents the culmination of
extensive R&D efforts in this domain, poised to accelerate the market adoption of non-

lithium storage technologies.



Strategic Significance & Outlook

The commercial launch of TENER Sodium is expected to introduce a new competitive
dynamic to the energy storage market, positioning sodium-ion batteries as a viable
alternative for large-scale stationary storage. Successful deployment, initially in China
and subsequently worldwide, will contribute to diversifying and strengthening global
energy storage supply chains. The maturation of sodium-ion technology also opens
future possibilities for applications in the mobility sector, including electric vehicles (EVs).
This breakthrough is a significant enabler for the global clean energy transition, fostering

the development of more sustainable and accessible energy systems worldwide.

Source: https://markets.businessinsider.com/news/stocks/catl-debuts-world-s-first-field-validated-

sodium-ion-bess-bringing-sodium-storage-to-commercial-reality-1036298090
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#08 lllinois Regulators Approve ComEd's Battery-Based
Virtual Power Plant (SDVPP) to Enhance Grid Resilience
and Customer Value in Northern lllinois

Published July 08, 2026  Utility Dive  USA

| overview

lllinois regulators have approved Commonwealth Edison's (ComEd) proposal for a
battery-based Scheduleable Distributed Virtual Power Plant (SDVPP) program under
the state's new Clean and Reliable Grid Affordability Act (CRGA). The initiative aims to
increase distributed battery storage capacity in northern lllinois, leveraging small-
scale battery systems to discharge power during peak demand. This program is
designed to enhance grid resilience and allow customers to derive additional value
from their energy resources, marking a significant step towards the state's clean

energy objectives.
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Key Findings

lllinois regulatory authorities have granted approval for Commonwealth Edison's
(ComEd) proposal to implement a battery-based 'Scheduleable Distributed Virtual Power
Plant' (SDVPP) program. This approval, made under the new lllinois Clean and Reliable
Grid Affordability Act (CRGA), is strategically designed to expand distributed battery
storage capacity across northern lllinois, aiming to bolster grid reliability and foster clean

energy adoption.

Technical Details

The SDVPP is an innovative system that aggregates and centrally controls numerous
small-scale battery energy storage systems installed at homes and businesses, enabling
them to operate collectively as a single, large-scale power plant. The program specifically
targets periods of peak electricity demand, during which these distributed batteries
discharge stored energy back into the grid, alleviating strain on the main power
infrastructure. This approach enhances grid stability and resilience without necessitating
the construction of large conventional power plants or extensive transmission upgrades.
Participating customers are incentivized to contribute to grid stability, receiving
economic benefits and added value from their energy storage investments, thereby

encouraging active engagement in energy management.

Background & Context

Across the United States, the increasing integration of renewable energy sources has
made enhancing grid flexibility and reliability a pressing priority. lllinois's CRGA aims to
address these challenges by accelerating the deployment of clean energy technologies
while maintaining affordable electricity supply. ComEd's SDVPP aligns perfectly with the
spirit of this legislation, underscoring the vital role of distributed energy resources (DERSs)
in modern grid operations. Virtual Power Plants (VPPs) represent a fundamental shift
from traditional centralized generation models towards more decentralized and resilient
energy systems, a trend that is being explored and adopted in other states and regions

globally.



Strategic Significance & Outlook

The approval of ComEd's SDVPP program is a crucial indicator of lllinois's progress in its
clean energy transition. A successful implementation will not only enhance electricity
supply stability in northern lllinois but also further integrate renewable energy,
contributing to significant reductions in carbon emissions. Moreover, it is expected to
strengthen incentives for customers to invest in energy storage systems and improve
demand-side flexibility. Moving forward, battery-based VPPs like the SDVPP are poised
to expand their role as indispensable components of smart grids and distributed energy

systems throughout the U.S. and globally, driving forward the clean energy revolution.

Source: https://www.utilitydive.com/news/illinois-approves-commonwealth-edison-vpp-under-new-clean-
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#09 China's 36Kr Reports Sodium-lon Batteries Secure
Bidding Qualification for Grid-Scale ES Projects, Costs
Drop to ¥0.35/Wh to Compete with LFP

Published July 09, 2026  36Kr  China

| overview

Chinese tech media 36Kr reports that sodium-ion batteries have secured bidding
qualification for grid-scale energy storage (ES) projects, marking a crucial regulatory
milestone towards commercialization. In Q1 2026, sodium-ion battery cell costs fell to
¥0.35-0.40/Wh, projected to reach cost parity with lithium iron phosphate (LFP)
batteries by late 2026 or 2027. However, large-scale market deployment is still
constrained by insufficient industrial production capacity and supply chain

weaknesses.
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Key Findings

According to a report from 36Kr, a prominent Chinese technology media outlet, sodium-
ion batteries have officially secured qualification to bid for large-scale, grid-scale energy
storage (ES) projects. This achievement represents a critical regulatory milestone for
sodium-ion battery technology, signaling its serious entry into the commercial market.
This development strongly suggests the increasing viability and competitiveness of

sodium-ion batteries as a next-generation energy storage solution.

Technical Details

The report emphasizes the improved cost competitiveness of sodium-ion batteries. Data
from the first quarter of 2026 indicates that the average cost of sodium-ion battery cells
has already declined to a range of 0.35 to 0.40 Chinese Yuan per watt-hour (¥/Wh). This
price point is rapidly approaching that of lithium iron phosphate (LFP) batteries, which
are widely used in the energy storage market. Experts predict that sodium-ion and LFP
technologies will reach cost parity by late 2026 to 2027. Despite these advancements,
significant challenges persist in the market deployment of this technology. Specifically,
there is currently insufficient industrial production capacity for sodium-ion batteries, and
the associated supply chain capabilities are not yet fully established, hindering rapid

mass production to meet demand.

Background & Context

As global decarbonization efforts and the transition to renewable energy accelerate,
large-scale electricity storage systems have become indispensable infrastructure. While
lithium-ion batteries, particularly LFP cells, currently lead this market, they face
challenges such as limited lithium resources and price volatility. Sodium-ion batteries, by
utilizing abundant sodium as their primary raw material, have been anticipated to
overcome these concerns, offering a more sustainable and potentially cheaper
alternative. The acquisition of bidding qualifications and the rapid cost reduction indicate
that these expectations are materializing, promising to introduce new competition and

diversification to the energy storage market.



Strategic Significance & Outlook

The fact that sodium-ion batteries have qualified for bidding and achieved cost levels
competitive with LFP batteries is a highly positive indicator for long-term market growth.
While scaling up production capacity and building out the supply chain remain urgent
priorities, addressing these challenges will position sodium-ion batteries as a major
option for large-scale ES projects. Adoption is expected to accelerate particularly in
sectors where stable power supply and cost efficiency are critical, such as data centers
and industrial applications. The evolution of this technology is anticipated to further
advance the integration of renewable energy and play a crucial role in realizing a more

resilient and sustainable power grid.

Source: https://eu.36kr.com/en/p/3887674269301506
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#10 Peak Energy to Construct US's First 4 GWh Grid-
Scale Sodium-lon BESS Factory in California

Published July 09, 2026  ESS News USA

I OVERVIEW

Sodium-ion battery startup Peak Energy announced plans to build the first 4 GWh
grid-scale sodium-ion BESS factory in the U.S., located in Sacramento, California. The
$71 million facility is slated to begin production and shipments in Q1 2027,
accelerating the deployment of sodium-ion systems for high-demand sectors like
data centers and industrial manufacturing. Peak Energy has already successfully
deployed and operated a 3.5 MWh grid-scale sodium-ion system in Watkins,

Colorado, validating its technology and operational experience.
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Key Findings

Peak Energy, an emerging leader in sodium-ion battery technology, has announced
plans to establish the United States' first dedicated manufacturing facility for grid-scale
sodium-ion Battery Energy Storage Systems (BESS) in Sacramento, California. This
significant investment will create a factory with an impressive 4 gigawatt-hour (GWh)
production capacity, poised to substantially accelerate the commercialization and

widespread adoption of sodium-ion battery technology.

Technical Details

The project, an estimated $71 million investment, is scheduled to commence production
and shipments by the first quarter of 2027. The factory will focus on manufacturing high-
quality sodium-ion BESS tailored for high-demand applications requiring reliable energy
storage, including data centers, industrial manufacturing facilities, and utility grids.
Sodium-ion batteries offer inherent advantages such as lower raw material costs and
reduced supply chain risks compared to lithium-ion counterparts, as sodium is an
abundantly available resource. Peak Energy has already demonstrated its proven
technology and operational expertise through the successful deployment and operation
of a 3.5 MWh grid-scale sodium-ion system in Watkins, Colorado, which serves as a

foundational precedent for this major manufacturing expansion.

Background & Context

The U.S. is aggressively pursuing clean energy transitions and grid modernization,
leading to a surge in demand for reliable, large-scale energy storage solutions. Amid
concerns over the fragility of lithium-ion supply chains and geopolitical dependencies,
sodium-ion battery technology is gaining strategic importance for strengthening
domestic manufacturing and enhancing energy independence. California, a pioneering
state in renewable energy integration, faces an urgent need for substantial storage
capacity to balance its abundant daytime solar generation with evening peak demand, a

challenge sodium-ion BESS is well-suited to address.



Strategic Significance & Outlook

The construction of Peak Energy's 4 GWh sodium-ion BESS factory represents a
paradigm shift in the U.S. energy storage market. Upon commissioning, this facility will
stabilize the supply of sodium-ion BESS and enhance its cost competitiveness, making it
a more accessible solution for diverse applications. Accelerated adoption is anticipated
across various sectors, including backup power for data centers, microgrids, and utility
grid stabilization. This investment is a crucial step for the U.S. to establish global
leadership in next-generation battery technology and realize a sustainable energy future.
The increased manufacturing capability and technological maturity of Peak Energy are
expected to introduce new competition to the lithium-ion market and diversify electricity

storage solutions, bolstering energy resilience nationwide.

Source: https://www.ess-news.com/2026/07/09/peak-energy-to-build-4-gwh-grid-scale-sodium-ion-

bess-factory-in-california/
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#11 UK’s Integrals Power LMFP Cathode Active
Material Selected for Horizon Europe 'OLiMPUS'
Project, Boosting European Battery Supply Chain

Published July 06, 2026  Environment+Energy Leader UK

| overview

UK battery technology company Integrals Power announced its high-manganese
lithium manganese iron phosphate (LMFP) cathode active material has been selected
for the €9 million Horizon Europe 'OLIMPUS' project. This initiative aims to develop
and industrialize cost-effective, safe, and sustainable LMFP battery cells leveraging
the European supply chain. Running until 2030, the project plans to prototype over
130 automotive-grade cells, targeting an energy density of up to 220 Wh/kg, thereby
contributing to European self-sufficiency in battery technology for the clean energy

transition.
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Key Findings

Integrals Power, a UK-based battery technology company, has announced that its
proprietary high-manganese lithium manganese iron phosphate (LMFP) cathode active
material has been chosen for the €9 million Horizon Europe project, ‘OLIMPUS.' This
selection marks a significant step towards bolstering Europe's domestic battery supply

chain and advancing sustainable battery technologies.

Technical Details

The OLIMPUS project aligns with the European Union's strategic objectives to develop
and industrialize cost-effective, safe, and sustainable LMFP battery cells, utilizing a fully
European supply chain. Integrals Power's LMFP cathode active material is designed to
enhance the energy density of traditional lithium iron phosphate (LFP) batteries by
incorporating manganese, while retaining LFP's superior safety characteristics and long
cycle life. The project is slated for completion by 2030, during which more than 130
automotive-grade battery cells will be prototyped. These cells aim to achieve a high
energy density of up to 220 Wh/kg, a performance level that surpasses current LFP cells

and approaches that of nickel-cobalt-manganese (NMC) chemistries.

Background & Context

Europe is facing an urgent imperative to increase its autonomy in the battery supply
chain, driven by the rapid growth of electric vehicle (EV) and energy storage markets. The
current reliance on external sources for critical raw materials like nickel and cobalt, key
components in lithium-ion batteries, poses geopolitical risks and supply chain
vulnerabilities. LMFP technology offers a strategic pathway to reduce or eliminate the
use of these critical minerals by leveraging more abundant and cheaper iron and
manganese, thereby supporting Europe's strategic independence in the battery industry.
Large-scale collaborative projects like Horizon Europe are crucial mechanisms for

achieving these ambitious goals.



Strategic Significance & Outlook

The success of the OLIMPUS project is expected to have a profound impact on Europe's
battery manufacturing ecosystem. If Integrals Power's LMFP material can meet the
performance targets for automotive-grade cells, it will contribute to expanding battery
production capacity within Europe and accelerate the adoption of more sustainable EV
and energy storage solutions. LMFP technology strikes an attractive balance between
safety, cost, and energy density, making it suitable for a wide range of applications,
including mid-range EVs, commercial vehicles, and stationary energy storage systems.
The technology and supply chain established through this project will form a critical

foundation for Europe to assert global leadership in the clean energy transition.

Source: https://www.environmentenergyleader.com/stories/europes-battery-supply-chain-gets-an-Imfp-
boost, 132358
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| overview

Argentina has awarded 20 battery energy storage system (BESS) projects, totaling
700.5 MW, to five development companies under the ‘AlmaSADI' tender. This
estimated $700 million investment aims to bolster the national grid, particularly
outside the Buenos Aires metropolitan area, by enhancing transmission flexibility, grid
reliability, and rapid response to power demand fluctuations. The initiative is a
significant step towards accelerating renewable energy integration and modernizing

the nation's energy infrastructure.
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Contextual Background

Argentina has been actively promoting renewable energy integration; however, the
country's vast geography and limitations within its existing transmission network have
posed significant challenges to this transition. The AlImaSADI tender is a national
initiative specifically designed to overcome these hurdles, diversify the energy mix, and
modernize the grid. The strategic placement of distributed BESS units at regional grid
nodes will contribute to reducing transmission losses, managing peak demand, and
reinforcing emergency power supply capabilities, thereby enhancing national energy
security. This substantial $700 million investment underscores the Argentine

government's strong commitment to developing next-generation energy infrastructure.

Key Findings

The Argentine government has successfully awarded 20 large-scale battery energy
storage system (BESS) projects, totaling an impressive 700.5 megawatts (MW), across
critical nodes of the national electricity grid. These projects, distributed among five
development companies under the 'AlmaSADI' tender, represent an estimated

investment of $700 million.

Technical Details

The awarded BESS projects are primarily expected to leverage advanced lithium-ion
battery technology. These systems are designed to provide rapid response capabilities to
fluctuations in electricity demand, significantly enhancing the flexibility of the
transmission grid. Specifically, they will mitigate the intermittency inherent in renewable
energy sources like solar and wind, contributing to overall grid frequency regulation and
voltage stabilization. This robust integration of BESS is anticipated to ensure a more
stable power supply, dramatically improving the reliability of regional grids, particularly

those outside the Buenos Aires metropolitan area.



Strategic Significance & Outlook

The deployment of these 700.5 MW BESS projects has the potential to profoundly
transform Argentina's energy landscape. Improved grid flexibility and reliability will
facilitate further integration of renewable energy sources, significantly reducing reliance
on fossil fuels. Enhanced power supply stability is also expected to stimulate industrial
activity and foster regional economic development. Through this significant investment,
Argentina aims to establish leadership in energy storage technology adoption within
Latin America and accelerate its transition towards a sustainable energy future. The
progress and operational outcomes of these projects will serve as valuable case studies

for other nations pursuing similar energy goals.

Source: https://www.pv-magazine.com/2026/07/09/argentina-awards-700-5-mw-of-battery-storage-

across-critical-grid-nodes/
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#13 Aqua Metals Advances 'Headwaters ARC' Campus

in US Midwest for LFP Battery Recycling and Critical
Mineral Recovery

Published July 07, 2026  The Manila Times / GLOBE NEWSWIRE =~ USA

| overview

Aqua Metals announced progress on its ‘Headwaters ARC' campus in the U.S.
Midwest, a commercial battery recycling and critical mineral recovery facility
strategically located within the battery manufacturing corridor. Initially, the facility will
produce high-grade black mass, aluminum, and copper powders from LFP batteries
via a pre-processing system. Future plans involve integrating Aqua Metals' proprietary
AquaRefining™ technology to recover battery-grade lithium carbonate and iron

phosphate from black mass, strengthening the domestic critical mineral supply chain.
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Key Findings

Aqua Metals has announced significant progress in the development of its ‘Headwaters
ARC' campus, a commercial-scale battery recycling and critical mineral recovery facility
strategically located within the burgeoning battery manufacturing corridor of the U.S.
Midwest. This advanced facility aims to contribute substantially to establishing a closed-
loop domestic supply chain for battery materials by recovering high-value resources

from end-of-life batteries.

