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Illegal battery recycling plant in Pakistan causes
severe environmental contamination, devastating
local livelihoods.

R3 Lithium launches first commercial-scale US
lithium carbonate recovery plant in Georgia,
targeting over 50% domestic production.

EV battery recycling market to grow from $6.9B
(2026) to $37.5B (2035), with second-life
capacity expanding to 330-350 GWh by 2030.

US DoE allocates $500M in grants for battery
minerals, manufacturing, and recycling to bolster
domestic supply chain.

Li-ion battery recycling in 2026 faces fire risks
and critical mineral demand, with
hydrometallurgy achieving high recovery rates.

Seven North American battery recycling
companies are scaling up operations to meet
surging EV battery and manufacturing scrap
volumes.

US black mass export ban is insufficient for
domestic EV battery recycling due to a
65,000-ton refining capacity shortfall.

Precision Periodic to refine battery-grade
materials from black mass using DoE-validated
low-energy hydrometallurgy.

UW opens first West Coast public-access battery
manufacturing lab ($7.5M) to accelerate US
battery innovation, including Na-ion and Si-C
anodes.

US added record 20.2 GWh energy storage in Q2
2026 (30.8 GWh H1), nearly doubling utility-scale
capacity under Trump admin.

IEA forecasts lithium demand to triple by 2040,
but 2025 critical mineral investment dropped 9%,
risking future supply.

Second-life batteries reuse 70-80% EV capacity
for stationary storage, reducing waste and
expanding sustainable energy solutions.

IEA reports shift to LFP batteries and rising
interest in sodium-ion for EVs/BESS, impacting
critical mineral demand and supply chains.

Chariot Defense develops software-defined power
system for military microgrids, capturing
environmental energy to reduce diesel
dependency.

Benchmark forecasts $64B CAPEX and 3M+ tons
LCE supply expansion needed by 2040 to meet
global lithium demand.

Aclara Resources and Argonne National Lab
partner to use Al for optimizing critical materials
supply chains for next-gen batteries.

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

@ Is your critical mineral supply chain exposed?

IEA warns of lithium demand tripling by 2040, yet 2025 investment dropped 9%. US faces a 65,000-ton black
mass refining shortfall. Are your procurement strategies robust against future shortages and geopolitical risks?

® How will new battery chemistries impact your roadmap?

GM is entering the market with sodium-ion batteries, Form Energy is commercializing 100-hour iron-air, and
Google is deploying zinc-based LDES. Does your R&D; pipeline account for these emerging alternatives to
Li-ion?

© Are your BESS project execution and revenue models resilient?

Fluence Energy faces $400M revenue deferral due to delays, while Australia's BESS market shifts from FCAS to
energy arbitrage. Have you stress-tested your project timelines, supply chain, and revenue streams against
market volatility?

I Opportunities vs. Threats for US/European Companies
Opportunity vs. Threat Matrix for US/European Companies
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I Deep Dive @ — Tesla's Aggressive BESS Strategy & GM's Na-ion Entry

#03 | 2026/09/04 | Energy-Storage.News | Tech Novelty® ® ® OO Proximity® @ ® ® O Market Impact® ® ® ® ® Data
Reliability® ® ® ® O US/EU Relevancceo ® ® ® ®

Tesla has commenced production of its Megapack 3 BESS in Texas, aiming for 50GWh annual capacity, and
has aggressively cut prices from $1.5M to $1M. Concurrently, GM announced its entry into the energy
storage market in 2025, focusing on sodium-ion battery cell development with Peak Energy in Michigan.

Tesla's move accelerates large-scale storage deployment and cost reduction. GM's sodium-ion initiative
introduces a cheaper, more sustainable alternative to lithium-ion, leveraging abundant sodium and

diversifying the supply chain, particularly for grid-scale applications.

» Strategic Analyst's Perspective

Strategic Analyst's Perspective: Tesla's price cut is a clear market-share play, potentially
squeezing smaller BESS integrators and accelerating market consolidation. The 50GWh
capacity is realistic given Giga Texas scale. GM's sodium-ion entry, while still early, is a
significant long-term threat to Li-ion dominance, especially for stationary storage where energy
density is less critical than cost and resource availability. Technical barriers for Na-ion include
cycle life, energy density for certain applications, and scaling manufacturing. [Opportunity] for
US/EU OEMs to integrate diverse battery chemistries and for materials suppliers to develop
Na-ion components. [Threat] for existing Li-ion BESS providers facing price pressure and
potential obsolescence. Next actions: [R&D;] Evaluate Na-ion technology readiness and cost
curves (by Q4 2026). [Strategy] Assess competitive landscape shifts from Tesla's pricing and
GM's entry (by end of month).

I Deep Dive @ — Form Energy's Iron-Air Battery Secures Major Funding & Projects

#04 | 2026/08/31 | MIT News / EnergyTech | Tech Novelty® ® ® ® O Proximity® ® ® OO Market Impact® ® ® ® ® Data
Reliability® ® ® ® O US/EU Relevancco ® ® ® ®

MIT spin-out Form Energy secured $750M, bringing total funding to over $2B, to commercialize its 100-hour
iron-air battery. The company plans manufacturing expansion in West Virginia and has secured 30GWh of
contracts for Google and Xcel Energy data centers, plus 12GWh for Crusoe Energy's Al infrastructure.

Iron-air batteries use abundant iron, storing energy via a reversible 'rusting' process. They are designed for
multi-day storage, complementing Li-ion's hourly capabilities. While cycle efficiency (40-50%) is lower than
Li-ion, this is offset by significantly lower material costs, making them ideal for long-duration grid
stabilization.
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» Strategic Analyst's Perspective

Strategic Analyst's Perspective: Form Energy's funding and large-scale contracts validate
iron-air as a viable long-duration energy storage (LDES) solution. The 100-hour discharge is a
game-changer for grid stability and renewable integration. The stated efficiency (40-50%) is a
known limitation but acceptable for multi-day applications where capital cost dominates.
Technical barriers include improving round-trip efficiency, optimizing system integration, and
scaling manufacturing while maintaining cost targets. [Opportunity] for US/EU utilities and data
center operators to secure reliable, low-cost LDES. [Threat] for Li-ion LDES providers in the
multi-day segment. Next actions: [R&D;] Initiate feasibility studies for iron-air integration in
grid-scale projects (by Q1 2027). [Procurement] Evaluate Form Energy's supply capabilities
and pricing for future projects (by end of month).
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I Deep Dive ® — IEA Warns of Critical Mineral Investment Drop Amid Surging Demand

#23 ] 2026/09/04 | International Energy Agency (IEA) | Tech Novelty ® OOOO Proximity® @ ® ® ® Market
Impact® ® ® ® ® Data Reliability® ® ® ® ® US/EU Relevancco @ @ ® ®

The IEA's 'Global Critical Minerals Outlook 2026' projects lithium demand to triple by 2040, with nickel,
graphite, and rare earth demand also rising significantly. However, global investment in critical minerals
declined by 9% in 2025, marking the first drop since 2020, driven by shifting battery chemistries, price
declines, and policy uncertainties.

This investment downturn, particularly a 40% drop in lithium-focused investments, risks future supply
shortages that could impede clean energy goals. The shift to LFP batteries is mitigating cobalt demand, but
overall, the gap between surging demand and decelerating investment is a critical vulnerability for the global

energy transition.

» Strategic Analyst's Perspective

Strategic Analyst's Perspective: The IEA's warning is stark and realistic; underinvestment now
will inevitably lead to supply bottlenecks later. The published numbers are highly reliable,
coming from a leading international body. Technical barriers include developing more efficient
and sustainable mining/refining processes, and diversifying sources beyond current
concentrations. [Opportunity] for US/EU mining, refining, and recycling companies to attract
investment with strong policy support. [Threat] of severe supply chain disruptions, increased
raw material costs, and geopolitical instability for all battery-dependent industries. Next
actions: [Executive] Review long-term critical mineral sourcing strategy and geopolitical risk
exposure (immediately). [Strategy] Advocate for stronger government incentives for domestic
mining, refining, and recycling (by end of month).

I Other Notable Articles

R3 Lithium Launches First Commercial-Scale Lithium Carbonate Recovery Plant in Georgia, Targeting Over Half of U.S. Domestic Production (Resource
Recycling)
Tech Novelty® @ ® OO Proximity® @ @ ® O Market Impact® @ @ @ O

US gains significant domestic lithium recovery capacity, reducing reliance on foreign sources for battery
materials.

U.S. Adds Record 20.2 GWh of Energy Storage in Q2 2026, Achieving 30.8 GWh Total in H1; Utility-Scale Capacity Nearly Doubles Under Trump
Administration (Solar Energy Industries Association (SEIA))

Tech Novelty®@ OOOO Proximity® ® ®@ ® ® Market Impacte @ @ ® ®
Record US BESS deployment, driven by Al demand and policy, signals massive market growth and grid

modernization.

IEA's 'Global EV Outlook 2026' Reveals Shift Towards LFP Battery Chemistry, Growing Interest in Sodium-ion Batteries (International Energy Agency
(IEA))

Tech Novelty® @ ® OO Proximity® @ @ ® O Market Impacte @ @ @ O
LFP and Na-ion batteries are gaining traction, shifting EV/BESS chemistry preferences and impacting critical

mineral demand.

Sungrow's Battery Storage Revenue Surpasses PV Business in H1 2026, Achieving 25GWh in Shipments, Signaling Strategic Shift
(Energy-Storage.News)
Tech Novelty® ® OOO Proximity® @ ® ® ® Market Impacte ® @ @ O

A major player's pivot to BESS revenue leadership highlights the growing dominance of energy storage in
renewables.
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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 [Procurement] Conduct an urgent audit of critical mineral supply chain vulnerabilities, focusing on
lithium, nickel, and cobalt, and identify alternative sources or hedging strategies.

¢ [R&D;] Initiate a rapid review of emerging battery chemistries (sodium-ion, iron-air, zinc-based) to
assess their potential to disrupt current product roadmaps and identify early-stage R&D; opportunities.

| Short-term (1 month)

e [Strategy] Develop a competitive response plan to Tesla's aggressive Megapack pricing and GM's entry
into the sodium-ion market, including potential pricing adjustments or partnership evaluations.

¢ [Legal/IP] Engage with industry consortia and government bodies (e.g., Fraunhofer, DoE) to influence
and prepare for upcoming battery recycling standards and critical mineral recovery requirements.

¢ [Business Dev] Explore strategic partnerships or acquisitions in the domestic battery recycling sector
to address black mass refining capacity shortfalls and secure recycled materials.

I Medium-long term (quarter+)

e [Executive] Allocate significant capital expenditure for long-duration energy storage R&D; and pilot
projects, particularly for non-lithium chemistries, to diversify technology portfolios.

e [R&D;] Invest in advanced hydrometallurgical recycling technologies and Al-driven supply chain
optimization to enhance material recovery rates and reduce environmental impact.

e [Strategy] Formulate a comprehensive strategy for integrating second-life batteries into new product
offerings or energy service models to capitalize on circular economy trends.

troy-technical.jp/en | Original curation. Article copyrights belong to respective authors. | Gemini API + Claude | 2026-09-06
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#01 Australia's Battery Storage Sector Shifts to Energy

Arbitrage as FCAS Revenue Collapses, Driving AC vs. DC
Coupling Rethink

Published August 31, 2026  Energy-Storage.News Australia

| overview

Australia's battery storage sector is undergoing a significant revenue shift, with
frequency control ancillary services (FCAS) no longer serving as a primary income
source, pushing energy arbitrage to the forefront. This market collapse is compelling
developers to reconsider AC versus DC coupling hybrid designs based on asset
flexibility and revenue strategies. Battery systems are now required to increase energy
market cycling to maximize returns from energy arbitrage, fundamentally altering

operational priorities.



| N DEPTH

Key Findings

The Australian battery storage sector is witnessing a dramatic revenue shift as the
profitability of Frequency Control Ancillary Services (FCAS) markets has collapsed. This
critical change is forcing developers to fundamentally rethink their choice between AC-
coupled and DC-coupled hybrid designs, with energy arbitrage now becoming the

dominant revenue stream for battery energy storage systems (BESS).

Technical / Clinical Details

According to Kashish Shah, Senior Strategic Leader at Wartsila, battery systems must
now increase their cycling in the energy market to perform more energy arbitrage,
adapting to the diminished FCAS market. This shift dictates that developers will choose
between AC-coupled and DC-coupled designs based on the system's flexibility and the
asset's overall revenue strategy. While AC coupling typically integrates easily with
existing solar PV plants and DC coupling offers higher efficiency for new builds, the new
market dynamics prioritize long-term energy optimization over short-term grid services,

influencing fundamental design choices.

Background & Context

Historically, FCAS markets offered highly lucrative revenue opportunities for battery
storage projects in Australia. However, market saturation and increased competition
have significantly eroded these margins. This evolution mandates that battery systems
transition from being mere ancillary service providers to broader energy market
participants. With the expansion of renewable energy generation, the focus is
increasingly on maximizing revenue through energy price fluctuations, in addition to grid

stabilization.



Strategic Significance & Outlook

This fundamental change in revenue structure will profoundly impact the economics of
future battery storage projects, influencing technology selection and operational
strategies. Developers are now compelled to explore diverse revenue opportunities and
innovative design and operational models that maximize system flexibility. This transition
marks a maturation of the Australian battery storage market, demanding new

technologies and business models to ensure continued growth and profitability.

Source: https://www.indexbox.io/blog/battery-storage-revenue-shift-fcas-collapse-drives-ac-vs-dc-

coupling-choices/

Collected: September 04, 2026 | Automated Research System (Gemini API)
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#02 Google Partners with MN8 Energy, Eos to Deploy
Large-Scale Solar-Plus-Zinc Battery Storage Project in
West Virginia Powering Regional Data Centers

Published September 04, 2026 IDCNOVA  USA

| overview

Google has partnered with MN8 Energy and Eos Energy to develop a significant solar-
plus-storage project in West Virginia aimed at powering its regional data centers. The
project will integrate 86 MW of solar PV, a 10MW/100MWh Eos Z3 zinc-based long-
duration energy storage system, and a 70MW/280MWh lithium-ion energy storage
system. This hybrid solution is expected to supply power to the PJM grid, with the

long-duration storage component anticipated to be operational by 2030.



| N DEPTH

Key Findings

Google has announced a strategic partnership with MN8 Energy and Eos Energy
Enterprises to develop a major solar-plus-storage project in West Virginia. This initiative
combines 86MW of solar photovoltaic capacity with a T0OMW/100MWh Eos Z3 zinc-
based long-duration energy storage system and a 70MW/280MWh lithium-ion energy
storage system, with the primary objective of supplying power to Google's regional data

centers.