Technical Details

The Headwaters ARC campus will initially commence operations with a state-of-the-art
battery pre-processing system, specifically focusing on lithium iron phosphate (LFP)-
based batteries. This pre-processing technology will yield high-grade 'black mass'—a
powder containing valuable metals such as lithium, nickel, cobalt, and manganese—
along with aluminum powder and copper powder. These materials are crucial secondary
raw materials for new battery manufacturing. In a subsequent phase, Aqua Metals plans
to integrate its proprietary AquaRefining™ technology into the campus. AquaRefining™
is an innovative hydrometallurgical process designed to recover battery-grade critical
minerals, such as lithium carbonate and iron phosphate, directly from black mass with
high purity and efficiency, promising significant improvements in recycling effectiveness

and environmental performance.

Background & Context

With the rapid proliferation of electric vehicles (EVs) and stationary energy storage
systems (ESS), the volume of end-of-life batteries is surging, making the development of
efficient and sustainable recycling technologies an urgent priority. In the United States, in
particular, strengthening domestic recycling capabilities is a national strategic imperative
to reduce reliance on foreign sources for critical minerals and mitigate supply chain risks.
LFP batteries, recognized for their cost-effectiveness and high safety, are experiencing
growing adoption in both the EV and ESS markets, leading to an increasing demand for
their recycling. The construction of advanced recycling facilities like Headwaters ARC is a

vital component of greening the U.S. economy and enhancing supply chain resilience.



Strategic Significance & Outlook

The development of the Headwaters ARC campus represents a critical step towards
establishing the U.S. Midwest as a hub for battery recycling and critical mineral recovery.
By initially focusing on LFP materials, the facility addresses a major growth segment of
the market, and the future integration of AquaRefining™ aims to maximize the value and
purity of the recovered minerals. This facility will advance the principles of a circular
economy and contribute to securing a sustainable supply of critical minerals such—as
lithium, iron, aluminum, and copper—thereby bolstering the competitiveness of the U.S.
battery industry. Aqua Metals' initiative is expected to play a significant role in reducing
the environmental footprint and enhancing efficiency across the entire battery value

chain.

Source: https://www.manilatimes.net/2026/07/07/tmt-newswire/globenewswire/aqua-metals-advances-

headwaters-arc-planned-midwest-battery-recycling-and-critical-minerals-recovery-campus/2379712
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#14 Canada's Mapleview Energy Launches 600 kWh
Second-Life EV Battery Energy Storage Pilot Project in
Ontario

Published July 08, 2026  Resource Recycling Canada

| overview

Mapleview Energy in Canada has launched a 600 kWh energy storage system pilot
project at Castellan Farm in Ontario, utilizing repurposed electric vehicle (EV)
batteries. This initiative aims to store solar energy collected on the farm and provide
grid stability, highlighting the value of second-life EV batteries. The company's CEO
emphasized the critical role of extending the resource life of used EV batteries
through 'second-life" applications to complement conventional recycling, marking a

significant step towards a circular economy and sustainable energy solutions.
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Key Findings

Mapleview Energy, an innovative Canadian energy company, has initiated a 600 kWh
energy storage system (ESS) demonstration project at Castellan Farm in Ontario,
leveraging repurposed electric vehicle (EV) batteries. This pioneering endeavor focuses
on the sustainable reuse of end-of-life EV batteries to contribute to the development of

resilient energy infrastructure.

Technical Details

The 600 kWh ESS is specifically designed to store solar energy generated at Castellan
Farm, ensuring power supply during nighttime or periods of low solar irradiance.
Furthermore, it functions as a critical backup power source to enhance the farm's
electricity supply reliability in case of regional grid instability. Central to the project is the
advanced selection and repurposing technology for used EV batteries, which, although
no longer suitable for vehicle use, retain sufficient capacity and performance for
stationary storage applications. Mapleview Energy's CEO stated that extending the useful
life of these batteries through 'second-life’ applications, rather than immediate recycling,
is crucial for maximizing resource utilization and reducing environmental impact within

the circular economy framework.

Background & Context

With the accelerating adoption of electric vehicles, a substantial volume of end-of-life EV
batteries is anticipated to emerge in the coming years. The efficient and environmentally
responsible management of these batteries presents a pressing global challenge.
Utilizing second-life batteries significantly contributes to the circular economy by
reducing the need for virgin raw material extraction for new battery production and
lowering associated CO2 emissions. This approach also offers the potential for more
cost-effective energy storage solutions compared to new ESS installations, thereby
lowering barriers to adoption. The Canadian government's commitment to clean energy
and sustainability further supports such pilot projects as integral components of national

strategic initiatives.



Strategic Significance & Outlook

The successful outcome of the Castellan Farm demonstration project has the potential to
accelerate the adoption of second-life EV battery energy storage systems across Canada
and internationally. Significant demand is expected, particularly in rural areas, microgrids,
and renewable energy projects, where cost-efficient storage solutions are highly valued.
Mapleview Energy aims to further optimize its second-life battery technology and
commercial deployment strategies based on the data and experience gained from this
demonstration. In the future, larger-scale second-life ESS deployments and diverse
applications are anticipated, promising to bring new value to the entire battery recycling

market and advance sustainable energy practices.

Source: https://resource-recycling.com/e-scrap/2026/07/08/canada-ev-battery-reuse-pilot-to-start/
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#15 Trina Storage Secures Swedish 50MW/209MWh

Fagerasen BESS Contract, Marking European Debut of
Integrated Solutions

Published Published July 09, 2026  Renewsbiz XDV IT—7

| overview

Trina Storage has secured a contract with OX2 to deploy a 50MW/209MWh Battery
Energy Storage System (BESS) for the Fagerasen project in Sweden. This landmark
agreement, the third utility-scale BESS project for Trina Storage with OX2, introduces
the company's integrated 'Elementa 3' and 'Electra 13.8' solutions to the European
market for the first time. The Fagerdsen BESS is poised to significantly bolster

Sweden's grid flexibility and accelerate the efficient integration of renewable energy

sources.
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Background

Sweden is actively pursuing an ambitious strategy for renewable energy integration,
leveraging its abundant wind power resources. However, the inherent intermittency of
wind generation presents significant challenges to grid stability and reliability. Large-
scale Battery Energy Storage Systems (BESS) are critical instruments for mitigating this
variability and ensuring a consistent, stable power supply. Utility-scale BESS
deployments, such as the Fagerasen project, are instrumental in facilitating the efficient
integration of renewable energy, alleviating transmission grid congestion, and providing
essential flexibility within the electricity market. The ongoing collaboration between OX2
and Trina Storage is a crucial component in Sweden's strategic trajectory towards a

sustainable energy future.

Key Findings

Trina Storage has secured a pivotal contract with Swedish renewable energy developer
OX2 to provide a large-scale Battery Energy Storage System (BESS) for the Fagerasen
project in Sweden. This substantial project, featuring a power output of 50MW and an
energy capacity of 20OMWh, is set to significantly augment Sweden's electricity
infrastructure. This latest agreement represents the third utility-scale battery storage
deployment awarded by OX2 to Trina Storage, highlighting a robust and expanding

collaboration between the two companies.

Technical Deep Dive

The Fagerasen project will feature Trina Storage's cutting-edge integrated solutions:
‘Elementa 3' and 'Electra 13.8." This deployment marks the inaugural use of these
advanced integrated BESS solutions within the European market. Elementa 3 integrates
high-performance battery containers with a sophisticated power conditioning system,
meticulously engineered to maximize power conversion efficiency and overall system
reliability. Complementing this, Electra 13.8 delivers an advanced energy management
system (EMS) and robust control technology, facilitating seamless grid integration and
optimizing operational performance across various conditions. Together, these
integrated solutions will empower the Fagerasen BESS to provide essential grid services,
including precise frequency regulation, effective peak shifting, and the critical smoothing

of intermittent renewable energy output.



Strategic Implications

The Fagerasen project presents a pivotal opportunity for Trina Storage's integrated BESS
solutions to rigorously demonstrate their performance and reliability within the
demanding European energy market. Successful commissioning and operation of this
project will significantly reinforce Trina Storage's standing as a prominent BESS provider
across Europe. As the demand for similar large-scale BESS projects continues to escalate
throughout Sweden and other European nations, Trina Storage's proven technologies are
poised for broader adoption. This project underscores a critical advancement in
accelerating the proliferation of renewable energy and fostering a more stable, cleaner,
and resilient electricity grid, thereby contributing substantially to regional energy

security and sustainability goals.

Source: https://www.renews.biz/other-news/energy-storage/trina-storage-wins-swedish-bess-contract/
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#16 Moment Energy Opens ‘Megafactory 1' in
Vancouver, World's Largest Second-Life EV Battery
Facility, Targeting 1GWh Annual Production by 2030

Published July 02, 2026  Electrek Canada

| overview

Moment Energy has opened ‘Megafactory 1' in Vancouver, Canada, establishing one
of the world's largest second-life EV battery facilities in just six weeks. This plant
specializes in repurposing end-of-life EV batteries into commercial-scale battery
energy storage systems (BESS). The systems produced are designed to store power
for critical infrastructure such as data centers, hospitals, factories, and microgrids. The
company aims to achieve an annual production capacity of 1 gigawatt-hour (GWh) of
BESS by 2030.
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Key Findings

Moment Energy has rapidly inaugurated ‘Megafactory 1' in Vancouver, Canada,
positioning it as one of the world's largest facilities dedicated to second-life electric
vehicle (EV) batteries, operational in an impressive six weeks. This new factory specializes
in repurposing end-of-life EV batteries into commercial-scale energy storage systems,
marking a significant milestone in advancing the circular economy and delivering

sustainable energy solutions.

Technical Details

Unlike traditional factories that manufacture new battery cells, Megafactory 1 focuses on
the inspection, diagnostic testing, repackaging, and integration of used EV batteries into
robust commercial Battery Energy Storage Systems (BESS). These systems are engineered
for a diverse range of critical infrastructure applications, including providing reliable
backup power for data centers, ensuring continuous power supply for hospitals,
managing peak loads for factories, and stabilizing regional microgrids. Second-life
batteries, while no longer suitable for vehicular use, retain substantial capacity and
remaining useful life for stationary storage, enabling the creation of new value while
significantly reducing environmental impact and costs. Moment Energy has set an
ambitious target to produce 1 gigawatt-hour (GWh) of battery energy storage systems
annually by 2030 through Megafactory 1.

Background & Context

With the accelerating adoption of electric vehicles, a massive influx of end-of-life EV
batteries is anticipated in the coming years. The responsible and efficient management
of these batteries presents an urgent environmental and resource efficiency challenge.
The second-life battery market plays a crucial role in complementing traditional recycling
by extending the battery lifecycle and promoting the reuse of valuable raw materials.
Many nations, including Canada, are intensifying their commitment to clean energy
transitions and sustainable resource management, positioning innovative companies like
Moment Energy as key players in achieving these goals. Notably, second-life BESS can
offer a more cost-effective alternative to new BESS installations, potentially accelerating

the widespread adoption of energy storage solutions.



Strategic Significance & Outlook

The establishment of Megafactory 1 serves as powerful evidence of the growth and
maturation of the second-life EV battery market. The company's ambitious target of 1
GWh annual production has the potential to significantly reshape the energy storage
landscape not only in Canada but globally. Ensuring stable power supply for critical
infrastructure like data centers and hospitals is vital for societal functioning, and second-
life BESS offers a reliable and environmentally friendly solution. Through this large-scale
factory, Moment Energy aims to maximize the value of used EV batteries, support the
integration of renewable energy, and contribute to the development of more sustainable
and resilient power grids. This initiative is expected to become a model for applying

circular economy principles across the entire battery value chain.

Source: https://electrek.co/2026/07/02/worlds-largest-second-life-ev-battery-factory-opens-in-just-six-

weeks/
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#17 ESS Tech Accelerates Sodium-lon Battery Business,
Identifies Nearly $1 Billion in Early-Stage Commercial
Opportunities from Data Centers and Critical
Infrastructure

Published July 07, 2026  Barchart.com USA

| overview

ESS Tech, Inc. (GWH) announced it is accelerating sodium-ion battery development,
identifying approximately $1 billion in early-stage commercial opportunities driven by
strong customer interest from data centers, critical infrastructure operators, and
utilities. The company suggests high demand for sodium-ion energy storage that
existing lithium-ion suppliers cannot safely or reliably meet. ESS Tech plans to
reallocate capital and resources to sodium-ion, while continuing iron flow technology

development for long-duration applications.
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Key Findings

ESS Tech, Inc. (GWH) has announced a significant strategic acceleration in its sodium-ion
battery development efforts, concurrently identifying approximately $1 billion in early-
stage commercial opportunities within this burgeoning sector. This expansion is strongly
driven by intense customer interest from key segments including data centers, critical

infrastructure operators, and public utility providers.

Technical Details

Traditionally, ESS Tech has been recognized as a pioneer in iron flow battery technology,
primarily focused on long-duration energy storage (LDES). However, this announcement
signals a strategic pivot to also aggressively pursue sodium-ion battery technology to
address short- and medium-duration energy storage needs. The high customer demand
underscores a perceived gap in the market, where existing lithium-ion suppliers may not
be adequately or safely meeting the specific performance and safety requirements for
sodium-ion energy storage solutions. ESS Tech plans to reallocate capital and resources
towards R&D, manufacturing, and market development for sodium-ion technology,
aiming to rapidly monetize these initial commercial opportunities. Concurrently, the
company will continue to develop and deploy its iron flow technology, maintaining its

leadership in the complementary LDES market segment.

Background & Context

The global energy storage market is rapidly expanding, propelled by the increased
integration of renewable energy and the modernization of electricity grids. While
lithium-ion batteries remain dominant, growing concerns over lithium resource
constraints, geopolitical supply chain risks, and safety in specific applications are driving
interest in alternative technologies. Sodium-ion batteries, which utilize abundant sodium
as their primary raw material, have emerged as a promising option to address these
challenges. Data centers and critical infrastructure, where power disruptions are
unacceptable, require highly reliable backup power and grid support systems, making

sodium-ion batteries' lower cost and enhanced safety profiles particularly attractive.



Strategic Significance & Outlook

ESS Tech's substantial entry into the sodium-ion battery business is poised to
significantly impact the energy storage industry. The identification of nearly $1 billion in
commercial opportunities indicates that this technology is rapidly establishing its market
position. Should the company successfully commercialize sodium-ion technology, it will
offer a competitive alternative to lithium-ion batteries, especially in market segments
prioritizing safety and cost-effectiveness. This strategic diversification will enable ESS
Tech to strengthen its market leadership in both long-duration and short-to-medium
duration storage. It is expected to open pathways for more companies and utilities to
adopt sustainable and resilient energy storage solutions, driving forward the broader

clean energy transition.

Source: https://www.barchart.com/story/news/3148311/ess-tech-gwh-expands-to-sodium-ion-batteries-

rapidly-developing-nearly-1-billion-in-early-stage-opportunities
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#18 Tokyo University of Science and 13 Organizations
to Develop Rare-Metal-Free Sodium-lon Battery Mass
Production Technology Under NEDO Program

Published Published July 09, 2026  Fese#iElA4 > > >  Japan

| overview

A consortium led by Tokyo University of Science, comprising 14 organizations, has
been selected for Japan's NEDO program to develop mass production technology for
rare-metal-free sodium-ion batteries. This national initiative targets early
commercialization of globally competitive sodium-ion batteries by integrating efforts
across the entire value chain, from material development to cell design and process

optimization.
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Background

The escalating global demand for electric vehicles (EVs) and large-scale energy storage
systems (ESS) for renewable energy places immense pressure on the supply stability and
price volatility of rare metals like lithium and cobalt, critical to the currently dominant
lithium-ion batteries. Recognizing this, the Japanese government has designated the
development of next-generation battery technologies with reduced rare-metal
dependency as a national strategic priority to bolster energy security and industrial
competitiveness. The NEDO-selected program stands as a crucial pillar of this strategy,
aiming to lay the groundwork for Japan to secure global leadership in the burgeoning

sodium-ion battery sector amidst intense international technological rivalry.