Technical / Clinical Details

The integrated project is designed to provide stable power to the PJM grid by leveraging
both solar generation and a diverse battery technology mix. A key highlight is the Eos Z3
zinc-based long-duration energy storage technology, capable of delivering 1T0MW of
power with a T00MWh energy capacity. This is complemented by a 70MW/280MWh
lithium-ion storage system, addressing shorter to medium-term power demands. The

long-duration storage component is projected to be fully operational by 2030.

Background & Context

This project is a crucial step towards Google's ambitious goal of operating its businesses
on 24/7 carbon-free energy by 2030. The immense power consumption of data centers
necessitates robust and sustainable energy solutions. Combining renewable energy
sources with various energy storage technologies is essential to ensure both reliability
and sustainability, with long-duration storage being particularly vital for mitigating the

intermittency of renewables and enhancing grid stability.



Strategic Significance & Outlook

The West Virginia project is poised to serve as a model case not only for supporting
Google's data centers but also for enhancing overall renewable energy integration
capabilities across the PJM grid. The hybrid approach of zinc-based long-duration
storage and lithium-ion storage demonstrates an effective strategy for meeting power
demands across different time scales. Its success could incentivize other large-scale data
center operators and industrial sectors to adopt similar sustainable energy solutions,

contributing to a broader transition to clean energy.

Source: https://www.idcnova.com/news/Google-partners-with-MN8-and-Eos-on-West-Virginia-solar-

plus-storage-project-to-power-regional-data-centers

Collected: September 04, 2026 | Automated Research System (Gemini API)
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#03 Tesla Commences Megapack 3 Production in Texas,

Cuts Prices to Boost Market Share Amid GM's Sodium-
lon Battery Entry

Published September 04, 2026  Energy-Storage.News / CleanTechnica / Facebook  USA

| overview

Tesla has initiated production of its next-generation Megapack 3 battery energy
storage system (BESS) at its Texas facility, aiming for an annual capacity of 50GWh.
Concurrently, Tesla has strategically reduced Megapack prices from $1.5 million to $1
million to enhance market competitiveness. In response to this evolving landscape,
automotive giant General Motors (GM) announced its entry into the energy storage

market in 2025, focusing on sodium-ion battery cell development.



| N DEPTH

Key Findings

Tesla has officially begun full-scale production of its next-generation Megapack 3 battery
energy storage system (BESS) at its Giga Texas facility in Brookshire. This new plant is
projected to achieve an annual production capacity of 50GWh for Megapack 3, with
initial deliveries expected by the end of 2026. Simultaneously, Tesla has significantly
reduced the price of its Megapack units from $1.5 million to $1 million, a strategic move
to bolster its market position. This intense competition is further fueled by General
Motors' (GM) entry into the energy storage sector in 2025 with sodium-ion battery cell

development.

Technical / Clinical Details

The Megapack 3 is engineered as a utility-scale energy storage solution, crucial for
integrating renewable energy, peak shifting, and grid stabilization. Tesla currently has
over 77GWh of Megapack units deployed globally, having installed 13.5GWh in Q2 2026,
marking its second-highest quarterly deployment volume. In 2025, Tesla's energy storage
division saw over 100% year-over-year growth, deploying a total of 46.7GWh.
Concurrently, GM has partnered with Peak Energy to exclusively develop and
manufacture sodium-ion battery cells in Michigan, positioning it as a potentially cheaper

and more sustainable alternative to lithium-ion.

Background & Context

The energy storage market is experiencing exponential growth, driven by the rapid
adoption of renewable energy and the imperative for grid modernization. While Tesla

has been a frontrunner with its Megapack products, there's growing interest in
alternatives to lithium-ion due to concerns over raw material costs, supply chain risks,
and environmental impact. GM's foray into the sodium-ion battery market introduces a
new competitive dynamic, challenging Tesla's dominance in grid-scale and residential
storage. Sodium-ion batteries, leveraging abundant and low-cost sodium, are particularly
promising for long-duration grid-scale storage, potentially complementing or even

replacing lithium-ion in certain applications.



Strategic Significance & Outlook

Tesla's mass production of Megapack 3 and its aggressive price reduction are expected
to further accelerate the expansion and cost-efficiency of the large-scale battery storage
market. Meanwhile, the entry of major automotive manufacturers like GM into the
sodium-ion battery space will drive technological diversification and contribute to
building lithium-independent supply chains. These developments collectively represent a
significant stride toward advancing next-generation energy storage technologies and

achieving a more stable and sustainable electricity grid globally.

Source: https://www.energy-storage.news/under-the-hood-inside-teslas-megapack-3-as-texas-

production-begins/

Collected: September 04, 2026 | Automated Research System (Gemini API)
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#04 Form Energy Secures $750M Funding to Accelerate
100-Hour Iron-Air Battery Commercialization, Drives
Over 30GWh of Data Center Projects in U.S.

Published August 31, 2026  MIT News / EnergyTech / FutureTechDose / SNS Insider /

openPR.com USA

| overview

MIT-spinout Form Energy has raised an additional $750 million in venture capital,
bringing its total funding to over $2 billion, to accelerate the commercial deployment
of its innovative, low-cost 100-hour iron-air battery technology. The company plans
to expand manufacturing in West Virginia and is already contracted to supply 30GWh
of iron-air batteries for Google and Xcel Energy's Minnesota data centers.
Furthermore, Form Energy secured a 12GWh capacity agreement with Crusoe Energy

to support U.S. Al data center infrastructure starting in 2027.
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Key Findings

Form Energy, an MIT-born energy storage company, has successfully raised an additional
$750 million in venture capital, pushing its total funding beyond $2 billion. This
substantial investment is earmarked for scaling up manufacturing in West Virginia and
accelerating the commercial deployment of its groundbreaking, low-cost iron-air battery
system, capable of discharging for over 100 hours. The company has already secured
significant projects, including a 30GWh supply agreement with Google and Xcel Energy
for data centers in Minnesota and a 12GWh capacity contract with Crusoe Energy to

support U.S. Al data center infrastructure starting in 2027.

Technical / Clinical Details

Form Energy's iron-air battery technology utilizes inexpensive and abundant iron as its
primary material, storing and releasing energy through a reversible 'rusting' process. This
system is designed to bridge long-duration generation gaps (extending over several
days) from intermittent renewable sources like wind and solar, achieving a remarkable
100-hour discharge duration. Unlike lithium-ion batteries, which excel at hourly storage,
iron-air batteries are specialized for multi-day storage, making them complementary.
While challenges exist regarding cycle efficiency (around 40-50% compared to lithium-

ion), this is offset by the significantly lower material costs.