Key Findings

A consortium spearheaded by the Tokyo University of Science, encompassing 14
organizations—including prominent battery cell manufacturers, material suppliers,
universities, and national research institutes—has been chosen for Japan's New Energy
and Industrial Technology Development Organization (NEDO) program, specifically
'Innovative Storage Battery Technology Development and Advanced Analysis." This
significant national endeavor is dedicated to establishing mass production technologies
for sodium-ion batteries, hailed as a critical next-generation energy storage solution that
eliminates reliance on rare metals. The project employs a holistic strategy to
simultaneously reduce manufacturing costs and boost the performance of sodium-ion
batteries. Its scope covers the entire value chain, from developing core components such
as cathode materials, anode materials, and electrolytes, to optimizing cell designs for
these components, and finally establishing robust process technologies for large-scale
production. A pivotal material innovation is the complete exclusion of rare metals like
lithium and cobalt, notorious for their supply chain issues in current lithium-ion batteries,
in favor of abundantly available sodium. This critically mitigates resource dependency
risks. The successful execution of this NEDO-backed project is anticipated to mark a
pivotal moment for Japan's battery industry. Establishing mass production technology
for sodium-ion batteries will unlock the provision of more cost-effective and sustainable
battery solutions across diverse applications, from EVs and stationary ESS to industrial
power supplies. This initiative will not only fortify Japan's domestic battery
manufacturing base but also enhance the resilience of its supply chain. Moreover, the
rare-metal-free nature of these batteries will significantly reduce environmental impact,
contributing directly to the realization of a sustainable society. This project serves as a
critical litmus test for Japan's leadership in next-generation energy storage innovation

and its capacity to forge a competitive edge in the global market.

Source: https://www.yomiuri.co.jp/economy/20260709-GYT1T00242/
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#19 Redwood Materials Expands US Lithium-lon
Battery Recycling Capacity, While BASF Boosts German
Operations for Critical Mineral Recovery

Published July 10, 2026 openPR.com  USA, Germany
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| overview

In a significant move for the battery recycling industry in July 2026, Redwood
Materials expanded its lithium-ion battery recycling capacity in the U.S., while BASF
boosted its capabilities in Germany. Redwood Materials is enhancing infrastructure by
increasing processing capacity for lithium, nickel, cobalt, and copper from end-of-life
EV batteries. BASF is expanding its recycling and black mass processing capacity in
Germany to improve critical mineral recovery processes for next-generation lithium-
ion batteries. These investments are crucial for advancing the circular economy and

building sustainable battery supply chains.
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Key Findings

In July 2026, significant developments in electric vehicle (EV) battery recycling
capabilities were reported globally. Notably, Redwood Materials in the United States and
BASF in Germany both substantially expanded their lithium-ion battery recycling
processing capacities. These strategic investments are aimed at recovering valuable
critical minerals from spent batteries, thereby enhancing the sustainability and resilience

of the battery supply chain.

Technical Details

Redwood Materials, based in Nevada, USA, has augmented its processing capacity for
highly efficient recovery of critical minerals, including lithium, nickel, cobalt, and copper,
from end-of-life EV batteries. The company integrates advanced hydrometallurgical
processes with mechanical pre-treatment to refine recovered materials to high-purity
levels suitable for reuse in new battery manufacturing. This enhances the quality of
secondary materials derived from battery recycling, reducing reliance on virgin raw
materials. Concurrently, BASF, a German chemical giant, has expanded its battery
recycling capabilities and 'black mass' processing facilities in Europe. Black mass refers to
the powdered material obtained after mechanically shredding spent lithium-ion
batteries, which contains valuable metals such as lithium, nickel, and cobalt. BASF is
improving its hydrometallurgical techniques to efficiently recover these high-purity

critical minerals essential for next-generation lithium-ion batteries from the black mass.

Background & Context

The burgeoning adoption of electric vehicles and stationary energy storage systems has
led to an exponential increase in demand for lithium-ion batteries, simultaneously
creating a global challenge for the management of spent batteries. Governments
worldwide are intensifying regulations and incentives for battery recycling, driven by
objectives of resource security, environmental protection, and the promotion of a circular
economy. The recent investments by Redwood Materials and BASF address these market
needs and regulatory trends, playing a crucial role in localizing and regionalizing the
battery supply chain. Recycled materials also contribute to reducing the carbon footprint

associated with battery manufacturing.



Strategic Significance & Outlook

The expansion of recycling capacities by Redwood Materials and BASF represents a
significant stride towards realizing a circular economy in the battery industry. As these
facilities become fully operational, a greater volume of end-of-life batteries will be
efficiently processed, returning valuable resources to the supply chain. This is expected
to improve the supply stability of critical minerals like lithium, nickel, and cobalt,
potentially mitigating price volatility. Furthermore, the availability of high-quality
recycled materials will accelerate the development and manufacturing of next-
generation batteries, contributing to a sustainable future for mobility and energy
storage. In the long term, these initiatives are poised to set global standards for battery
recycling technology and infrastructure, leading the construction of a more robust and

environmentally responsible battery ecosystem.

Source: https://www.openpr.com/news/4573487/lithium-ion-battery-recycling-market-to-reach-usd-83-
3-billion
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#20 IDTechEx Report: US Lags China and EU in Second-
Life EV Battery Innovation, Highlighting Challenges
and Opportunities

Published July 08, 2026  Energy Central / IDTechEx  USA

» CHALLENGES &
OPPORTUNIITIES

| overview

According to IDTechEx's analysis, the U.S. is falling behind China and the European
Union in innovation and deployment within the second-life (2L) electric vehicle (EV)
battery application market. Despite losing capacity, EV batteries remain viable for
stationary power storage for up to 10 years after they are no longer suitable for
vehicles, with 2L batteries playing a crucial role complementing recycling. The U.S.
urgently needs to accelerate infrastructure development and innovation to manage
the anticipated large volume of retired EV batteries, presenting a significant

opportunity for the circular economy.
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Key Findings

A recent report by IDTechEx highlights that the United States is lagging behind China
and the European Union in innovation and widespread market adoption of second-life
(2L) electric vehicle (EV) battery applications. This analysis underscores both the
challenges and the significant opportunities for the U.S. in maximizing the value of end-

of-life EV batteries and accelerating a sustainable energy transition.

Technical Details

When EV batteries are deemed unsuitable for vehicular use, their capacity typically
degrades to around 70-80% of their original state. However, these batteries can continue
to function effectively as stationary energy storage systems (ESS) for up to an additional
10 years, particularly in applications with less fluctuating power demands. The core
concept of 2L batteries is to maximize their residual value before direct recycling. This
approach reduces the need for raw material extraction for new battery manufacturing,
lowers CO2 emissions, and can significantly decrease the cost of new energy storage
solutions. IDTechEx points out that China and the EU are leading in this sector, actively
deploying 2L batteries for applications such as grid stabilization and renewable energy

integration.

Background & Context

With the rapid proliferation of electric vehicles, a massive influx of retired EV batteries is
anticipated in the coming years. The efficient and environmentally responsible
management of these batteries is a pressing concern and a critical component of the
circular economy. 2L battery solutions complement recycling efforts by extending the
battery lifecycle and promoting the efficient utilization of valuable resources. Although
the U.S. is committed to climate action and strengthening domestic supply chains, it lags
behind other nations in developing 2L battery technologies and infrastructure. This delay
could become a potential bottleneck in managing the large volume of end-of-life

batteries in the future.



Strategic Significance & Outlook

The IDTechEx report emphasizes the urgent need for the U.S. to accelerate innovation
and infrastructure development in the second-life EV battery market. Through
collaborative efforts among government, industry, and research institutions to
strengthen technology development, policy support, and investment, the U.S. can regain
competitiveness and create new economic opportunities in this sector. Specifically, 2L
batteries are expected to expand their role as cost-effective energy storage solutions
that contribute to grid modernization, renewable energy integration, and enhanced
resilience during disasters. Innovation in this market will be a crucial driver for achieving

a sustainable mobility and energy future.

Source: https://www.energycentral.com/energy-biz/post/second-life-2I-electric-vehicle-ev-battery-

challenges-us-innovation-VtMj9ZexQYpqyDb
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#21 Australia’'s New Solar Sharer Offer Promotes VPP

Participation, Mandating Retailers Provide 3-Hour Free
Power Plans

Published July 07, 2026 CHOICE Australia
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| overview

Australia's new government Solar Sharer Offer (SSO) came into effect on July 1, 2026,
mandating participating electricity retailers in eligible regions (NSW, SE Queensland,
SA) to offer at least one plan including three hours of free power. Virtual Power Plants
(VPPs) network residential batteries to feed surplus electricity back to the grid for
revenue. The article highlights VPP benefits while also addressing concerns like
potential battery lifespan impacts from increased charge/discharge cycles, indicating

SSO will significantly stimulate the VPP market.
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Key Findings

Australia's new government policy, the 'Solar Sharer Offer' (SSO), commenced on July 1,
2026. This policy aims to boost participation in Virtual Power Plants (VPPs) that integrate
residential solar PV and battery storage systems. It mandates participating electricity
retailers in designated regions (New South Wales, Southeast Queensland, and South
Australia) to offer customers at least one VPP plan that includes three hours of free

electricity.

Technical Details

A Virtual Power Plant (VPP) is a system that networks a multitude of geographically
distributed residential Battery Energy Storage Systems (BESS) and solar PV installations
via a cloud-based platform, enabling them to operate cooperatively. This allows
individual, small-scale energy resources to function as if they were a single, large-scale
power plant, capable of supplying electricity to the grid during peak demand or storing
excess power. Customers participating in a VPP can earn economic incentives or revenue
by contributing power from their home batteries to the grid. However, the article also
notes a concern: increased charge and discharge cycles due to VPP participation might
impact battery lifespan. Electricity retailers must address these concerns while designing

attractive plans for customers.

Background & Context

Australia boasts one of the highest per-capita penetrations of rooftop solar PV globally,
which has introduced new challenges for maintaining electricity grid stability. Policies like
the SSO are introduced to address these challenges, promote the integration of
renewable energy, and encourage active consumer participation in the energy market.
VPPs symbolize a transition from traditional centralized power supply models to more
decentralized, resilient energy systems. This shift is expected to alleviate grid congestion,

reduce the risk of power outages, and accelerate the transition to cleaner energy.



Strategic Significance & Outlook

The implementation of the Solar Sharer Offer is poised to significantly accelerate the
expansion of Australia's VPP market and the adoption of residential energy storage
solutions. Electricity retailers will need to innovate in battery life management and
customer incentive design to offer competitive VPP plans. This policy is expected to play
a crucial role in solidifying Australia's position as a renewable energy powerhouse and
fast-tracking the decarbonization of its electricity system. Furthermore, the evolution of
VPP technology and improvements in market mechanisms could serve as a model for

distributed energy system development in other countries.

Source: https://www.choice.com.au/home-improvement/energy-saving/solar/articles/biggest-myths-

about-virtual-power-plants
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#22 China's EV Battery Recycling Subsidies Face
Challenges: Informal Recyclers and Lithium Price
Volatility Hinder Systematization

Published July 08, 2026  Dialogue Earth  China

| overview

According to Dialogue Earth, China's EV battery recycling efforts are hampered by
government subsidy policy inefficiencies. With a large volume of EV batteries sold
since 2018 nearing end-of-life, the prevalence of informal small-scale recyclers and
fluctuating lithium prices impede the establishment of a systematic recycling
infrastructure. Despite the 'Trial Measures for EV Battery Recycling Management'
issued in late 2025, which clarify responsibility for EV and battery manufacturers,

significant challenges persist in formalizing the process.
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Key Findings

According to an analysis by Dialogue Earth, despite government subsidy policies, China's
electric vehicle (EV) battery recycling landscape faces significant challenges in achieving
systematization and efficient operation. The report specifically identifies the proliferation
of informal, small-scale recycling operators and the volatility in lithium prices—a key
recovered material—as primary obstacles hindering the healthy development of a

comprehensive recycling system.

Technical Details

A substantial volume of EVs sold in China since 2018 is now approaching its end-of-life,
making the management of spent lithium-ion batteries an urgent issue. While some of
these batteries are repurposed for second-life applications, such as communication
backup power, the majority are destined for dismantling and material recycling to
recover critical minerals. The Chinese government introduced the 'Trial Measures for EV
Battery Recycling Management' in late 2025, explicitly assigning responsibility for
collection and recycling processes to EV and battery manufacturers. However, even with
these regulations, small and informal recycling operators continue to thrive, impeding
the establishment of high-efficiency recycling processes. These informal operations often
fail to meet safety and environmental standards, leading to valuable resource loss and

increased risks of environmental pollution.

Background & Context

China, being the world's largest EV market and battery producer, recognizes that
successful EV battery recycling is paramount for its resource security, environmental
protection, and the realization of a circular economy. The government has attempted to
establish formal recycling channels through subsidies and policy guidance, but market
complexities and the fluctuating prices of commodities like lithium have complicated
these efforts. A sharp decline in lithium prices, for instance, has squeezed the profitability
of formal recyclers, placing them at a disadvantage against informal operators. This
situation disincentivizes investment across the recycling industry, potentially leading to

delays in developing necessary infrastructure.



Strategic Significance & Outlook

The Chinese government needs to implement stricter regulations and more effective
incentives to systematize its EV battery recycling system. Eliminating informal recyclers
and establishing a transparent collection and processing network are urgent priorities.
Furthermore, policy support to mitigate lithium price volatility and innovation in battery
recycling technologies (e.g., direct recycling) will be crucial. The healthy development of
China's EV battery recycling market is not merely a domestic issue; it has significant
implications for the sustainability of the global battery supply chain. Therefore, its
evolution will continue to be closely watched, demanding a comprehensive approach

beyond just subsidies.

Source: https://dialogue.earth/en/business/why-subsidies-wont-work-for-ev-battery-recycling-in-china/
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#23 SINEXCEL's First 2MW/8MWh Battery Storage

Project Enters Japan's Frequency Regulation Market for
Trading

Published July 09, 2026  Taiwan News Japan

| overview

SINEXCEL announced that its battery energy storage system (BESS) project, the first to
enter Japan's frequency regulation market, officially began market trading in June
2026. This 2MW/8MWh system, located in Matsusaka City, Mie Prefecture, marks a
significant milestone for SINEXCEL's entry into grid-scale energy storage applications
in Japan. The company has already participated in over 60 utility-scale energy storage
projects through collaborations with Japanese power companies and integration with
local EMS platforms, contributing to grid stabilization and renewable energy

integration in Japan.
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Key Findings

SINEXCEL has announced that its battery energy storage system (BESS) project has
officially commenced market trading within Japan's frequency regulation market in June
2026. This project represents one of the inaugural entries into Japan's new frequency
regulation market, with a system boasting 2 megawatts (MW) of power output and 8
megawatt-hours (MWh) of energy capacity, located in Matsusaka City, Mie Prefecture.
For SINEXCEL, this signifies a crucial milestone in its strategic expansion into Japan's

grid-scale energy storage market.

Technical Details

The 2MW/8MWh BESS integrates advanced power electronics and an energy
management system (EMS) to provide instantaneous and high-precision frequency
regulation capabilities for Japan's power grid. Frequency regulation is an essential service
for maintaining the balance between electricity supply and demand, directly impacting
power quality and grid stability. SINEXCEL's system, leveraging proprietary control
algorithms and rapid response times, enables millisecond-level power output
adjustments, playing a vital role in absorbing fluctuations from renewable energy
sources. The company has established close collaborations with major Japanese power
utilities and achieved seamless integration with local EMS platforms, ensuring efficient

operation in this complex market.

Background & Context

Japan is accelerating its adoption of renewable energy to achieve its 2050 carbon
neutrality target, and ensuring grid stability during this transition is a pressing concern.
The large-scale integration of intermittent renewable energy sources, such as solar and
wind power, can affect grid frequency stability. To address this, Japan has reformed its
electricity market to include frequency regulation markets where battery storage systems
can participate. The entry of companies like SINEXCEL into this market is crucial for
decarbonizing and strengthening the resilience of Japan's electricity grid, thereby

enhancing energy security.



Strategic Significance & Outlook

SINEXCEL's entry into Japan's frequency regulation market strengthens its position as a
global provider of energy storage solutions. With a track record of participating in over
60 utility-scale energy storage projects, the company aims for further business expansion
in the Japanese market, building on the success of the Matsusaka project. Operational
data and insights gained from this project are expected to clearly demonstrate the value
and potential of battery storage in Japan's electricity market, promoting future BESS
deployments. In the long term, the role of battery storage is anticipated to expand
beyond frequency regulation to other segments of Japan's electricity market, including

supply-demand balancing and capacity markets.