Background & Context

The increasing integration of renewable energy necessitates robust grid stabilization and
long-duration energy storage solutions. While lithium-ion batteries are ideal for short-
duration storage, multi-day storage has faced cost and scalability hurdles. Form Energy's
iron-air battery is positioned as a low-cost solution to fill this critical gap, deemed
essential for accelerating the clean energy transition in the U.S. The U.S. Department of
Energy (DOE) supports the 'DOE Multiday Iron-Air Demonstration' project with Xcel
Energy, planning to install two 10MW/1,000MWh, 100-hour systems at retiring coal plant
sites. Internationally, Ore Energy in Europe has raised $43 million for its first iron-air
battery manufacturing facility and secured a 1GWh off-take agreement with Dutch

energy supplier Budget Thuis, along with a 100-hour pilot at EDF Lab les Renardieres.



Strategic Significance & Outlook

Form Energy's massive funding and large-scale commercial deployments are pivotal for
establishing iron-air battery technology as a key player in the energy storage market.
Supply contracts for data centers and Al infrastructure underscore industrial confidence
in its reliability and scalability. By addressing efficiency challenges while maintaining low
costs and long-duration capabilities, iron-air batteries are set to become indispensable
for grid-scale renewable energy integration. This will lower barriers to renewable
adoption and significantly contribute to the global energy system transformation

towards a more stable and sustainable future.

Source: https://energy.mit.edu/news/form-energy-raises-750-million/
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#05 Fraunhofer Institute Launches 'Project SHERLOCK

to Standardize Battery Recycling Black Mass, Boosting
EU Circular Economy Goals

Published September 03, 2026  Automotive Technology Insight | Forecasts | Industry News

Germany

| overview

The Fraunhofer Institute has initiated Project SHERLOCK, a new initiative aimed at
standardizing black mass, a crucial intermediate product in lithium-ion battery
recycling. This project focuses on developing analytical methods, recycling route
criteria, and DIN/ISO technical specifications to support the stringent recycling targets
mandated by EU battery regulations. Standardizing black mass is expected to

significantly enhance the efficiency and transparency of the battery recycling industry.
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Key Findings

The Fraunhofer Institute in Germany has officially launched 'Project SHERLOCK," an
initiative dedicated to standardizing 'black mass,' a critical intermediate product
generated during lithium-ion battery recycling. This project is specifically designed to
support the ambitious recycling targets set forth by European Union (EU) battery
regulations, focusing on the development of harmonized analytical methods, recycling

route criteria, and DIN/ISO technical specifications.

Technical / Clinical Details

Black mass is a fine powder derived from the shredding and sorting of spent batteries,
containing valuable metals such as nickel, cobalt, manganese, lithium, and graphite.
Project SHERLOCK aims to develop standardized analytical methods to homogenize the
properties of black mass, including its composition, purity, and particle size. This
standardization will enable recyclers to accurately assess the quality of black mass,
thereby improving the efficiency and economic viability of subsequent
hydrometallurgical or pyrometallurgical processes. The project will also contribute to

establishing optimal recycling routes tailored to specific black mass compositions.

Background & Context

EU battery regulations have established ambitious targets for battery recycling efficiency
and raw material recovery rates, pushing the recycling industry towards greater
operational efficiency. However, the heterogeneity of black mass, arising from diverse
battery chemistries and varying processing methods, has been a significant bottleneck in
the recycling process. Currently, there is a lack of internationally standardized quality
criteria for black mass, which impedes transparency and efficiency across the entire
supply chain. Project SHERLOCK aims to address this gap, fostering the healthy

development of the recycling market.



Strategic Significance & Outlook

The standardization of black mass holds the potential to dramatically improve the overall
efficiency and transparency of the battery recycling industry. This will facilitate the stable
supply of high-quality recycled materials, thereby reducing dependence on primary
resources for battery manufacturing. The DIN/ISO technical specifications developed
within Project SHERLOCK could be adopted as best practices not only in Europe but also
globally, contributing significantly to sustainable resource management. This initiative is
an indispensable component for accelerating the transition towards a circular economy

in the battery sector.

Source: https://autotechinsight.spglobal.com/news/5290388/fraunhofer-institute-launches-project-

sherlock-to-standardize-black-mass-for-battery-recycling
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#06 Fluence Energy Faces $400M Revenue Deferral to
FY2027 Due to Manufacturing & Construction Delays;
Barclays Downgrades Stock

Published August 31, 2026  Zacks Equity Research / Seeking Alpha / TipRanks  USA

| overview

Fluence Energy is projected to defer approximately $400 million in project deliveries
to fiscal year 2027 due to production issues at new international contract
manufacturing facilities and construction delays at its new U.S. plant. In response,
Barclays downgraded Fluence Energy's rating from 'Equal Weight' to ‘Underweight’
and lowered its price target from $16 to $10. These delays are expected to impede

short-term revenue growth and pressure margins.
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Key Findings

Fluence Energy is facing significant operational hurdles, with approximately $400 million
worth of project deliveries expected to be deferred to its fiscal year 2027. This deferral is
primarily attributed to production problems at its new international contract
manufacturing facilities and construction delays at its new U.S. plant. In light of these
challenges, Barclays has downgraded Fluence Energy's investment rating from 'Equal

Weight' to 'Underweight' and reduced its price target from $16 to $10.

Technical / Clinical Details

The project delays stem from a combination of factors. Firstly, production bottlenecks at
a new international contract manufacturing partner facility have disrupted the supply of
Battery Energy Storage System (BESS) components. Secondly, construction delays are
impacting the new facility being built in Houston, USA. Furthermore, quality issues have
been reported with components from a new Chinese supplier, collectively hindering
project execution. Consequently, Fluence Energy has revised down its revenue forecast
and adjusted EBITDA for fiscal year 2026.

Background & Context

While the energy storage market is expanding rapidly, large-scale project planning and
execution involve complex supply chain management and construction challenges. Even
major players like Fluence Energy can encounter unforeseen issues in managing global
manufacturing networks and building substantial infrastructure locally. UBS had
previously projected Fluence Energy to achieve a 22% compound annual revenue growth
rate through 2030, but the recent delays and subsequent stock downgrade clearly signal
market concerns regarding the company's execution capabilities and their impact on

revenue recognition timing and scale.



Strategic Significance & Outlook

For Fluence Energy, these delays are likely to stifle short-term revenue growth, exert
pressure on profit margins, and prolong cash conversion cycles. The company is under
pressure to implement swift measures to strengthen its supply chain and stabilize
production capacities. To restore market confidence, demonstrating concrete progress in
resolving these issues and presenting a clear roadmap for future project execution
capabilities will be crucial. Despite the ongoing headwinds, the company's long-term
growth potential remains strong, but its near-term management strategy will be closely

watched.