Source: https://www.taiwannews.com.tw/en/news/6398178
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#24 KAUST Researchers Develop Localized High-
Concentration Electrolyte (LMCE) for Lithium-Sulfur
Batteries, Enabling Stable Operation at 100°C and Cold
Start at -20°C

Published Published July 08, 2026  Raceteq

| overview

A research team at King Abdullah University of Science and Technology (KAUST) has
developed a novel Localized High-Concentration Electrolyte (LMCE) that dramatically
enhances the thermal stability and performance of lithium metal batteries, especially
lithium-sulfur (Li-S) systems. This innovation overcomes the degradation issues of
conventional electrolytes above 80°C, enabling Li-S batteries to operate stably and
efficiently at 100°C, while also facilitating reliable cold starts down to -20°C. This
breakthrough significantly expands the practical operating temperature range for
high-energy-density batteries, marking a critical advancement for electric vehicles and

aerospace applications.
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Key Findings

A research team at King Abdullah University of Science and Technology (KAUST) in Saudi
Arabia has successfully developed a 'Localized High-Concentration Electrolyte (LMCE)'
that promises to revolutionize the performance of next-generation lithium metal
batteries (LMBs), including lithium-sulfur (Li-S) batteries. This innovative electrolyte
allows batteries to maintain high efficiency and stability even in extreme temperatures of

100°C, while also enabling cold starts at -20°C.

Technical Details

Conventional electrolytes used in LMBs tend to degrade above 80°C, causing damage to
the unstable lithium anode and leading to battery degradation and safety issues. The
LMCE developed by KAUST scientists overcomes this challenge by precisely tuning the
concentrations of solvent and lithium salt within the electrolyte. The LMCE effectively
suppresses the formation of dendrites (tree-like structures) at the lithium anode interface
and eliminates detrimental crosstalk (side reactions) between the electrolyte and
electrodes, thereby dramatically enhancing battery stability at high temperatures. This
breakthrough has enabled Li-S batteries to achieve high coulombic efficiency (charge-
discharge efficiency) and capacity retention over extended cycles, even under harsh
conditions of 100°C. Furthermore, the LMCE exhibits excellent low-temperature
characteristics, allowing batteries to rapidly start up and perform stably in extreme cold
environments down to -20°C, paving the way for practical applications across a wide

range of operating temperatures.

Background & Context

The quest for higher energy density batteries, far exceeding what current lithium-ion
technologies can offer, is crucial for advancing electric vehicles (EVs), drones, and aircraft.
Lithium-sulfur batteries, with a theoretical energy density up to five times that of lithium-
ion, hold immense potential but have been plagued by challenges related to cycle life,
safety, and particularly stability across a broad temperature spectrum. KAUST's LMCE
development represents a significant stride towards resolving these issues, potentially
accelerating the commercialization of Li-S batteries. High-temperature stability is
paramount during rapid charging and vehicle operation in hot climates, while cold start

capability is essential for EV performance in colder regions.



Strategic Significance & Outlook

KAUST's LMCE technology is poised to play a decisive role in commercializing LMBs,
especially Li-S batteries, as next-generation high-performance battery technology. This
breakthrough has vast potential applications across various industries, including
significantly extending EV driving ranges and enabling a revolution in aerial mobility.
Stable operation across both high and low temperatures will also simplify battery
management systems and increase design flexibility. While further R&D is needed to
scale this electrolyte technology for mass production and integrate it into actual
products, this achievement is expected to fundamentally reshape the future of high-

energy-density batteries.

Source: https://www.raceteq.com/articles/2026/07/from-pole-to-pole-the-hot-battery-revolution
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#25 SMM Weekly Review: Black Mass Transactions
Sluggish, LFP Black Mass Prices Plunge Due to Falling

Lithium Carbonate Prices in Hydrometallurgy Recycling
Market

Published July 09, 2026 SMM  Global

| overview

According to SMM's weekly review from July 6-9, 2026, transactions for black mass
(spent battery powder) in the hydrometallurgy recycling market were sluggish, with
prices steadily declining. The downturn was significantly exacerbated by falling
lithium carbonate prices, which further depressed lithium iron phosphate (LFP) black
mass prices. The widening price gap between LFP electrode black mass and general
battery black mass suggests increased demand for LFP electrodes, as many LFP
refurbishment companies are actively purchasing them. The recycling industry faces

challenging conditions amid an overall market slowdown.
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Key Findings

According to SMM's weekly review for July 6-9, 2026, the hydrometallurgy recycling
market witnessed a significant slump in transactions for '‘black mass'—the powdered
material recovered from spent lithium-ion batteries. Concurrently, black mass prices
experienced a steady decline. This price reduction was notably influenced by the
prevailing low prices of lithium carbonate, which, in turn, heavily impacted and drove

down the prices of lithium iron phosphate (LFP)-based black mass.

Technical Details

Black mass is a pulverized mixture obtained from the mechanical crushing and
separation of spent lithium-ion batteries, containing valuable metallic elements such as
lithium, nickel, cobalt, and manganese. Hydrometallurgical processes are the primary
technology used to recover high-purity metal compounds from this black mass.
However, the review indicates weak overall demand for black mass in the market, with
reduced purchasing appetite from buyers. A notable observation is the widening price
differential between LFP electrode black mass and broader battery black mass (including
NCM/NCA chemistries). While there's localized demand, particularly from LFP
refurbishment companies actively acquiring LFP electrodes, the market as a whole shows

a pronounced slowdown.

Background & Context

The battery recycling market is projected for substantial growth in the coming decades,
driven by the widespread adoption of electric vehicles (EVs) and energy storage systems
(ESS). However, fluctuations in raw material markets, especially lithium prices, directly
impact the profitability of the recycling industry. The current low prices of lithium
carbonate reduce the market value of recovered lithium, eroding recyclers' margins and
consequently affecting black mass purchase prices. This situation could decelerate
recycling investments and hinder efforts towards building a circular economy for
batteries. China, as the world's largest EV market and a leader in battery recycling

technology, has market trends that significantly influence global supply chains.



Strategic Significance & Outlook

The current downturn in the black mass market poses short-term challenges for the
entire battery recycling industry. Recyclers will need to enhance recovery efficiency,
reduce processing costs, and strengthen strategies to manage market price volatility.
From a long-term perspective, as the volume of end-of-life EV batteries significantly
increases, black mass demand is expected to rebound. However, this rebound hinges on
stable market prices for lithium and other critical minerals, along with continued
innovation in recycling technologies (e.g., direct recycling). Government policy support
and strengthened cooperation between battery manufacturers and recyclers will also be

crucial elements in establishing a sustainable battery supply chain.

Source: https://news.metal.com/en/newscontent/103996781-smm-weekly-review-this-week-in-the-

hydrometallurgy-recycling-market-black-mass-transactions-sluggish-prices-fall-steadil
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#26 Alchemie Labs Details 2026 Overview of Lithium-

lon Battery Recycling: Focus on Efficient Black Mass
Separation and Promise of Direct Recycling

Published July 07, 2026  Alchemie Labs  Global

| overview

Alchemie Labs has provided an overview of lithium-ion battery recycling in 2026,
describing the process as a hybrid chain involving collection, safe handling,
mechanical pre-treatment, and metal recovery via pyro- or hydrometallurgy, or direct
recycling. Recyclers are concentrating on efficient separation and purification of 'black
mass,' containing valuable cathode and anode materials, to enhance the viability of
domestic recycling operations. Direct recycling, though still small-scale, shows future

promise for preserving and reusing cathode structures.
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Key Findings

Alchemie Labs has published an insightful article detailing the landscape of lithium-ion
battery recycling technologies and market trends as of 2026. The overview describes the
recycling process as a hybrid chain encompassing several critical phases: collection, safe
handling, mechanical pre-treatment, metal recovery (via pyrometallurgy or
hydrometallurgy), and direct recycling, thereby outlining the industry's current state and

future trajectory.

Technical Details

The lithium-ion battery recycling process typically begins with the safe collection and
transportation of spent batteries. Subsequently, batteries are discharged, disassembled
at the module or cell level, and then mechanically shredded to produce 'black mass.’
Black mass is a powdered mixture rich in valuable cathode and anode materials such as
lithium, nickel, cobalt, and manganese. The primary metal recovery methods are
pyrometallurgy (dry smelting) and hydrometallurgy. Pyrometallurgy primarily melts and
separates metals at high temperatures, while hydrometallurgy uses acids or solvents to
dissolve and extract metal ions. Recyclers are focusing on efficiently separating and
purifying valuable materials from black mass through these processes, with a particular
emphasis on increasing domestic recycling capacity. 'Direct recycling,' a technique that
preserves the crystal structure of cathode materials through physical processing,
minimizing chemical refining for reuse, is gaining attention but remains limited in

commercial scale.

Background & Context

With the widespread adoption of electric vehicles (EVs) and stationary energy storage
systems (ESS), the demand for lithium-ion batteries has surged. Simultaneously, the
management of end-of-life batteries has become a pressing global challenge. Recycling
is essential for improving the stability of critical mineral supplies, reducing environmental
impact, and achieving a circular economy. Governments worldwide are actively
promoting the development of this sector through mandatory recycling regulations and
incentives. Strengthening domestic recycling capabilities, in particular, is strategically
crucial for mitigating geopolitical risks in the supply chain and enhancing energy

security.



Strategic Significance & Outlook

As of 2026, lithium-ion battery recycling is in a transitional phase, with multiple
technologies coexisting. Advances in efficient black mass separation technologies will
improve the quality and economic viability of recycled materials, significantly boosting
the feasibility of domestic recycling operations. In the future, direct recycling
technologies, which consume less energy and preserve the maximum value of materials,
are expected to see more widespread adoption. If this technology is established on a
commercial scale, it can dramatically enhance the sustainability across the entire battery
lifecycle. The battery recycling industry, by responding to technological innovation and
evolving market needs, will play an indispensable role in realizing a sustainable mobility

and energy future.

Source: https://alchemielabs.com/lithium-ion-battery-recycling-in-2026/
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#27 Energy Dome Secures $50 Million Growth Equity to
Accelerate CO2 Battery Commercialization

Published 2026-07-XX  Industry News / Press Release  Global
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Energy Dome has secured $50 million in growth equity investment to accelerate the
commercialization of its CO2 Battery technology. This funding will support the
deployment and scaling of its long-duration energy storage (LDES) solutions,
strengthening its position in the rapidly expanding market. The investment
underscores the growing confidence in CO2 battery technology as a cost-effective

and sustainable alternative for grid-scale energy storage.
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Key Findings

Energy Dome has successfully raised $50 million in growth equity investment,
earmarking the capital to significantly accelerate the commercialization and deployment
of its innovative CO2 Battery technology. This substantial financial backing signals strong
market confidence in the company’s unique long-duration energy storage (LDES)
solution. The funds are specifically designated to scale up production capabilities and

expedite the implementation of commercial-scale projects globally.

Technical / Clinical Details

The CO2 Battery operates on a unique thermodynamic cycle that reversibly liquefies and
gasifies carbon dioxide to store energy. This system is designed to store and discharge
electricity from renewable sources for durations exceeding 10 hours, offering a
significant advantage over conventional lithium-ion batteries in long-duration
applications. The core components include CO2 storage tanks, compressors, expanders,
and heat exchangers, all operating within a closed-loop system that circulates CO2
without atmospheric emissions, ensuring efficient and environmentally friendly energy

conversion.

Background & Context

The global energy storage market is experiencing rapid growth, driven by the increasing
integration of renewable energy sources, which necessitates reliable LDES solutions.
While lithium-ion batteries are effective for short-duration storage, they present
challenges in terms of cost, resource availability, and sustainability for longer durations.
Energy Dome's CO2 Battery leverages abundant and inexpensive CO2 as its working
fluid, mitigating material supply constraints and reducing environmental impact. This
investment solidifies the CO2 Battery's emerging role as a key player in the LDES sector,

addressing critical gaps in the energy transition.



Strategic Significance & Outlook

With this new investment, Energy Dome is poised to significantly accelerate the
commercial rollout of its CO2 Battery solutions across multiple continents, including
Europe, the United States, and Australia. Widespread adoption of this technology is
expected to enhance renewable energy integration, contributing substantially to global
grid decarbonization and stability. Future development efforts will focus on optimizing
operational efficiency across diverse climatic conditions and further modularizing the
system for enhanced cost-effectiveness and scalability, thereby reinforcing its strategic

importance in the evolving energy landscape.

Source: #
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#28 Energy Dome Achieves Key Milestones for CO2
Battery Commercialization, Advancing Large-Scale
Deployment

Published 2026-07-XX  Industry News / Press Release  Global
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| overview

Energy Dome announced significant milestones in the commercialization and
deployment of its CO2 Battery technology, signaling its readiness for large-scale
energy storage applications. This achievement validates the reliability and scalability
of CO2 batteries for the long-duration energy storage (LDES) market, contributing to
stable renewable energy supply. The company is enhancing its technological maturity

through concrete deployment projects worldwide.
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Key Findings

Energy Dome has announced the achievement of several critical milestones toward the
commercialization and large-scale deployment of its innovative CO2 Battery technology.
This progress indicates that the company's CO2 Battery has moved beyond conceptual
validation, reaching a practical level ready for integration into actual power grids.
Notably, its capabilities as a long-duration energy storage (LDES) solution are being

demonstrated through initial commercial projects.

Technical / Clinical Details

The CO2 Battery is a thermodynamic system that stores energy by utilizing the reversible
liquefaction and gasification process of carbon dioxide (CO2). The system compresses
CO2 for storage as a liquid, then vaporizes it to drive a turbine and generate electricity
when needed. This closed-loop process ensures high efficiency and long-duration
energy supply without external CO2 emissions. Unlike conventional lithium-ion batteries,
which are specialized for short discharges of a few hours, the CO2 Battery can provide
continuous discharge for over 10 hours, thereby contributing to the smoothing of

variable renewable energy sources like solar and wind.

Background & Context

In the global energy transition, the expansion of renewable energy adoption is essential,
yet its output variability poses challenges to grid stability. To address this, there is a
strong demand for solutions capable of storing large amounts of energy for extended
periods. Energy Dome's CO2 Battery utilizes inexpensive and readily available CO2 as its
primary storage medium, reducing reliance on scarce metals like lithium and cobalt. This
offers a more sustainable and geographically unconstrained energy storage method. The
achievement of these milestones demonstrates the potential for this technology to

become a core component of future energy infrastructure.



Strategic Significance & Outlook

Following a pilot project in Italy, Energy Dome's CO2 Battery technology is being
deployed in large-scale commercial projects across the United States, Ireland, and
Australia. For instance, a 19 MW system is planned in the U.S., a 23 MW/200 MWh
system in Ireland, and a 20 MW/240 MWh system in Victoria, Australia. These projects
will demonstrate the CO2 Battery's capability to meet diverse geographical and grid
requirements, contributing to renewable energy integration and grid stabilization.
Looking ahead, further cost reductions and system optimization are expected to solidify

its position as a leading option in the global energy storage market.
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#29 Invinity Energy Systems and Hyosung Heavy
Industries Form Strategic Partnership for Global Flow
Battery Deployment
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| overview

UK-based Invinity Energy Systems and South Korea's Hyosung Heavy Industries have
announced a strategic partnership aimed at accelerating the global deployment of
redox flow battery solutions. This collaboration leverages Invinity's advanced flow
battery technology with Hyosung's extensive market reach and power infrastructure
expertise, specifically targeting the burgeoning long-duration energy storage (LDES)
market. The alliance is set to enhance market competitiveness and drive the
widespread adoption of next-generation storage critical for integrating intermittent

renewable energy sources.
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The Global Imperative for Long-Duration Storage

The global energy storage market is experiencing unprecedented demand for Long-
Duration Energy Storage (LDES) solutions, driven by the imperative to balance the
inherent intermittency of renewable energy sources like solar and wind. While lithium-
ion batteries excel in shorter-duration applications, flow batteries offer distinct
advantages for storage durations ranging from several hours to multiple days. This
strategic partnership between Invinity and Hyosung directly addresses these evolving
market demands, uniting their respective strengths to significantly expand their market
footprint within the highly competitive LDES sector across target regions including

Europe, North America, and the Asia-Pacific.

Strategic Alliance Forged for Global Deployment

Invinity Energy Systems, a leading UK-based manufacturer of flow batteries, and
Hyosung Heavy Industries, a prominent South Korean heavy electrical equipment
company, have formally entered a strategic partnership. This alliance is designed to
accelerate the global commercialization and deployment of redox flow battery
technology, particularly within the Long-Duration Energy Storage (LDES) market. The
collaboration will synergize Invinity's proprietary flow battery solutions with Hyosung's
vast global market presence and established power infrastructure capabilities. Key facets
of the partnership are expected to include joint project development, the establishment
of shared sales and distribution channels, and comprehensive integrated technical

support.