Source: https://www.zacks.com/stock/news/2982752/project-delivery-delays-hurt-fluence-energy-more-

pain-ahead
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#07 India’s Central Electricity Authority Introduces New
BESS Fire Safety Regulations Effective April 2027,
Bolstering Fault Tolerance and Thermal Runaway
Prevention

Published September 03, 2026  Energy-Storage.News / The Battery Magazine India

| overview

India's Central Electricity Authority (CEA) has introduced a dedicated Chapter XA on
Battery Energy Storage System (BESS) fire safety within its 2026 amended rules.
Effective April 1, 2027, these regulations detail BESS safety requirements including
fault tolerance, BMS monitoring, fire/explosion protection, battery containers,
ventilation, hazard detection, and automatic extinguishing systems. The emphasis is

on multi-layered management of root causes such as thermal runaway and gas

generation.
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Key Findings

The Central Electricity Authority (CEA) of India has incorporated a dedicated Chapter XA
addressing Battery Energy Storage System (BESS) fire safety into its 2026 amended
regulations. These comprehensive rules, slated to become effective on April 1, 2027,
meticulously outline BESS safety requirements encompassing fault tolerance, Battery
Management System (BMS) monitoring, fire and explosion protection, specifications for
battery containers, ventilation, hazard detection, and automatic extinguishing systems.
Crucially, the regulations underscore the importance of a multi-layered approach to
managing the underlying causes of battery fires, such as thermal runaway and gas

generation.

Technical / Clinical Details

The new regulations mandate stringent safety standards for the design, installation, and
operation of BESS. This includes the principle of 'fault tolerance,' requiring systems to be
designed such that a single point of failure does not propagate throughout the entire
system. The BMS is tasked with continuous monitoring of cell-level voltage, current, and
temperature, enabling early detection of anomalies to prevent thermal runaway chain
reactions. Fire and explosion protection measures include robust battery container
designs, adequate ventilation systems for expelling flammable gases (particularly those
produced during thermal runaway), hazard detection via gas and smoke sensors, and
automatic extinguishing systems employing agents like nitrogen gas or aerosols. These
measures collectively aim to minimize risks through comprehensive system-level safety

assessments.

Background & Context

India is experiencing a rapid surge in BESS demand driven by the accelerated integration
of renewable energy. However, global incidents of BESS fires have heightened safety
concerns, particularly regarding lithium-ion battery thermal runaway, which can lead to
severe fires and explosions. The introduction of these comprehensive regulations by the
CEA is vital for ensuring BESS safety and fostering public confidence. This move is
expected to steer India's BESS market towards the development of safer and more

reliable infrastructure.



Strategic Significance & Outlook

The enforcement of the new regulations on April 1, 2027, will significantly impact the
entire BESS industry in India. Suppliers, installers, and operators of BESS will be required
to adapt their designs and operational protocols to comply with these new safety
requirements. The mandate for system-level safety assessments will stimulate investment
in high-quality, safer BESS technologies, potentially positioning India as a leader in
global energy storage safety standards. This initiative is expected to strengthen the
foundation for secure integration of renewable energy and the realization of a

sustainable power supply.

Source: https://www.thebatterymagazine.com/fire-safety-in-bess-can-india-prevent-the-next-battery-fire/
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#08 Fluence Energy Appoints Siemens Smart
Infrastructure CEO Stephan May to Board,
Strengthening Strategic Partnership

Published September 01, 2026  Stock Titan ~ USA

| overview

Fluence Energy announced the appointment of Stephan May, CEO of Electrification
and Automation at Siemens Smart Infrastructure, to its board of directors, effective
August 27, 2026. This appointment leverages Siemens Industry's right to nominate up
to three directors while owning over 20% of Fluence's Class A common stock. This

move is expected to deepen the strategic alliance between the two companies.
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Key Findings

Fluence Energy, a leading provider of battery energy storage solutions, announced the
appointment of Stephan May, CEO of Electrification and Automation at Siemens Smart
Infrastructure, to its Board of Directors, effective August 27, 2026. This appointment is
made under the terms of a previous agreement granting Siemens Industry the right to
nominate up to three directors while it maintains ownership of 20% or more of Fluence's

Class A common stock.

Technical / Clinical Details

Stephan May's addition to the board is set to significantly bolster the strategic
relationship between Fluence Energy and Siemens. May brings extensive experience and
deep expertise from his long tenure in electrification and automation at Siemens. His
leadership is expected to provide invaluable insights into Fluence Energy's product
development, market strategy, and global expansion initiatives. Specifically, May's
background in smart grid technologies, industrial automation, and power system
digitalization is anticipated to create strong synergies with Fluence's advanced battery

energy storage technologies.

Background & Context

The energy storage market is rapidly expanding, driven by the proliferation of renewable
energy and the imperative for grid modernization. In this dynamic market, success
hinges not only on technological innovation but also on robust partnerships and global
deployment capabilities. Siemens, a global leader in power technology and infrastructure
solutions, is a key investor in Fluence Energy. May's appointment signifies a deepening
collaboration, enabling Fluence Energy to leverage Siemens' extensive network and
technical expertise. Furthermore, Fluence has relocated its principal executive offices as
of September 1, 2026, indicating a broader intent for organizational strengthening and

business expansion.



Strategic Significance & Outlook

Stephan May'’s appointment to the Fluence Energy board is likely to have a substantial
impact on the company's governance and strategic direction. By integrating Siemens’
rich industrial experience and global perspective, Fluence Energy is expected to further
enhance its competitive edge in the battery energy storage market. This strategic
reinforcement will serve as a foundation for Fluence to expand its product portfolio,
capture new market opportunities, and deliver more sophisticated energy storage
solutions. The deepening collaboration between the two companies is poised to
contribute significantly to the development and widespread adoption of next-generation

energy storage technologies, thereby accelerating the global energy transition.

Source: https://www.stocktitan.net/sec-filings/FLNC/8-k-fluence-energy-inc-reports-material-event-
1cd819be76bd.html
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#09 Grenergy Completes $320M Sale of 4th Phase of
Flagship Atacama Solar-Plus-Storage Complex
‘Gabriela’ to CVC DIF in Chile

Published Published September 03, 2026  Energy-Storage.News F1)

| overview

Grenergy has completed the sale of ‘Gabriela,' the fourth phase of its ‘Oasis de
Atacama’ solar-plus-storage complex in Chile, to infrastructure investor CVC DIF,
marking the project's commercial operation. This hybrid facility combines 272MW of
solar PV with a substantial 1,100MWh Battery Energy Storage System (BESS),
representing a total investment of $320 million, with $219 million specifically

dedicated to the BESS component.
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Context and Strategic Landscape

Chile, particularly its Atacama Desert, is endowed with immense solar resources,
positioning the nation as a global leader in renewable energy development. However,
the integration of vast and inherently variable renewable energy sources necessitates
robust energy storage infrastructure to ensure grid stability and reliability. Against this
backdrop, Spanish renewable energy firm Grenergy is executing an ambitious asset
rotation strategy as part of its 2026-2028 strategic plan. This approach involves
leveraging the full project lifecycle, from development to divestment, to secure capital
for reinvestment into new projects, with the 'Oasis de Atacama' complex serving as a

cornerstone of this initiative.

Project Gabriela: A Hybrid Powerhouse

Grenergy has successfully finalized the sale of ‘Gabriela,’ the fourth phase of its flagship
‘Oasis de Atacama' energy storage project, to infrastructure investor CVC DIF. With this
transaction complete, the Gabriela complex has officially commenced commercial
operations, poised to deliver clean energy to Chile's grid. This hybrid facility is
engineered with a substantial 272MW of solar photovoltaic (PV) capacity seamlessly
integrated with an impressive 1,100MWh Battery Energy Storage System (BESS). The total
investment for the Gabriela phase amounted to $320 million, with a significant allocation
of $219 million specifically directed towards the BESS component, underscoring the

strategic emphasis on energy storage capabilities within the project.