Technical Deep Dive: Vanadium Flow Battery Architecture

Redox flow batteries operate on a unique principle where energy is stored in external
electrolyte tanks. Charging and discharging occur as these electrolytes are circulated
through an electrochemical cell via pumps. This decoupled design allows for the
independent scaling of energy storage capacity by simply adjusting the volume of the
electrolyte, making flow batteries exceptionally well-suited for long-duration applications
—from several hours to multiple days. Invinity's core expertise lies in its vanadium-based
flow battery technology, which is distinguished by inherent safety (non-flammable), an
extensive operational lifespan exceeding 20 years, and robust tolerance to deep
discharge cycles. Complementing this, Hyosung brings extensive experience in the
engineering, procurement, and construction (EPC) of large-scale power grid

infrastructure, including substations and industrial energy storage systems (ESS).

Strategic Impact and Future Trajectory

This strategic alliance represents a pivotal moment for both Invinity and Hyosung. For
Invinity, it significantly accelerates the commercialization pathway for its advanced flow
battery technology. For Hyosung, it substantially strengthens its comprehensive energy
storage portfolio. The collaboration is poised to catalyze the broader adoption of redox
flow batteries across a spectrum of demanding applications, including large-scale grid
stabilization, utility-scale renewable integration, and industrial/commercial microgrid
solutions. Looking ahead, the partnership anticipates joint technological development
efforts, aiming to innovate and bring forth even more cost-effective and high-
performance next-generation flow battery solutions. This collective endeavor is set to
further solidify the indispensable role of flow batteries in the ongoing global energy

transition.
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Redflow announced it will supply its ZBM3 zinc-bromine flow batteries for a new
Australian grid support project. This initiative aims to enhance renewable energy
integration and grid stability. Redflow's batteries are known for their robustness in
high-temperature environments and long cycle life, making them suitable for
Australia's demanding conditions. This supply contract is a significant validation of

the company's flow battery technology for grid-scale applications.
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Key Findings

Redflow, an Australian energy storage technology company, has announced a significant
contract to supply its flagship ZBM3 zinc-bromine flow batteries for a new grid support
project within Australia. This supply agreement underscores the recognition of Redflow's
flow battery technology as a crucial solution for large-scale renewable energy integration
and power grid stabilization. While specific project details remain undisclosed, the
selection of ZBM3 batteries highlights their high performance and suitability for

demanding grid applications.

Technical / Clinical Details

Redflow's ZBM3 battery is a redox flow battery utilizing zinc and bromine as electrolytes.
Unlike common lithium-ion batteries, it uses a non-flammable aqueous electrolyte,
inherently offering superior safety. Furthermore, this battery's unique design allows for
independent scaling of battery capacity and power output, making it optimal for long-
duration energy storage ranging from several hours to multiple days. Critically, the ZBM3
exhibits minimal performance degradation in high-temperature environments and
maintains robust performance even after repeated 100% depth-of-discharge cycles. This
resilience provides excellent reliability for grid support applications demanding 24/7

continuous operation.

Background & Context

Australia is actively pursuing a transition to renewable energy, leveraging its abundant
solar and wind resources. However, the intermittency of these sources poses pressing
challenges for ensuring power grid stability and reliability. There is a particularly strong
demand for long-duration energy storage solutions, especially in remote areas and for
local microgrids. Redflow's zinc-bromine flow battery is designed to withstand Australia's
harsh climatic conditions, including high temperatures, perfectly aligning with these
regional needs. This supply contract represents a critical step towards achieving the

nation's clean energy targets.



Strategic Significance & Outlook

The supply of ZBM3 batteries for this project will play a pivotal role in establishing
Redflow as a leading supplier in both the Australian and international grid stabilization
markets. The project's success will further demonstrate the reliability and economic
viability of zinc-bromine flow battery technology, paving the way for future large-scale
deployments. Redflow is expected to leverage operational data from this project to
optimize its products and accelerate market expansion, contributing significantly to the
global proliferation of long-duration energy storage solutions. The company's
technology holds the potential to become a vital backbone for expanding renewable

energy integration.
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#31 Form Energy Unveils New Iron-Air Battery
Manufacturing Facility in West Virginia for Long-
Duration Storage Mass Production
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| overview

Form Energy has opened a new iron-air battery manufacturing facility in West
Virginia, significantly expanding its production capacity for this innovative long-
duration energy storage (LDES) solution. This facility will accelerate the market
introduction of batteries capable of providing power for several days, differentiating
them from existing lithium-ion technologies. The new plant is crucial for delivering

cost-effective storage essential for grid decarbonization and stabilization.
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Key Findings

Form Energy has officially inaugurated its state-of-the-art iron-air battery manufacturing
facility in West Virginia, USA. This new plant is set to enable the mass production of the
company's groundbreaking iron-air battery technology, dramatically accelerating the
market deployment of long-duration energy storage (LDES) solutions capable of
supplying power for several days. The operationalization of this facility represents a
critical step in addressing the intermittency of renewable energy sources and enhancing

grid reliability.

Technical / Clinical Details

Form Energy's iron-air battery system stores electricity through reversible oxidation-
reduction reactions, oxidizing iron during charging and reducing it during discharging.
The primary advantage of this technology lies in its use of inexpensive and abundant
iron and atmospheric oxygen as primary active materials. This eliminates reliance on
scarce metals like lithium and cobalt, holding the potential for significant manufacturing
cost reductions. The company's batteries are capable of providing power for an
exceptionally long duration, up to 100 hours, making them ideal for grid-scale
applications requiring several days of power storage, in contrast to lithium-ion batteries

typically limited to a few hours of use.

Background & Context

Global power grids face new challenges with the increasing integration of intermittent
renewable energy sources such as solar and wind. Large-scale, long-duration energy
storage is essential for the stable supply of these energy sources, but traditional battery
technologies have been limited by cost and scalability. Form Energy's iron-air battery
offers an innovative solution to these challenges. The new manufacturing facility in West
Virginia contributes to strengthening the U.S. supply chain and creating jobs in the clean
energy industry. It holds strategic significance in expanding domestic battery production

capacity, supported by policies like the Inflation Reduction Act (IRA).



Strategic Significance & Outlook

With the opening of the new West Virginia manufacturing facility, Form Energy is poised
to fully commercialize its LDES solutions in North America and global markets. The plant
is expected to produce iron-air batteries on the scale of several gigawatt-hours (GWh)
annually, enabling supply to large-scale projects that accelerate renewable energy
adoption and support grid decarbonization. In the future, this technology is anticipated
to drive a transformation in global power infrastructure, contributing to a sustainable
and reliable energy future. The company plans to strengthen its market leadership

through continuous technological improvements and cost optimization.
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#32 Altris Secures €6 Million Funding to Scale Up
Sodium-lon Battery Technology Production
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| overview

Swedish battery innovator Altris has successfully raised €6 million in funding to
significantly scale up its sodium-ion battery technology. This investment will
accelerate the commercialization of its lithium-free batteries, which leverage
abundant raw materials like sodium and iron to offer lower costs and enhanced
supply chain resilience. The strategic funding positions Altris to become a key player

in the burgeoning sustainable energy storage market.
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Background

The global battery market is currently grappling with critical challenges stemming from
lithium resource scarcity, volatile prices, and geopolitical risks within the supply chain, all
exacerbated by surging demand from electric vehicles (EVs) and renewable energy
storage systems. In response, sodium-ion batteries are emerging worldwide as a
compelling next-generation alternative to lithium-ion technology. European nations, in
particular, are increasingly prioritizing localized battery production and sustainability
initiatives. Investments into companies like Altris are therefore crucial, contributing to the
development of robust regional battery ecosystems, with Sweden actively positioning
itself as a burgeoning hub for the battery industry, exemplified by firms such as
Northvolt.

Key Findings

Altris, a Swedish battery technology startup, has successfully closed a €6 million funding
round aimed at substantially expanding its production capabilities and accelerating the
commercialization of its advanced sodium-ion battery technology. This critical
investment is poised to significantly boost the manufacturing capacity of Altris's sodium-
ion battery cells and broaden their market availability. The funding underscores strong
investor confidence in sodium-ion batteries, recognized for their lower environmental

footprint and reduced material costs.

Central to Altris's innovation is the development of 'sodium hexacyanoferrate' as a
cathode material for its sodium-ion batteries. This proprietary material completely
bypasses the need for critical rare metals—such as lithium, cobalt, and nickel—which are
essential components in traditional lithium-ion batteries. Instead, Altris's technology
primarily utilizes abundant sodium and iron, dramatically mitigating supply chain risks
and raw material expenses. These sodium-ion batteries exhibit excellent cycle life and
high safety characteristics, making them particularly well-suited for stationary energy
storage systems (ESS) and specific slow electric vehicles (EVs). While their current energy
density may be lower than that of lithium-ion counterparts, they offer a significant

competitive advantage in terms of safety and cost-performance.



With this €6 million injection, Altris is set to advance the expansion of its pilot production
line for sodium-ion batteries and optimize manufacturing processes for commercial-
scale deployment. This strategic move is expected to facilitate an earlier market entry for
Altris's batteries, with anticipated initial adoption, especially across Europe, as stationary
ESS supporting the integration of renewable energy. Looking ahead, the company aims
to broaden its technological applications through continuous improvements in energy
density and charging speed. Altris's success holds the potential to accelerate the global
adoption of sodium-ion battery technology, thereby playing a vital role in achieving a

sustainable energy future.

Source: #

Collected: July 10, 2026 | Automated Research System (Gemini API)



#33 CATL Unveils Latest Generation Sodium-lon

Battery for Mass Market EV Adoption, Enters
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| overview

CATL, the world's largest battery manufacturer, has launched its latest generation
sodium-ion battery for the mass-market electric vehicle (EV) sector. This new product
significantly improves the balance between cost-effectiveness and performance,
poised to accelerate the adoption of entry-level EVs. The lithium-free sodium-ion
battery will play a crucial role in reducing supply chain risks and enhancing
sustainability, signaling the technology's entry into a serious market deployment

phase as a complementary solution to lithium-ion.
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Key Findings

Contemporary Amperex Technology Co. Limited (CATL), the world's leading battery
manufacturer based in China, has unveiled its latest generation of sodium-ion batteries
specifically targeting the mass-market electric vehicle (EV) sector. This breakthrough
product achieves competitive levels in key performance indicators such as EV range and
safety, while significantly reducing costs compared to lithium-ion batteries. The
integration into Changan Automobile models, marking the first commercial production

of sodium-ion EVs, represents a major impact on the battery industry.

Technical / Clinical Details

CATL's latest generation sodium-ion battery is characterized by its high energy density
and excellent low-temperature performance. While specific figures remain undisclosed,
improvements in range and charging speed compared to competitors' sodium-ion
batteries have been reported. This battery exhibits superior capacity retention in low-
temperature environments (e.g., -20°C) compared to lithium-ion batteries, contributing
to enhanced EV performance during winter. Furthermore, as sodium is a more abundant
and cheaper resource than lithium, it offers the potential to reduce battery
manufacturing costs and improve supply chain stability. Safety is also enhanced, with a

lower risk of thermal runaway.

Background & Context

The rapid growth of the electric vehicle market has presented challenges such as lithium
supply shortages and price volatility, compelling battery manufacturers to actively seek
cost-effective alternative materials. Sodium-ion batteries have emerged as a promising
alternative to lithium, and their widespread adoption is expected to accelerate with
major players like CATL entering mass production. The Chinese government is also
promoting diversification and sustainability in the battery industry, positioning sodium-
ion batteries at the heart of its strategy. This announcement is set to further expand the
affordable EV market and drive global decarbonization amidst the proliferation of

lithium-ion batteries.



Strategic Significance & Outlook

The market introduction of CATL's latest generation sodium-ion battery has the potential
to revolutionize the electric vehicle industry, particularly the entry-level EV segment. This
will lower the significant price barrier to EV adoption, making them accessible to a
broader consumer base. Applications in stationary energy storage systems (ESS) are also
anticipated, contributing to renewable energy integration and grid stabilization. CATL
plans to further advance this technology, improving energy density and cycle life, while
strengthening its leadership in the global market. In the long term, sodium-ion batteries
are expected to coexist with lithium-ion batteries, leading a 'lithium-sodium coexistence

era' and being utilized in diverse applications globally.

Source: https://evtech.news/news/catl-sodium-ion-ev-batteries-enter-mass-production-in-2026-
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| overview

Natron Energy has secured $50 million in funding to accelerate the production and
market deployment of its sodium-ion batteries. This investment will significantly
boost the adoption of its high-power sodium-ion batteries, particularly in data
centers and industrial applications. As a lithium-free technology, it offers superior
supply chain stability and safety, meeting growing demand for sustainable energy
storage. This funding positions Natron Energy to further commercialize and solidify its

standing in the next-generation battery market.
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Key Findings

Natron Energy has successfully closed a $50 million funding round, earmarked to
significantly accelerate the expansion of its high-power sodium-ion battery production
and market deployment. This critical investment will dramatically boost the adoption of
Natron's batteries in applications demanding high power and rapid charge-discharge
capabilities, such as data centers, industrial equipment, and electric vehicle fast-charging
infrastructure. The funds are slated for enhancing manufacturing capacity and scaling

commercial projects.

Technical / Clinical Details

Natron Energy's sodium-ion batteries are built around a proprietary Prussian blue-based
cathode material, which is central to their technology. This material enables exceptionally
fast sodium-ion movement, achieving high power density and rapid charging capabilities
that rival or even surpass some lithium-ion batteries. Crucially, by entirely avoiding
scarce metals like lithium, cobalt, and nickel, Natron significantly reduces raw material
costs and mitigates supply chain dependencies. The batteries also offer high safety,
utilizing non-flammable electrolytes to minimize thermal runaway risks. With a cycle life

extending to tens of thousands of cycles, they are well-suited for long-term operations.

Background & Context

For data centers and industrial applications, backup power and peak-shaving solutions
capable of rapidly supplying and absorbing large amounts of power are indispensable.
Traditionally, lead-acid batteries and lithium-ion batteries have been used, but lead-acid
batteries suffer from limited lifespan and environmental impact, while lithium-ion
batteries face challenges regarding safety, cost, and supply chain vulnerabilities. Natron
Energy's sodium-ion battery offers a comprehensive solution to these issues, providing
superior safety, long lifespan, fast charge-discharge capabilities, and lower costs. U.S.
government clean energy policies and domestic manufacturing incentives are further

supporting the company's growth.



Strategic Significance & Outlook

With this $50 million funding, Natron Energy can significantly expand its production
capacity at its California factory and increase supply to customers. This will accelerate the
adoption of sodium-ion batteries in sectors traditionally dominated by lithium-ion, such
as the UPS (uninterruptible power supply) market for data centers, industrial forklifts, and
EV fast-charging stations. The company aims to standardize sodium-ion batteries in the
high-power, fast-charging market through continuous technological development and

cost optimization, contributing to the construction of sustainable power infrastructure.

Source: #
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#35 Lyten Achieves Breakthrough in Lithium-Sulfur
Battery Performance, Targeting Aviation Sector
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I OVERVIEW

Lyten announced a breakthrough in lithium-sulfur (Li-S) battery performance,
specifically targeting aviation applications. This advancement is expected to
significantly extend flight durations and increase payload capacity for drones and
electric aircraft by offering lightweight, high-energy-density battery solutions
previously unattainable. The innovation holds the potential to accelerate electric

aviation development and pave the way for a sustainable future in air transport.
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Key Findings

Lyten has announced a significant breakthrough in the performance of its lithium-sulfur
(Li-S) battery technology. This advancement considerably progresses the application of
Li-S batteries, particularly in the aviation sector, enabling the provision of lightweight,
high-energy-density battery solutions at levels previously unachievable for drones and
electric aircraft. The company's technology is expected to directly contribute to extended
flight times and increased payload capacity, thereby accelerating the electrification of the

aviation industry.

Technical / Clinical Details

Lyten's developed lithium-sulfur battery overcomes key challenges that plagued
conventional Li-S batteries by incorporating the company's proprietary 3D graphene
material, 'LytR," into its electrode structure. Traditional Li-S batteries suffered from limited
cycle life and energy density due to issues like low sulfur conductivity, the polysulfide
shuttle effect, and degradation of the lithium anode. Lyten's technology addresses these
problems by enhancing sulfur cathode utilization efficiency, suppressing the shuttle
effect, and improving the stability of the lithium metal anode. This approach theoretically
achieves an energy density exceeding 500 Wh/kg, significantly higher than existing

lithium-ion batteries, while providing long-term reliability and safety at a practical level.

Background & Context

The aviation industry faces intense pressure to electrify due to climate change concerns
and the need for operational cost reduction. However, a persistent challenge for aircraft
electrification has been the insufficient energy density and weight issues inherent in
existing lithium-ion batteries. Li-S batteries, possessing roughly twice the theoretical
energy density of lithium-ion batteries, are considered one of the most promising
options for next-generation electric aircraft, particularly for electric vertical take-off and
landing (eVTOL) vehicles and long-range drones. Lyten's breakthrough significantly
accelerates the practical application of this technology, offering new design freedoms

and performance enhancements for aircraft manufacturers.



Strategic Significance & Outlook

The evolution of Lyten's lithium-sulfur battery technology holds the potential to be a
game-changer for the electrification of the aviation industry. Moving forward, the
company is expected to strengthen collaborations with aircraft manufacturers, further
optimizing Li-S battery performance and advancing certification processes. This will pave
the way for adoption in diverse aviation applications, including extended aerial
surveillance, cargo drones, and future electric passenger aircraft. Furthermore, Li-S
batteries offer the advantage of lower raw material costs compared to lithium-ion
batteries, ultimately contributing to reduced manufacturing costs for electric aircraft and

fostering the realization of sustainable and economical air transport.
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Integration

Published 2026-07-XX Company Press Release / Automotive Industry News USA

@ SIA
NancTechnologies

SILA NanuTmnth;es

| overview

Sila Nanotechnologies has announced the commercial supply of its second-
generation silicon anode material to an automotive partner for electric vehicle (EV)
integration. This technology aims to boost battery energy density by up to 20%,
significantly extending EV range. Sila's material can be readily incorporated into
existing lithium-ion battery manufacturing processes, accelerating market entry. This
supply marks a crucial step in resolving EV performance bottlenecks and fostering

broader EV adoption.



| N DEPTH

Key Findings

Sila Nanotechnologies has announced the commencement of commercial supply of its
second-generation silicon anode material to a major automotive partner, aimed at
dramatically improving electric vehicle (EV) battery performance. This supply initiation is
a significant milestone for the introduction of practical silicon anode materials into the
EV market, possessing the potential to increase battery energy density by up to 20%.
This will contribute to extending EV range and reducing charging times, thereby

accelerating the development of next-generation EVs.

Technical / Clinical Details

Sila Nanotechnologies' silicon anode material features nanostructured porous silicon
particles. Compared to traditional graphite anodes, silicon theoretically has the capacity
to store over 10 times more lithium ions, but faced challenges with degradation due to
large volume changes (up to 300%) during charge and discharge cycles. Sila's second-
generation material effectively manages this stress from volume changes through unique
nanostructure design, achieving high cycle life and stability over long periods. This
material can be easily integrated into existing lithium-ion battery manufacturing
processes with minimal modifications, enabling rapid commercialization. The anticipated

energy density improvement is estimated at 10-20% at the battery pack level.

Background & Context

In the adoption of electric vehicles, range and charging time are among the most critical
factors for consumers. Current lithium-ion batteries are experiencing a gradual slowdown
in performance improvement and are approaching their limits, particularly in terms of
energy density. Silicon anodes are considered one of the most promising technologies to
bridge this 'energy density gap,’ with many battery and automotive manufacturers
investing in their development. Sila Nanotechnologies' recent supply initiation indicates
that the practical application of silicon anodes has entered a serious phase, intensifying

competition in the EV market.



Strategic Significance & Outlook

The commencement of supply of second-generation silicon anode material from Sila
Nanotechnologies is expected to have a profound impact on the EV industry. As leading
automotive manufacturers introduce EVs equipped with this material, more attractive
long-range, fast-charging EVs will become available to consumers, further accelerating
the transition to electric vehicles. Sila will continue to focus on further enhancing
material performance and expanding production capacity, aiming for collaboration with
more automotive partners. In the future, this technology is expected to push the
performance limits of lithium-ion batteries and play an indispensable role in realizing a

sustainable mobility society.
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| overview

Group14 Technologies has secured new investment to significantly expand the global
production capacity of its innovative silicon anode material, 'SCC55'. This funding
aims to enhance manufacturing facilities and strengthen the supply chain to meet
surging demand in the electric vehicle (EV) battery market. SCC55 substantially boosts
energy density over traditional graphite anodes, extending EV range and reducing
charging times. This investment is crucial for Group14 to solidify its leadership in the

silicon anode market.
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Key Findings

Group14 Technologies has announced the securing of significant new strategic
investment to substantially expand the global production capacity of its innovative
silicon anode material, 'SCC55." This funding round is designed to meet the rapidly
escalating demand for high-performance batteries in the electric vehicle (EV) market,
enabling the company to bolster its manufacturing infrastructure and optimize its supply
chain on a global scale. This will accelerate the supply of SCC55 to a broader range of

battery manufacturers and automotive companies.

Technical / Clinical Details

Group14's 'SCC55' is based on a unique 'Battery Active Materials (BAM) composite'
design, which involves uniformly dispersing nano-scale silicon particles within a porous
carbon scaffold. This structure effectively absorbs the volumetric expansion and
contraction that silicon undergoes during charge and discharge cycles, preventing anode
degradation. As a result, SCC55 can increase battery energy density by up to 50%
compared to existing graphite anodes, while maintaining or improving cycle life and
safety. This is expected to significantly extend the driving range of EVs and improve fast-

charging capabilities.

Background & Context

The advancement of electric vehicle performance heavily relies on progress in battery
technology, with particularly strong demand for improvements in energy density and
charging speed. Current lithium-ion battery graphite anodes are approaching their
theoretical limits, making the introduction of silicon anodes essential for achieving the
next generation of higher capacity. Group14 Technologies is one of the pioneers in the
practical application of silicon anodes, and this investment represents a critical step for
the company to maintain its technological advantage and establish market leadership in
this highly competitive field. As global EV market growth continues, investment in high-

performance battery materials is indispensable.



Strategic Significance & Outlook

With this new investment, Group14 Technologies will be able to further expand its SCC55
production facilities, dramatically increasing annual production capacity. This will enable
more battery and automotive manufacturers to adopt the company's silicon anode
material for EV batteries, contributing to overall EV performance improvement across the
market. The company aims to further optimize SCC55's performance through continuous
R&D and enhance its cost-competitiveness, positioning silicon anodes as a standard
material for next-generation batteries. The widespread adoption of this technology is
expected to accelerate global vehicle electrification and play an indispensable role in

realizing sustainable transportation.
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| overview

Amprius Technologies has reported achieving a record-breaking energy density for its
silicon nanowire batteries, specifically for aviation applications. This breakthrough
significantly pushes the performance limits for applications like drones and High-
Altitude Pseudo-Satellites (HAPS). The company's technology directly contributes to
extended flight times, increased payload capacity, and reduced operational costs,
accelerating the adoption of electric aircraft. This innovation is poised to be a critical

enabler of the aerial mobility revolution.
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Key Findings

Amprius Technologies has announced that its silicon nanowire batteries have achieved a
new record in energy density for aviation applications. This groundbreaking
accomplishment holds the potential to dramatically enhance the performance of electric
aircraft, particularly for High-Altitude Pseudo-Satellites (HAPS) and long-range drones.
While specific figures remain undisclosed, the achievement signifies a substantial
improvement in power-to-weight ratio over existing battery technologies, directly

contributing to extended flight durations and increased payload capabilities.

Technical / Clinical Details

Amprius Technologies' batteries utilize proprietary silicon nanowire anode technology.
Compared to conventional graphite anodes, silicon theoretically possesses
approximately 10 times the capacity for lithium-ion storage, and the nanowire structure
effectively manages the significant volume changes (up to 300%) silicon undergoes
during charge and discharge cycles. This nanowire design prevents material degradation
while enabling rapid lithium-ion transport, thus achieving both high energy density and
excellent cycle life. In aviation applications, battery weight directly impacts range and
payload; therefore, the 'light and powerful' solution offered by Amprius's technology is

critically important.

Background & Context

The global aviation industry is accelerating its transition towards electrification in
response to climate change concerns and the need for operational cost reductions.
However, one of the biggest challenges in aircraft electrification has been the inability of
existing battery technologies to provide sufficient energy density. HAPS and long-range
drones, in particular, demand extended flight durations and high payloads, making
battery performance a decisive factor in their feasibility. Amprius Technologies'
achievement significantly advances the realization of these high-value aviation

applications and creates new market opportunities in the aerospace industry.



Strategic Significance & Outlook

The record-breaking energy density achieved by Amprius Technologies will strengthen
the company's leadership in the electric aircraft market. Moving forward, the company
plans to deepen collaborations with aircraft manufacturers and defense-related entities
to further enhance the performance and accelerate the commercialization of its silicon
nanowire batteries. Widespread adoption of this technology is expected to facilitate the
transition to sustainable air transport systems, expanding the utilization of drones and
HAPS in diverse sectors such as weather observation, communication infrastructure,
disaster monitoring, and logistics. In the long term, the technology is anticipated to play
a crucial role in leading the aerial mobility revolution, with potential applications in larger

electric aircraft.

Source: #
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#39 Enovix Announces Progress in Commercialization
and Customer Engagement for 3D Silicon Lithium-lon
Battery

Published 2026-07-XX Company Press Release / Tech News  USA

| overview

Enovix has announced steady progress in the commercialization of its unique 3D
silicon lithium-ion batteries and in engaging key customers. Its innovative battery
design achieves both high capacity and fast charging for small devices like wearables
and smartphones. This advancement promises to deliver the long-lasting
performance and rapid charging consumers demand, significantly impacting the
consumer electronics market. Enovix is overcoming silicon anode challenges and

steadily moving towards mass production.
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Key Findings

Enovix has announced significant progress in the commercialization process of its
proprietary 3D silicon lithium-ion batteries and in strategic engagement with key
customers. This development indicates that the company's technology, which achieves
both high energy density and fast-charging capabilities, is nearing the final stages of
practical application in the consumer electronics market, where there is a strong demand
for battery performance breakthroughs. Adoption is particularly anticipated in high-value

applications such as wearable devices and smartphones.

Technical / Clinical Details

Enovix's 3D silicon lithium-ion battery features a unique stacked cell architecture and a
high-content silicon anode, differing from traditional roll-to-roll manufacturing
processes. While conventional silicon anodes faced challenges with reduced lifespan due
to significant volume expansion (up to 300%) during charge and discharge, Enovix has
resolved this issue with its patented 'Breakthrough Architecture.' This design optimizes
internal cell pressure and provides space for silicon anode expansion, thereby
maintaining high energy density while achieving excellent cycle life and safety. This
allows for over 20% improvement in energy density and ultra-fast charging capabilities

(e.g., 0% to 80% in approximately 10 minutes) compared to existing batteries.

Background & Context

The evolution of mobile and wearable devices has accelerated the demand for smaller,
longer-lasting, and faster-charging batteries. However, traditional lithium-ion battery
technology has begun to show limits in its performance improvement. Enovix's 3D silicon
lithium-ion battery is positioned as one of the most promising solutions to overcome
this market bottleneck. This progress towards commercialization, through partnerships
with major consumer electronics companies, will contribute to the development of new

high-performance devices and enhance the overall competitiveness of the market.



Strategic Significance & Outlook

The commercialization of Enovix's 3D silicon lithium-ion battery opens new possibilities
for next-generation consumer electronics products such as smartphones, smartwatches,
and VR/AR headsets. Longer usage times and rapid charging will dramatically improve
the user experience and further expand the functionality of these devices. Enovix plans to
continue expanding manufacturing capacity and optimizing its technology, while
strengthening collaborations with leading device manufacturers, to solidify its leadership
in the high-performance battery market. This technology is expected to become a crucial

foundation supporting our digital lives.

Source: #
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#40 Tesla Further Refines Dry Electrode Process in
Gigafactories, Significantly Boosting Production
Efficiency

Published 2026-07-XX  Automotive/EV News / Industry Analysis  USA

| overview

Tesla has successfully implemented further refinements to its dry electrode process in
Gigafactories, achieving substantial improvements in battery production efficiency.
This technological innovation is critical for reducing battery manufacturing costs and
dramatically cutting energy consumption, thereby enhancing electric vehicle (EV)
productivity. Compared to conventional wet processes, it promises lower
environmental impact and faster manufacturing speeds, poised to accelerate EV

adoption. Tesla's advancement could reshape the future of battery manufacturing.
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Key Findings

Tesla has achieved significant further refinements in its dry electrode technology, a core
component of its electric vehicle (EV) battery manufacturing process within Gigafactories,
leading to a substantial increase in production efficiency. This continuous technological
innovation enables dramatic reductions in energy consumption and costs associated
with battery manufacturing, further strengthening the company's EV production
capabilities. This advancement has the potential to significantly impact the efficiency and

sustainability of the entire battery manufacturing industry.

Technical / Clinical Details

Tesla's Dry Electrode Process (DEP) is a revolutionary solvent-free method for electrode
material manufacturing. Traditional wet processes require dispersing electrode materials
in a solvent, followed by a drying step, which incurs substantial energy consumption,
capital expenditure, and time loss. In DEP, active electrode material, conductive agents,
and binders are directly mixed and then rolled into a film to form the electrode. The
recent improvements focus on enhancing uniformity in this rolling process, optimizing
electrode mechanical strength, and improving ion conductivity. This leads to a reduction
in electrode defects, improved battery cell performance, and an increase in
manufacturing speed, reportedly reducing energy consumption by up to a factor of 10

compared to the traditional wet process.

Background & Context

Batteries constitute a significant portion of an electric vehicle's cost, making
manufacturing cost reduction crucial for EV price competitiveness and widespread
adoption. Furthermore, battery manufacturing is energy-intensive, making environmental
impact reduction a challenge for the entire industry. Tesla's dry electrode process is
anticipated as a fundamental solution to these challenges and serves as a key pillar of its
cost leadership strategy. While other battery manufacturers are also working on similar
dry processes, Tesla holds an advantage as a pioneer in applying this technology at a

practical, large scale.



Strategic Significance & Outlook

Tesla's ongoing refinements to the dry electrode process will further enhance its battery
cell manufacturing capacity and cost competitiveness, directly contributing to an
increase in EV production volumes. If this technology is fully optimized across all
Gigafactories, it could alleviate battery supply constraints and potentially drive down the
final cost of EVs even further. In the long term, the dry electrode process is expected to
become a new industry standard for battery manufacturing, promoting decarbonization
and efficiency across the global battery supply chain. This advancement by Tesla is not
merely a production technology improvement but a critical factor accelerating the global

transition to sustainable transportation.
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#41 24M Technologies Partners with Major

Manufacturer to Scale Up SemiSolid Battery
Production

Published 2026-07-XX  Company Press Release / Industry News  USA

| overview

24M Technologies announced a strategic partnership with a major battery
manufacturer to scale up production of its innovative SemiSolid battery
manufacturing technology. This collaboration will apply 24M's process to a wider
range of battery products, delivering significant cost reductions and improved energy
density. Simplification of battery manufacturing and reduced capital costs are key
factors in accelerating the adoption of electric vehicles (EVs) and stationary energy
storage systems (ESS). This partnership aims to propel next-generation battery

manufacturing into the mainstream.
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Key Findings

24M Technologies has announced a strategic partnership with a leading battery
manufacturer to globally expand the production scale of its proprietary SemiSolid
battery manufacturing platform. This collaboration aims to enable the application of
24M's innovative manufacturing process to a more diverse range of battery products,
significantly reducing battery manufacturing costs and simultaneously improving energy
density. While specific details of the partnership remain undisclosed, this move
represents a major step towards greater efficiency and sustainability in the battery

manufacturing industry.

Technical / Clinical Details

24M Technologies' SemiSolid manufacturing process dramatically simplifies the multi-
stage electrode coating and drying steps used in conventional battery manufacturing.
This technology directly mixes active materials, binders, and conductive additives without
solvents to form a thick, semi-solid electrode slurry. This achieves several benefits: Firstly,
by eliminating the solvent drying step, it significantly reduces energy consumption and
capital costs for manufacturing equipment (reportedly up to a 50% reduction). Secondly,
thicker electrodes can be made, reducing the proportion of inactive materials (such as
separators) and thereby increasing energy density at the cell level. Furthermore, the
simplified manufacturing process improves production throughput and facilitates quality

control.

Background & Context

With the surging demand for electric vehicles (EVs) and large-scale energy storage
systems (ESS), reducing battery manufacturing costs and improving performance are
urgent priorities. Traditional battery manufacturing processes are complex, capital-
intensive, and have a high environmental footprint. 24M's SemiSolid technology offers
an innovative solution to these challenges, proposing a paradigm shift in battery
manufacturing. This partnership with a major manufacturer suggests that the technology
has moved beyond the R&D stage and is aiming for widespread adoption as an industry

standard.