Engineering for Grid Stability and Economic Optimization

The colossal 1,100MWh BESS at the heart of the Gabriela project is critical for mitigating
the intrinsic intermittency of solar power generation. Its primary function is to absorb
fluctuations and provide a stable, reliable supply of electricity to the national grid. By
storing excess energy generated during peak solar irradiance hours and discharging it
during periods of high demand, such as evening peaks or overnight, the BESS enhances
overall grid resilience and contributes significantly to electricity price optimization. This
integrated approach is pivotal for advancing Chile's decarbonization targets and is
specifically designed to meet the growing energy demands of the nation's northern

regions.



Market Impact and Future Outlook

The successful commissioning and divestment of the Gabriela project emphatically
demonstrate the technical viability and commercial attractiveness of large-scale solar-
plus-battery storage solutions within the dynamic Chilean renewable energy market.
Grenergy's asset rotation model is proving to be an effective blueprint for developers
seeking to accelerate the deployment of clean energy infrastructure. The proliferation of
such integrated BESS systems will play a crucial role in expediting Chile's grid
decarbonization and stabilization efforts, contributing to a more diversified and
sustainable future energy supply. Furthermore, this landmark project could catalyze new
investment opportunities in renewable energy and advanced energy storage integration

across the broader Latin American region, setting a precedent for future development.

Source: https://www.energy-storage.news/engie-starts-up-251mw-bess-projects-in-chile-grenergy-sells-
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#10 US Avantus Secures $300M Tax Equity Financing
from Truist Bank for 150MW Solar-Plus-452MWh
Storage Project in California

Published August 29, 2026  Viridian Energy =~ USA

| overview

U.S. independent power producer Avantus has secured $300 million in tax equity
financing from Truist Bank for its Aratina 2 solar-plus-storage project in Kern County,
California. This project combines 150MW of solar generation with 452MWh of battery
storage. It is slated to become operational by the end of 2026, marking a significant

investment in renewable energy infrastructure.
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Key Findings

Avantus, a prominent independent power producer in the United States, has announced
the securing of $300 million in tax equity financing from Truist Bank for its 'Aratina 2
Solar & Storage Project' currently under development in Kern County, California. This
ambitious project integrates 150MW of solar photovoltaic generation with 452MWh of

battery storage and is scheduled for commercial operation by the end of 2026.

Technical / Clinical Details

The Aratina 2 project will provide clean and stable electricity to the California grid by
combining 150MW of solar PV capacity with a 452MWh Battery Energy Storage System
(BESS). This integrated approach is crucial for mitigating the intermittent nature of solar
power, allowing excess energy generated during the day to be stored and discharged
during evening peak demand. This not only ensures stable power delivery and enhances
grid resilience but also accelerates the expansion of renewable energy integration. The
tax equity financing plays a critical role in improving the project's economic viability and

reducing investment risks.

Background & Context

California leads the U.S. in renewable energy adoption and decarbonization targets,
necessitating large-scale energy storage solutions to stabilize and improve grid
reliability. Projects that combine solar generation with battery storage are indispensable
for accelerating the transition to clean energy. Government tax incentives and supportive
policies are vital in attracting private investment and fostering the development of large-
scale renewable energy infrastructure. Concurrently, ForeFront Power is also nearing
completion of a 5.8MW solar canopy and 1.9MW battery storage project at the Ventura
County Government Center in California, illustrating the state's active engagement in

clean energy initiatives.



Strategic Significance & Outlook

The $300 million financing secured by Avantus ensures the successful development and
operation of the Aratina 2 project. This initiative will significantly increase the proportion
of renewable energy in California's electricity mix and contribute to improved grid
reliability. Furthermore, it is expected to serve as a reference model for similar large-scale
solar-plus-battery storage projects in other states and regions. This type of tax equity
financing represents a growing trend in funding future clean energy infrastructure

investments, pushing towards a more sustainable and resilient energy landscape.

Source: https://www.viridian-energy.com/post/30-08-2026-solar-bess-investment-news-people-s-move
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#11 Sungrow'’s Battery Storage Revenue Surpasses PV
Business in H1 2026, Achieving 25GWh in Shipments,
Signaling Strategic Shift

Published September 02, 2026  Energy-Storage.News China

| overview

Sungrow announced a landmark achievement in H1 2026, with its Battery Energy
Storage System (BESS) business revenue surpassing its PV inverter business, reaching
25GWh in storage system shipments. This represents a significant strategic shift in the
company's operational structure. The energy storage segment generated 15.456
billion RMB (approximately $4.6 billion), accounting for 50% of total revenue, marking

the first time it exceeded the long-standing primary revenue source of PV inverters.
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Key Findings

Sungrow, a leading global inverter and battery storage solutions provider, announced a
groundbreaking achievement in the first half of 2026: its Battery Energy Storage System
(BESS) business revenue surpassed its PV (photovoltaic) inverter business. During this
period, storage system shipments reached an impressive 25GWh, signaling a strategic

transformation in the company's operational structure and market focus.

Technical / Clinical Details

While Sungrow's total revenue for H1 2026 saw a year-on-year decrease of 28.99% to
30.912 billion RMB (approximately $4.6 billion), the energy storage system division
generated 15.456 billion RMB, accounting for 50% of the total revenue. This marks the
first instance where the storage division outpaced the PV inverter segment, which has
historically been the company's primary revenue source. The 28% year-on-year increase
in storage system shipments underscores Sungrow's successful investment in and market
deployment of battery storage technologies. Sungrow provides highly efficient and
reliable BESS solutions for diverse grid applications, catering to utility-scale, commercial

& industrial, and residential markets.

Background & Context

The global demand for energy storage solutions is rapidly escalating due to the
increasing integration of renewable energy sources, which require systems to absorb
variability and stabilize grids. Hybrid solutions combining PV and BESS are becoming
indispensable for maximizing the value of solar generation and enhancing energy self-
sufficiency. Sungrow's pivot in revenue generation, from PV inverters to BESS, clearly
reflects the shifting market needs and technological trends during this energy transition.
As more companies move towards clean energy, energy storage is emerging as the

cornerstone of modern power infrastructure.



Strategic Significance & Outlook

Sungrow's battery storage business outperforming its PV counterpart strongly indicates
that storage systems will play a central role in the company's future growth strategy. This
success validates its evolution from a mere inverter supplier to a more integrated energy
solutions provider. Moving forward, Sungrow is expected to further accelerate
investment in R&D and production capacity for battery storage technology, solidifying
its global market leadership. This development holds significant implications for
accelerating the global energy transition and may encourage similar strategic shifts

among other renewable energy companies.