Strategic Significance & Outlook

The partnership with a major manufacturer will enable 24M Technologies to accelerate
the commercial-scale adoption of its SemiSolid technology. As this technology is widely
applied to EV batteries and stationary ESS, battery manufacturing costs will decrease,
enhancing the price competitiveness of final products. This, in turn, will drive further EV
adoption and expand the deployment of renewable energy. 24M plans to leverage
insights and data gained from this partnership to further optimize its manufacturing
process and develop higher energy density, higher power battery cells. In the long term,
the SemiSolid technology is expected to become the new standard for battery

manufacturing, leading the transformation of the global battery industry.

Source: #
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#42 Sakuu Corporation Expands Additive

Manufacturing Capabilities for Advanced Battery
Production

Published 2026-07-XX 3D Printing / Battery Manufacturing News / Company Press Release
USA

| overview

Sakuu Corporation has announced the expansion of its additive manufacturing (3D
printing) capabilities for advanced battery production. The company's Kavian platform
holds the potential to manufacture high-performance batteries using various
materials, driving innovation in manufacturing processes. This technology enables
customized shapes, higher energy density, and rapid prototyping, dramatically
enhancing flexibility in battery design and production for sectors like electric vehicles
(EVs) and consumer electronics. Sakuu's progress has the potential to redefine the

future of battery manufacturing.
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Key Findings

Sakuu Corporation has announced the expansion of its additive manufacturing (3D
printing) technology, aiming to dramatically enhance its production capabilities for
advanced battery products. The company's multi-material additive manufacturing
platform, 'Kavian," enables the production of high-performance batteries with complex
internal structures using diverse materials such as ceramics, metals, and polymers. This
technological expansion significantly increases battery design freedom, allowing for the

rapid production of batteries with customized shapes and optimized performance.

Technical / Clinical Details

Sakuu's Kavian platform is a hybrid system that integrates multiple additive
manufacturing techniques (e.g., material extrusion, binder jetting, material jetting),
allowing precise deposition of different materials on a single platform. This enables the
monolithic fabrication of functional layers within a battery—such as cathode, anode, and
separator—into complex 3D structures that are impossible with traditional
manufacturing methods. Particularly for next-generation batteries like solid-state
batteries, precise layering of ceramic electrolytes is crucial, and Kavian addresses this
need. This process simplifies manufacturing, enhances material utilization efficiency, and
improves battery packaging efficiency, ultimately contributing to higher energy and

power densities.

Background & Context

The evolution of diverse applications such as electric vehicles (EVs), wearable devices,
and loT devices places increasingly sophisticated demands on batteries. Specifically,
miniaturization, freedom of shape, and increased energy density have presented
limitations for conventional battery manufacturing technologies. 3D printing technology
is emerging as an innovative approach with the potential to solve these challenges.
Sakuu's Kavian platform is expected to be a 'killer technology' for enabling the
manufacturing of batteries requiring complex structures, especially solid-state batteries,

thereby accelerating innovation in battery design.



Strategic Significance & Outlook

The expansion of Sakuu Corporation's additive manufacturing capabilities has the
potential to revolutionize the battery industry. It will enable customers to rapidly and
cost-effectively develop and manufacture batteries perfectly customized to specific
application requirements. Moving forward, Sakuu plans to further increase the
production capacity of its Kavian platform and expand partnerships across diverse
sectors, including automotive, aerospace, medical, and consumer electronics. In the
future, this technology is expected to become a standard in battery manufacturing,

accelerating the adoption of sustainable and high-performance energy storage solutions.
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#43 Redwood Materials Inaugurates Gigafactory-Scale
Battery Recycling Facility in Nevada

Published 2026-07-XX Company Press Release / Environmental News  USA

| overview

Redwood Materials has opened a new battery recycling facility in Nevada, aiming for
gigafactory-scale operations. This facility will significantly enhance battery industry
sustainability by recovering valuable materials like cobalt, nickel, and lithium from
used batteries and establishing a closed-loop supply chain. This opening is crucial for
promoting local EV battery production in North America and reducing import
dependency. Redwood Materials demonstrates leadership in achieving a circular

economy.
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Key Findings

Redwood Materials has officially inaugurated a state-of-the-art battery recycling facility
in Nevada, USA, with aspirations to scale it to gigafactory proportions in the future. This
large-scale facility is designed to efficiently recover scarce and valuable minerals such as
lithium, cobalt, and nickel from used electric vehicle (EV) batteries and household
batteries. This opening represents a groundbreaking step towards establishing a
sustainable battery material supply chain in North America and significantly reducing the

environmental footprint of the entire battery industry.

Technical / Clinical Details

Redwood Materials' recycling process involves safely dismantling used batteries and then
employing a proprietary hybrid approach combining hydrometallurgical and
pyrometallurgical methods to recover high-purity, battery-grade materials. Specifically,
battery packs are first disassembled, cells removed, and then shredded to produce an
intermediate product known as 'black mass.' From this black mass, metals like lithium,
nickel, cobalt, and copper are chemically separated and refined, preparing them for
reuse in new battery manufacturing. The company targets a high material recovery rate
of over 95%, which dramatically reduces reliance on newly mined materials. This closed-

loop system ensures sustainability across the entire battery lifecycle.

Background & Context

With the proliferation of electric vehicles and the transition to renewable energy, global
battery demand is surging. However, the supply of key battery materials like lithium and
cobalt faces geopolitical risks, environmental concerns, and human rights issues. Battery
recycling is essential for addressing these challenges and building a sustainable battery
supply chain. In the U.S., policies like the Inflation Reduction Act (IRA) strongly promote
domestic battery manufacturing and recycling, making Redwood Materials' initiative
critically important from both national security and economic independence

perspectives.



Strategic Significance & Outlook

The opening of the new recycling facility in Nevada will significantly expand Redwood
Materials' battery recycling capacity in North America, playing an indispensable role in
the growth of the electric vehicle industry. The company aims to establish a 'closed-loop'
system where recycled materials are supplied to new battery cells manufactured in
neighboring gigafactories. This will stabilize raw material costs for batteries and
strengthen the supply chain. In the future, this model is expected to be replicated
globally, accelerating the transition of the entire battery industry towards a circular

economy.
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#44 Li-Cycle Begins Commercial Operations at German
Spoke Facility, Enhancing European Battery Recycling
Capacity

Published 2026-07-XX  Company Press Release / European Industry News  Germany

| overview

Li-Cycle has commenced commercial operations at its spoke facility in Germany,
significantly bolstering Europe's lithium-ion battery recycling capacity. This facility
efficiently processes 'black mass' from end-of-life lithium-ion batteries, serving as the
crucial first step in recovering valuable materials. This operational launch marks a
significant stride towards achieving Europe's circular economy goals and enhancing
the sustainability of the regional battery supply chain. Li-Cycle is now poised to meet

the escalating battery recycling demand driven by Europe's expanding EV market.
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Key Findings

Li-Cycle has announced the commencement of commercial operations at its state-of-
the-art 'Spoke' facility located in Kirchdorf, Germany. This facility is designed to
significantly enhance Europe's capacity for recycling end-of-life lithium-ion batteries. The
Spoke facility safely pre-processes waste batteries to produce 'black mass," an
intermediate product rich in valuable metals such as cobalt, nickel, and lithium. This

represents a crucial first step in the company's circular battery supply chain strategy.

Technical / Clinical Details

Li-Cycle's Spoke technology mechanically shreds waste batteries and, through specific
physical processes, generates a black powdery substance containing electrode materials,
known as 'black mass." This process employs a ‘wet' approach that avoids the use of heat
or harmful chemicals, offering advantages over traditional pyrometallurgy in terms of
lower energy consumption and reduced air pollution risks. The black mass is then
transported to Li-Cycle's 'Hub' facilities (central processing facilities that further refine
black mass collected from Spoke facilities), where high-purity, battery-grade materials
(e.g., lithium carbonate, nickel sulfate, cobalt sulfate) are recovered. This two-stage

process achieves high material recovery rates and environmental efficiency.

Background & Context

The European Union (EU), driven by the rapid growth of the electric vehicle (EV) market,
is strongly promoting sustainability across the entire battery lifecycle and the realization
of a circular economy. New EU battery regulations introduce stringent requirements for
recycling efficiency and material recovery targets, making the development of recycling
infrastructure an urgent priority. Li-Cycle's German facility opening addresses these
regulatory enhancements and market needs, contributing to securing battery raw
materials and strengthening the supply chain within Europe. This will help the European

battery manufacturing ecosystem reduce its reliance on external sources.



Strategic Significance & Outlook

The commercial operation of the German Spoke facility marks a critical milestone for Li-
Cycle in expanding its presence in the European market and strengthening its position as
a global leader in battery recycling. The company aims to continue expanding its
network of Spoke facilities across Europe and eventually establish Hub facilities to create
a complete closed-loop battery supply chain. This is expected to play a vital role in
minimizing the environmental impact of lithium-ion batteries and accelerating the

widespread adoption of sustainable mobility and energy storage solutions.

Source: #
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#45 Ascend Elements Announces Partnership for

Sustainable Cathode Material Production from
Recycled Batteries

Published 2026-07-XX Company Press Release / Materials Science News

| overview

Ascend Elements has announced a strategic partnership for the production of
sustainable cathode materials directly from recycled batteries. This collaboration aims
to establish a closed-loop battery supply chain, significantly reducing reliance on
newly mined materials and thereby lowering environmental impact and promoting
resource circularity. The company's 'Hydro-to-Cathode' technology maximizes
recycling efficiency and dramatically enhances battery manufacturing sustainability.
This partnership represents an innovative approach to next-generation battery

material sourcing.
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Key Findings

Ascend Elements has announced an innovative partnership for the production of high-
grade cathode materials directly from end-of-life lithium-ion batteries. This strategic
collaboration aims to establish a closed-loop supply chain across the entire battery
lifecycle, dramatically reducing dependence on newly mined raw materials and
contributing to minimizing the environmental footprint of the battery industry. This
partnership will accelerate the supply of sustainable battery materials, supporting the

growth of the electric vehicle (EV) and energy storage markets.

Technical / Clinical Details

At the core of Ascend Elements' technology is its proprietary '‘Hydro-to-Cathode'
process. This process efficiently extracts metal ions such as lithium, nickel, cobalt, and
manganese from 'black mass' (crushed electrode material) generated from pre-
processed end-of-life lithium-ion batteries, and directly converts them into battery-
grade precursor cathode active material (pCAM) and cathode active material (CAM).
While traditional hydrometallurgical methods involve producing intermediate products
and then manufacturing cathode materials in a separate process, the Hydro-to-Cathode
process bypasses intermediate stages, producing high-quality cathode materials with
less energy and cost. This improves material purity and yield, and significantly reduces

carbon dioxide emissions during manufacturing.

Background & Context

With the proliferation of electric vehicles and the expansion of renewable energy,
demand for battery materials, especially cathode materials, is rapidly increasing.
However, the mining of these materials faces challenges such as environmental
degradation, resource depletion, and geopolitical risks. Building a sustainable battery
supply chain is key to achieving global decarbonization goals. Ascend Elements'
technology offers a groundbreaking solution to these challenges by circulating battery
materials through recycling. The U.S. Inflation Reduction Act (IRA) also strongly promotes

domestic recycling and material production, aligning with the company's partnership.



Strategic Significance & Outlook

This partnership will enable Ascend Elements to significantly expand its production
capacity for recycled-derived cathode materials, allowing it to supply more battery and
automotive manufacturers. This is essential for enhancing the sustainability of the entire
battery industry and reducing the need for new mining. In the future, the Hydro-to-
Cathode process is expected to become a standard technology for battery material
recycling, accelerating the transition of the global battery ecosystem towards a circular
economy. Ascend Elements is poised to establish itself as a critical player supporting the

clean energy revolution through this innovative approach.
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#46 US Inflation Reduction Act (IRA) Drives Significant

Investment in North American Battery Supply Chain
Development

Published 2026-07-XX  Financial News / Government Report / Industry Analysis  USA

| overview

The US Inflation Reduction Act (IRA) is driving substantial investment in North
America's battery supply chain development through powerful incentives. This policy
aims to strengthen domestic battery production capacity and reduce foreign
dependency in electric vehicle (EV) and energy storage system manufacturing. IRA tax
credits and subsidies are stimulating investment across the entire value chain, from
mining to cell production and recycling, playing a critical role in building the US clean
energy economy. This move is significantly reshaping the global battery market

landscape.
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Key Findings

The U.S. Inflation Reduction Act (IRA), through its comprehensive incentive programs, is
attracting a record scale of investment into the development of the battery supply chain
across North America. This legislation strongly supports investment at every stage of the
battery value chain, from domestic mining and processing of battery materials to the
manufacturing of battery cells and packs, and recycling. As a result, multi-billion dollar
plans for new factory constructions and expansions of existing facilities have been

announced, dramatically boosting North American battery production capacity.

Technical / Clinical Details

Key IRA incentives include clean vehicle tax credits (up to $7,500), advanced
manufacturing production tax credits ($35 per kWh for battery cells, $10 per kWh for
battery modules), and battery material processing credits. These tax credits not only
provide direct benefits to end consumers but are also designed to encourage the use of
domestically produced materials and components at each stage of the supply chain. This
is accelerating 'onshoring' strategies for battery manufacturers, aiming to complete the
entire process from material procurement to final product assembly within North
America. Notably, manufacturing capacities for both LFP (lithium iron phosphate) and

NMC (nickel-manganese-cobalt) battery cells are being significantly expanded.

Background & Context

With the rapid growth of the electric vehicle (EV) market and the expansion of renewable
energy integration, batteries have become a strategic resource in the modern economy.
However, the battery supply chain has historically been concentrated in a few countries,
primarily China, leading to geopolitical risks and concerns about supply disruptions. The
IRA is a strategic measure to address this vulnerability and build a resilient and
sustainable supply chain led by the U.S. and its allies. This extends beyond mere
economic policy, serving the broader objectives of strengthening U.S. national security

and industrial competitiveness.



Strategic Significance & Outlook

The investment spurred by the IRA has the potential to transform North America into
one of the global hubs for battery manufacturing and recycling. In the coming years,
more battery material processing facilities, cell manufacturing plants, and recycling
facilities will come online, establishing a robust domestic battery production ecosystem.
This will stabilize the cost of electric vehicles and energy storage systems and enhance
supply chain resilience. In the long term, the IRA is expected to revitalize U.S.
manufacturing, create new jobs in the clean energy economy, and play an indispensable
role in achieving global decarbonization goals. However, challenges such as potential

cost increases associated with shifting away from the Chinese market also exist.
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#47 Global Battery Material Prices Show Volatility
Amid Supply Chain Disruptions and Demand Swings

Published 2026-07-XX  Financial News / Commodity Market Analysis  Global

| overview

Global battery material prices are exhibiting volatility due to ongoing supply chain
disruptions and fluctuating demand. Price surges and drops in key materials like
lithium, nickel, and cobalt directly impact production costs for electric vehicles (EVs)
and energy storage systems. This price uncertainty affects battery manufacturers'
investment plans and automakers' EV sales strategies, making supply chain resilience
a pressing issue. Geopolitical risks and environmental regulations also significantly

contribute to these price fluctuations.
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Key Findings

The global battery materials market is experiencing extreme price volatility for key
materials, driven by a complex interplay of geopolitical supply chain disruptions,
imbalances in mineral resource supply and demand, and fluctuations in demand for
electric vehicles (EVs) and energy storage systems (ESS). Crucially, materials like lithium,
nickel, and cobalt are undergoing repeated sharp price increases and drops, directly
impacting battery manufacturing costs. This price volatility introduces significant

uncertainty into the business plans and profitability of battery and EV manufacturers.

Technical / Clinical Details

Lithium, nickel, and cobalt are essential components of cathode materials in high-
performance lithium-ion batteries. Lithium is also indispensable as an electrolyte, while
nickel contributes to energy density and cobalt to stability and cycle life. The supply of
these materials is concentrated in specific countries (e.g., Australia, Chile, China for
lithium; Indonesia, Philippines for nickel; Democratic Republic of Congo for cobalt),
rendering the supply chain from mining to refining vulnerable. Geopolitical risks, trade
policies, and changes in environmental regulations directly affect supply stability, leading
to price fluctuations. For example, nickel prices are heavily influenced by speculative

trading on the LME (London Metal Exchange) and Indonesian export policies.

Background & Context

The global proliferation of electric vehicles and the acceleration of renewable energy
adoption have pushed battery demand to unprecedented levels. However, the battery
material supply chain has struggled to keep pace with this surging demand, and
compliance with environmental, social, and governance (ESG) standards in mining and
refining presents new challenges. This price instability can translate into higher EV end
prices, potentially affecting consumer purchasing intent. Governments worldwide are
striving to strengthen supply chains and mitigate risks by promoting domestic material

production and recycling.



Strategic Significance & Outlook

Volatility in global battery material prices is expected to continue in the short term. To
address this, battery manufacturers will accelerate the signing of long-term material
contracts, diversify suppliers, and increase the utilization of recycled materials. There is
also a potential shift towards next-generation battery technologies that use cheaper and
more abundant materials, such as LFP (lithium iron phosphate) and sodium-ion batteries.
In the long term, new mine development, increased refining capacity, advances in
recycling technology, and enhanced digitalization and transparency across the entire
supply chain will be key to price stabilization and sustainability. Investors and companies

are urged to adopt strategic approaches to navigate this volatile market environment.
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#48 New York State Launches Major Grid-Scale Battery
Storage Auction to Boost Renewable Integration

Published 2026-07-XX  State Energy Agency / Government News / Energy Industry News  USA

I OVERVIEW

New York State has initiated a major grid-scale battery storage auction to accelerate
renewable energy integration. This effort marks a crucial step towards achieving the
state's clean energy goals, enabling stable supply from intermittent renewable
sources and enhancing grid reliability and resilience. The auction aims to encourage
the deployment of large-scale Battery Energy Storage Systems (BESS) and significantly
expand storage capacity. This policy will serve as an exemplary state-led initiative

promoting the clean energy transition in the US.
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Key Findings

New York State has launched a new auction program aimed at promoting the
deployment of large-scale Battery Energy Storage Systems (BESS) to achieve its
ambitious clean energy targets. This initiative seeks to significantly enhance the stability
and reliability of the state's overall power supply by absorbing the variability of
renewable energy sources (such as solar and wind) and enabling their seamless
integration into the power grid. The current auction is expected to aim for securing

several gigawatt-hours (GWh) of storage capacity.

Technical / Clinical Details

This auction typically solicits bids for long-term power purchase agreements (PPAs) or
storage service agreements from independent power producers (IPPs) and energy
storage developers. Lithium-ion batteries are expected to be the predominant
technology deployed, though long-duration energy storage (LDES) solutions may also be
encouraged. These BESS provide multifaceted benefits across the entire power system:
smoothing output fluctuations from renewable energy generation, alleviating
transmission congestion, and offering demand-side services like peak shifting and
frequency regulation. Specifically, this initiative contributes to the state's goal of

deploying at least 3 GW of energy storage by 2030.

Background & Context

New York State has set an ambitious goal to source 100% of its electricity from clean
energy by 2040. Achieving this target necessitates the large-scale integration of variable
renewable energy sources like solar and wind power, for which extensive energy storage
has been a bottleneck. This auction serves as a strategic policy tool to resolve this
bottleneck, stimulating investment in the energy storage industry and also creating
economic benefits through job creation. Federal incentives like the U.S. Inflation

Reduction Act (IRA) are further bolstering the state's efforts.



Strategic Significance & Outlook

New York State's large-scale battery storage auction is poised to become a powerful
model for accelerating renewable energy deployment and grid decarbonization across
the United States. The BESS deployed through the auction will directly contribute to
achieving the state's clean energy goals and improving grid resilience. Moving forward,
other states may adopt similar auction mechanisms to promote large-scale storage
deployment. This trend is expected to create new business opportunities for battery
manufacturers, project developers, and utility companies, further accelerating innovation

and adoption of clean energy technologies.

Source: #

Collected: July 10, 2026 | Automated Research System (Gemini API)



#49 Virtual Power Plant Technology Integrates More

Battery Storage for Enhanced Grid Flexibility and
Resilience

Published 2026-07-XX  Energy Tech News / Smart Grid Industry Report  Global

| overview

Virtual Power Plant (VPP) technology is integrating more distributed battery storage
systems to enhance grid flexibility and resilience. VPPs intelligently manage
household and commercial batteries, EV chargers, and solar power, making them
function as a single large power plant to provide demand response services and grid
stabilization. This advancement is crucial for resolving grid challenges posed by
increased renewable energy integration and improving power system efficiency and

reliability. VPPs are poised to become a central platform maximizing the utilization of

distributed energy resources.
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Key Findings

Virtual Power Plant (VPP) technology is integrating an increasing number of distributed
battery storage systems into its operational network to dramatically enhance grid
flexibility and resilience. This advancement enables multiple small-scale energy storage
units (such as residential batteries, commercial storage systems, and electric vehicle
chargers) to be intelligently coordinated, allowing them to function like a single power
plant in the electricity market and provide grid stabilization services. This accelerates the
resolution of power grid challenges associated with the expanding deployment of

renewable energy.

Technical / Clinical Details

VPPs are built upon advanced software platforms and real-time communication
technologies. This platform monitors and controls networked distributed energy
resources (DERs) including battery storage systems, solar PV, and demand response
assets, adjusting optimal charge and discharge schedules according to electricity market
price signals and grid operator instructions. The integration of battery storage systems
significantly enhances the scope and speed of services that VPPs can offer. For example,
for frequency regulation services, VPPs can adjust power supply within seconds to
minutes, mitigating grid frequency fluctuations. They also contribute to power supply
during peak loads and congestion relief on transmission networks, reducing the burden

on existing power infrastructure.

Background & Context

The global power industry faces the triple wave of Decarbonization, Decentralization, and
Digitalization (the three Ds). Particularly as variable renewable energy sources like solar
and wind power are integrated in large volumes, grid stabilization has become a more
complex challenge. In this context, VPPs are emerging as a crucial tool for effectively
utilizing distributed energy resources and building a more flexible and resilient power
system that is less reliant on centralized generation. The decreasing cost of battery

storage systems is also boosting VPP adoption.



Strategic Significance & Outlook

The expanding integration of battery storage within Virtual Power Plant technology is
expected to accelerate further. This will allow batteries owned by households and
businesses to directly contribute to grid stabilization, promoting consumer participation
in energy management. VPPs not only enable the maximum deployment of renewable
energy but also contribute to microgrid operations during outages and enhance the
energy independence of local communities. Governments and regulatory bodies
worldwide are expected to refine VPP market mechanisms and further promote policies
that encourage their adoption. In the long term, VPPs have the potential to become the
central management platform in next-generation smart grids, transforming the global

energy landscape.
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#50 Community Battery Projects Empower Local Grids
in Australia, Boosting Energy Independence

Published 2026-07-XX  Australian Energy News / Local Government Announcements  Australia

| overview

Community battery projects are advancing across Australia, strengthening local
power grids and enhancing energy independence. These initiatives provide
sustainable solutions for residents to share locally generated renewable energy,
primarily solar, and reduce electricity costs. Community batteries enable efficient
management of distributed energy resources (DERs), improve resilience during
outages, and lessen reliance on the main grid. This effort plays a crucial role in

accelerating Australia's clean energy transition.
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Key Findings

Australia is seeing an acceleration in the deployment of community-level energy storage
systems, with numerous community battery projects rolling out across the nation. These
projects are delivering groundbreaking results, strengthening local power grids and
dramatically enhancing the energy independence of individual communities. Specifically,
by integrating with local solar generation, they store surplus electricity and supply it
when needed, thereby improving power quality and reliability while helping residents

reduce their electricity costs.

Technical / Clinical Details

Community batteries are large-scale battery storage systems installed in areas with high
penetration of residential solar PV. Typically ranging from hundreds of kilowatt-hours
(kWh) to several megawatt-hours (MWh) in size, lithium-ion batteries are currently
predominant, though long-duration storage technologies like flow batteries are also
beginning to be introduced. These batteries are controlled by intelligent Energy
Management Systems (EMS) that store surplus electricity generated by rooftop solar
panels during the day and discharge it during evening peak demand periods. This helps
flatten the load on the power grid and alleviate transmission network congestion.
Furthermore, by functioning as part of a microgrid, they offer resilience capabilities to

maintain power supply to local communities during outages.

Background & Context

Australia boasts one of the highest solar irradiance levels globally and a high penetration
rate of residential solar PV. However, it also faces the challenge of increasing distributed
energy resources complicating grid operations. Community batteries are gaining
attention as an effective solution to this challenge, promoting renewable energy
integration. Federal and state governments are actively supporting these types of
projects through funding and policy incentives, bolstering regional energy transitions.
These initiatives also address residents' concerns regarding rising electricity prices and

the vulnerability of centralized power grids.



Strategic Significance & Outlook

The expansion of community battery projects will be a crucial factor in transforming
Australia's energy landscape. This will further accelerate renewable energy deployment
and foster the development of more distributed and resilient power grids. In the future,
these battery systems are expected to function as part of Virtual Power Plants (VPPs),
offering a broader range of electricity market services. Moreover, by allowing community
members to directly benefit from battery storage, it will empower local societies and
promote active participation in the clean energy transition. Australia's success story has
the potential to serve as a model for other countries developing distributed energy

storage strategies.
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#51 Battery Storage Solutions for Data Centers See
Increased Adoption for Backup Power and Grid
Support

Published 2026-07-XX  Data Center Industry News / Tech News  Global

| overview

Battery storage solutions for data centers are seeing increased adoption for backup
power and grid support, emerging as an environmentally friendly alternative to
traditional diesel generators. This enables data centers to enhance reliability during
outages, reduce strain on the power grid, and create revenue opportunities by
providing grid support services. Lithium-ion batteries, with their high power density
and fast-charging capabilities, are becoming the primary technology for data center
UPS (Uninterruptible Power Supply). This trend significantly boosts data center

sustainability and operational efficiency.
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Key Findings

In the data center industry, the adoption of battery storage solutions for both backup
power and grid support applications is dramatically increasing. This trend is driven by
their recognition as a more sustainable and efficient alternative to traditional diesel
generators. The deployment of battery storage systems not only significantly enhances
the reliability of power supply for data centers and ensures uptime but also allows them

to contribute to grid stabilization and generate new revenue streams.

Technical / Clinical Details

The predominant battery storage solution being deployed in data centers is lithium-ion
battery systems. These systems excel in high power density and rapid charge-discharge
capabilities, instantly supplying power during outages to protect critical data center
loads, thereby functioning as Uninterruptible Power Supplies (UPS). Furthermore, battery
systems can provide grid services such as frequency regulation and peak shaving
(leveling out peak electricity demand) to the power grid. This allows data centers to
evolve from mere power consumers into active grid participants, potentially receiving
incentives from utility companies. Recently, next-generation battery technologies like

sodium-ion batteries are also gaining attention from a safety and cost perspective.

Background & Context

Data centers are increasingly vital as the backbone of the digital economy, consuming
vast amounts of electricity. Simultaneously, there is growing demand across the industry
for reduced environmental impact and increased sustainability. Traditional backup power
sources like diesel generators pose issues of CO2 emissions and noise, and their use is
increasingly restricted by tightening environmental regulations. Battery storage, with
zero CO2 emissions and a smaller footprint, offers an attractive solution for data centers
by significantly reducing their environmental footprint. Moreover, stable power supply is
the lifeline of data centers, making highly reliable backup systems

indispensable.Strategic Significance & Outlook



The adoption of battery storage solutions for data centers is projected to continue its
rapid expansion. This will enable data centers to operate in a more environmentally
friendly and economically efficient manner. In the future, battery systems are expected to
be tightly integrated with data center Energy Management Systems (EMS) and enhance
collaboration with renewable energy sources, further advancing the overall
decarbonization of data centers. As battery technology continues to innovate (longer
lifespan, improved safety, reduced costs), the role of battery storage in data centers will

evolve from mere backup to a more strategic energy management tool.
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#52 Microgrid Battery Deployments Enhance Resilience
and Energy Independence in Remote Areas

Published 2026-07-XX  Microgrid Industry News / Energy Development Report  Global

| overview

The deployment of batteries within microgrids is dramatically enhancing power
supply resilience and energy independence in remote and vulnerable regions. These
systems combine renewable energy sources like solar and wind with battery storage
to ensure stable power supply during natural disasters or when the conventional grid
is unavailable. This combination not only stabilizes power systems but also
contributes to reduced energy costs and community decarbonization, proving key to
sustainable regional development. This technology is vital for improving global

energy access and strengthening grids.
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Key Findings

The integration of battery storage technology within microgrid systems is dramatically
improving power supply resilience and energy independence, particularly in remote and
disaster-prone areas. These autonomous power systems reduce reliance on traditional
centralized power grids, enabling continuous and stable electricity supply during natural
disasters or outages of the main grid by combining renewable energy sources such as
solar and wind power with battery storage. This helps maintain the functionality of social

infrastructure and contributes to the stabilization of local economies.

Technical / Clinical Details

Battery storage systems deployed in microgrids typically consist of lithium-ion batteries,
though flow batteries and other long-duration energy storage (LDES) technologies are
also adopted when extended storage is required. These batteries are intelligently
controlled by a microgrid's Energy Management System (EMS) to optimally balance
generation (renewable energy, small-scale diesel generation, etc.), load (demand), and
grid connection (interfacing with the centralized grid). Batteries smooth the variability of
renewable energy, supply power during peak demand, and enable autonomous 'island
mode' operation when grid connection is interrupted. This also helps alleviate

transmission congestion and improves local power quality.

Background & Context

Many regions worldwide face challenges such as aging power infrastructure, an increase
in natural disasters, and energy access issues. Particularly in remote or isolated
communities far from the main grid, power supply tends to be unstable and costly.
Microgrids are gaining attention as a cost-effective solution to these challenges, with the
combination of renewable energy and battery storage forming their core. Governments
and international organizations are actively promoting microgrid deployment as part of
energy poverty alleviation, climate change adaptation, and economic development

strategies.



Strategic Significance & Outlook

Battery deployment in microgrids is expected to accelerate globally. This will lead to the
widespread adoption of clean, reliable electricity, especially in rural areas of developing
countries and regions with unstable power supply. Technically, falling battery costs,
increased energy density, and the evolution of Al-powered EMS will further enhance
microgrid performance and economics. In the future, multiple microgrids could
interconnect to form larger virtual power networks, further strengthening regional power
resilience. This technology is expected to play an indispensable role in improving global

energy access, enhancing grid resilience, and realizing sustainable local communities.
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#53 Innovative Battery-as-a-Service Models Emerge in
Industrial Sector for Decarbonization and Cost Savings

Published 2026-07-XX  Industrial Tech News / Business Innovation Report  Global

| overview

Innovative 'Battery-as-a-Service (BaaS)' models are rapidly emerging in the industrial
sector, aiming for decarbonization and operational cost savings. This business model
significantly reduces upfront investment barriers by allowing companies to utilize
energy storage systems without direct ownership of battery assets. BaaS is being
adopted in factories, warehouses, and commercial facilities for renewable energy
integration, peak shifting, and backup power, balancing sustainable energy transition
with economic benefits. This service model is poised to accelerate battery technology

adoption and enhance industrial energy efficiency.
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Key Findings

Innovative 'Battery-as-a-Service (BaaS)' models are rapidly emerging in the industrial
sector, significantly contributing to companies' decarbonization goals and operational
cost savings. This service model dramatically lowers the barrier of upfront investment by
allowing businesses to utilize Battery Energy Storage Systems (BESS) through monthly
fees or pay-per-use arrangements, rather than direct purchase and ownership. This
enables a wider range of industrial customers, from small-to-medium enterprises to

large corporations, to adopt advanced energy storage solutions.

Technical / Clinical Details

At the core of the BaaS model is a combination of cloud-based Energy Management
Systems (EMS) and physical battery storage infrastructure. Service providers install BESS
at customer sites and remotely manage their operation, maintenance, and performance
optimization. The battery systems support diverse applications, including demand-side
peak shifting (discharging from batteries during high electricity price periods and
charging during low-price periods), integrating renewable energy (such as solar PV) to
increase self-consumption, providing backup power, and offering grid services to the
electricity network. Technologically, lithium-ion batteries are prevalent, but other
technologies like sodium-ion or flow batteries may also be considered based on specific

customer needs and budgets.

Background & Context

The industrial sector faces strong pressure to improve energy efficiency and transition to
renewable energy in response to climate change. However, deploying large-scale BESS
has historically been challenging due to substantial upfront investments, complex system
design, and ongoing operational and maintenance costs. The BaaS model offers an
attractive solution to these challenges, enabling companies to conserve capital while
benefiting from the latest energy storage technologies. In the U.S. and Europe,
government policy support and clean energy targets are further driving the growth of

the BaaS market.



Strategic Significance & Outlook

The Battery-as-a-Service model has the potential to expand beyond the industrial sector
to commercial buildings, utility-scale applications, and even residential markets. This
service model is poised to become one of the key trends accelerating battery technology
adoption and driving the overall growth of the energy storage market. Moving forward,
service providers will aim to further optimize BESS operational efficiency using Al and
machine learning to maximize value delivered to customers. BaaS is expected to play an
indispensable role in supporting the industrial sector's sustainable energy transition and

building more flexible and resilient power systems.
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