Source: https://www.energy-storage.news/sungrows-battery-storage-revenue-tops-pv-business-h1-
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#12 Westbridge Renewable Energy Enters Definitive

Agreement to Sell 225MW Solar-Plus-100MW Battery
Storage Project in Canada

Published September 01, 2026 PV Tech Canada

| overview

Westbridge Renewable Energy, a Canadian renewable energy developer, has signed a
definitive share purchase agreement for the sale of its 225MWac Red Willow solar-
plus-storage project in Alberta. This large-scale project will integrate a 100MW
Battery Energy Storage System (BESS). The company has already secured power plant
and substation approvals from the Alberta Utilities Commission (AUC), confirming the

project's advanced development stage.
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Key Findings

Westbridge Renewable Energy, a Canadian renewable energy developer, has announced
the signing of a definitive share purchase agreement for the sale of its 225MWac Red
Willow solar-plus-storage project located in Alberta. This substantial project combines a
225MWac solar photovoltaic facility with a T00MW Battery Energy Storage System
(BESS), and is expected to make a significant contribution to renewable energy

deployment in Alberta.

Technical / Clinical Details

The Red Willow project integrates 225MWac of solar generation capacity with a 100MW
BESS, designed to stabilize and firm up the power supply. The BESS will play a critical role
in smoothing out fluctuations in solar output and aligning generation peaks with
electricity demand peaks. This integration enhances grid stability and enables more
efficient absorption of renewable energy into the power grid. Westbridge Renewable
Energy has already obtained power plant and substation approvals from the Alberta
Utilities Commission (AUC), validating the project's advanced feasibility and regulatory

compliance.

Background & Context

Canada, particularly the province of Alberta, is accelerating its efforts to leverage
abundant renewable energy resources and reduce its reliance on fossil fuels. The
combination of large-scale solar power and energy storage is an indispensable
component for decarbonizing the grid and enhancing its reliability. The 'asset flip'
strategy, where developers like Westbridge develop projects and then sell them to other
investors at various stages, is a common approach to accelerate financing and
deployment of renewable energy projects. This enables developers to continuously

reinvest in new projects, fostering overall market growth.



Strategic Significance & Outlook

The signing of the sale agreement for the Red Willow project signals strong investor
interest in large-scale renewable energy projects within Alberta. Once operational, this
project will increase the proportion of renewable energy in Alberta's electricity mix and
contribute to Canada's climate change targets. Furthermore, the integration of solar
power with a substantial BESS could serve as a model for future grid designs and
stimulate the development of similar hybrid projects in other regions. This transaction
reflects the dynamic interplay of project development, financing, and asset management

within the renewable energy market.

Source: https://www.pv-tech.org/westbridge-enters-definitive-agreement-to-sell-225mw-solar-plus-
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#13 lllegal Battery Recycling Plant in Jamalpur,

Pakistan, Severely Contaminates Water and Farmland,
Devastating Livestock and Livelihoods

Published Published August 27,2026 DAWN.COM /\F XX~

| overview

An unlicensed battery recycling facility in Sadar upazila, Jamalpur, Pakistan, is causing
severe environmental contamination, devastating local water sources, farmlands,
livestock, and community livelihoods. Operating without proper permits, the plant
employs rudimentary combustion methods that release highly toxic gases and acidic
waste directly into the environment, underscoring the critical need for robust

regulatory oversight in the burgeoning recycling industry.
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Key Findings

An illicit battery recycling plant operating in Sadar upazila, Jamalpur district, Pakistan, has
caused severe contamination of surrounding water bodies and farmlands, leading to
devastating impacts on local livestock and community livelihoods. This facility, operating
without proper environmental permits, employs toxic combustion methods to recover
lead from spent batteries, directly discharging hazardous gases and acidic waste into the

environment.

Technical Details and Environmental Impact

The plant employs rudimentary, high-temperature combustion processes to extract lead
from used batteries. This method liberates highly noxious chemical substances into the
atmosphere, including dioxins, furans, sulfur oxides, and fine lead particulates.
Furthermore, untreated acidic effluents from the batteries infiltrate directly into the soll
and local water sources. Local reports confirm severe damage to the foundational
economy, with at least four cows deceased and eight critically ill due to the
contamination. Residents are reporting an increase in respiratory ailments and skin

diseases, while agricultural crops face significant risk of contamination.

Background and Regulatory Context

The expansion of the battery recycling industry is critical for fostering a circular economy
and recovering valuable metals. However, this development must be strictly governed by
appropriate environmental regulations and technical standards. Lead-acid battery
recycling, in particular, demands stringent management due to lead's inherent toxicity
and the complexity of its processing. In regions lacking robust environmental law
enforcement, such as Pakistan, illicit facilities often proliferate, leading to severe public
health and environmental crises. While the recycling of lithium-ion batteries (containing
nickel and cobalt) offers the potential for high-value material recovery, the significant
environmental risks associated with lead-acid battery recycling underscore the critical

need for strict regulatory oversight.



Strategic Implications and Outlook

This incident starkly underscores the indispensable need for stringent environmental
regulations and effective monitoring, especially as the battery recycling industry
continues to expand globally. Prioritizing the shutdown of illegal facilities and vigorous
enforcement of environmental laws is paramount to protecting community health and
the environment. Governmental authorities must develop policies that promote
sustainable battery recycling practices and ensure that only properly licensed,
technologically capable companies operate within this critical sector. Addressing such
environmental crimes provides a crucial lesson for ensuring that next-generation energy
storage technologies are introduced and managed in an environmentally responsible

and sustainable manner.

Source: https://www.dawn.com/news/2026316
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#14 R3 Lithium Launches First Commercial-Scale
Lithium Carbonate Recovery Plant in Georgia,
Targeting Over Half of U.S. Domestic Production

Published September 04, 2026  Resource Recycling USA

| overview

R3 Lithium announced the September 10th launch of the U.S.'s first commercial-scale
lithium carbonate recovery facility in Covington, Georgia. This pioneering plant will
utilize a proprietary 'lithium-first' extraction process to recover and refine lithium
carbonate from black mass and manufacturing scrap. Once fully operational, it is
projected to supply over 50% of the domestic lithium carbonate production next year,
significantly bolstering the U.S. critical mineral supply chain and reducing reliance on

foreign sources.
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Key Findings

R3 Lithium announced the activation of the United States' first commercial-scale lithium
carbonate recovery facility in Covington, Georgia, on September 10, 2026. This
groundbreaking facility is designed to recover and refine high-purity lithium carbonate
from spent battery black mass and manufacturing scrap, reintroducing it into the
domestic battery supply chain. The company aims to account for over 50% of the U.S.
domestic lithium carbonate production once fully operational next year, marking a

critical advancement in national critical mineral self-sufficiency.

Technical & Clinical Details

The R3 Lithium facility employs a proprietary 'lithium-first' extraction process,
distinguishing it from conventional battery recycling methods. This technology prioritizes
the efficient extraction of high-value lithium carbonate while simultaneously enabling
the recovery of other vital metals such as nickel, cobalt, and manganese. This approach
minimizes waste and produces battery-grade materials directly from recycled feedstocks,
improving the quality of secondary raw materials and reducing overall costs. The plant
leverages technology and infrastructure acquired from the former Ascend Elements,

facilitating rapid deployment and scalability.

Background & Context

As the demand for electric vehicles (EVs) and battery energy storage systems (BESS)
surges, the United States has prioritized the establishment of a domestic supply chain for
critical battery minerals, including lithium. Current lithium refining capacity is heavily
concentrated in Asia, creating supply chain vulnerabilities. R3 Lithium'’s initiative is crucial
for reducing this dependency, mitigating geopolitical risks, and fostering a more resilient
domestic supply. Furthermore, circular economy principles, enabled by advanced
recycling, contribute to environmental sustainability and reduced reliance on primary

mining.



Strategic Significance & Outlook

The launch of this commercial-scale facility represents a significant milestone for the U.S.
battery recycling industry. R3 Lithium has secured $15 million in Series A funding from
prominent investors, including GlobalTech partners, TDK Ventures, and Axial Partners,
providing a robust foundation for future expansion. The success of R3 Lithium is
expected to stimulate further investment and development within the U.S. battery
recycling ecosystem, enhancing the environmental and economic performance of the
entire EV battery lifecycle and accelerating the broader adoption of next-generation

energy storage technologies.

Source: https://resource-recycling.com/e-scrap/2026/09/04/r3-lithium-launches-pioneering-mineral-

processing-facility/

Collected: September 04, 2026 | Automated Research System (Gemini API)


https://resource-recycling.com/e-scrap/2026/09/04/r3-lithium-launches-pioneering-mineral-processing-facility/
https://resource-recycling.com/e-scrap/2026/09/04/r3-lithium-launches-pioneering-mineral-processing-facility/

#15 EV Battery Recycling Market to Skyrocket from
$6.9 Billion in 2026 to $37.5 Billion by 2035, Alongside
Massive Second-Life Expansion

Published September 04, 2026  Invrecovery  Unknown

| overview

The EV battery recycling market is projected for explosive growth, reaching
approximately $6.9 billion in 2026 and surging to $37.5 billion by 2035. Concurrently,
second-life battery capacity is expected to dramatically expand from 25-30 GWh in
2025 to 330-350 GWh by 2030. Advanced hydrometallurgical recycling now recovers
95% of lithium and cobalt and 97% of nickel, transforming hazardous waste into
valuable resources, with regulatory frameworks like the EU Battery Passport and US

critical mineral standards further accelerating this trend.
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Key Findings

The Electric Vehicle (EV) battery recycling market is poised for an explosive expansion,
projected to reach approximately $6.9 billion in 2026 and surge to $37.5 billion by 2035.
This significant growth underscores its critical role in the next-generation energy storage
supply chain, moving beyond mere waste management to become a cornerstone of the

circular economy and a stabilizer for critical mineral supplies.

Technical / Clinical Details

Modern EV battery recycling techniques, particularly hydrometallurgy, demonstrate
superior efficacy with high metal recovery rates. This process can efficiently recover
approximately 95% of lithium and cobalt, and 97% of nickel from end-of-life lithium-ion
batteries. This high-efficiency recovery transforms what was once hazardous waste into
valuable revenue streams. Furthermore, the 'second-life' applications for used EV
batteries are rapidly expanding, with capacity expected to increase dramatically from 25-
30 GWh in 2025 to 330-350 GWh by 2030. This involves repurposing batteries, once they
no longer meet optimal performance for automotive use, into less demanding

applications such as stationary energy storage systems.

Background & Context

As EV adoption accelerates globally, the management of end-of-life batteries and the
securement of sustainable critical mineral sources have become pressing international
concerns. With China's dominant position in the critical mineral supply chain, the U.S.
and EU are actively pursuing strategies to enhance domestic recycling capabilities and
diversify supply. Regulatory frameworks are rapidly evolving, including the EU Battery
Passport, effective February 18, 2027, and the U.S. Clean Vehicle Critical Mineral standard,
which mandates 70% domestic content by 2026, alongside FEOC (Foreign Entities of
Concern) regulations. These policies are powerful catalysts for the growth of domestic
recycling markets, simultaneously reducing environmental impact and enhancing energy

security by ensuring access to vital minerals.



Strategic Significance & Outlook

The projected rapid growth of the EV battery recycling market opens new avenues for
technological development, investment, and a more sustainable energy future.
Recovered materials are not only reused in new battery manufacturing but also
contribute to improving battery quality and reducing production costs. Moving forward,
continued innovation in recycling technologies and the establishment of international
collaborative frameworks are expected to create a more efficient and environmentally
friendly battery circular system. The convergence of regulatory momentum and
technological advancement will further solidify EV battery recycling's indispensable role

in the next-generation energy storage industry.

Source: https://invrecovery.org/ev-battery-recycling-investment-recovery-2026-playbook/
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| overview

The U.S. Department of Energy (DoE) announced new grants totaling $500 million in
late August 2026 to support battery materials, manufacturing, and recycling. This
funding targets a broad spectrum of critical battery minerals and materials, including
next-generation anodes, direct lithium extraction (DLE), cobalt production, electrolyte
development, and battery recycling. This constitutes the third round of funding under
the DoE's $3 billion 'Battery Manufacturing and Recycling' and 'Battery Materials

Processing' programs, aimed at bolstering the domestic battery supply chain.
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Key Findings

The U.S. Department of Energy (DoE) announced a new grant program totaling $500
million in late August 2026, targeting a wide range of battery materials, manufacturing,
and recycling initiatives. This substantial funding aims to strengthen the domestic supply
chain for next-generation energy storage technologies and enhance energy

independence and economic security within the United States.

Technical / Clinical Details

The grants are strategically focused on several core areas critical to battery technology.
These include the development of next-generation anode materials to boost energy
density and lifespan, advancements in direct lithium extraction (DLE) technologies to
improve lithium recovery efficiency while reducing environmental impact, bolstering
domestic cobalt production capacity to diversify supply chains, creating novel
electrolytes for enhanced battery performance and safety, and innovating recycling
processes to maximize the recovery of critical minerals from end-of-life batteries. These
areas are pivotal in determining battery performance, cost, and sustainability, forming an

indispensable technological foundation for U.S. competitiveness.

Background & Context

This $500 million allocation represents the third tranche of funding under the DoE's
broader 'Battery Manufacturing and Recycling' and 'Battery Materials Processing'
programs, each endowed with $3 billion. These programs are integral to a national
strategy designed to establish U.S. leadership in battery technology and its associated
supply chains. With global demand for electric vehicles (EVs) and stationary energy
storage systems (ESS) surging, the supply of critical minerals like lithium, cobalt, and
nickel is susceptible to geopolitical risks, and processing capabilities are heavily
concentrated in specific countries. The U.S. government seeks to mitigate these
dependencies by increasing domestic production capacity and technological prowess,

thereby facilitating a stable clean energy economy.



Strategic Significance & Outlook

This $500 million grant will serve as a powerful incentive, accelerating research,
development, and commercialization across a broad spectrum of U.S. players, from
startups to major research institutions. Investments in innovative technologies such as
DLE and next-generation anodes are particularly crucial, directly impacting battery
performance breakthroughs and cost reductions, which will dictate future market
competitiveness. Moreover, strengthening domestic recycling capabilities will
significantly contribute to stabilizing critical mineral supply and reducing environmental
impact, thereby supporting a sustainable energy transition. These efforts are
foundational for the U.S. to assume a leading role in the clean energy sector and to

secure its long-term advantage in the multi-trillion-dollar global battery market.

Source: https://source.benchmarkminerals.com/article/us-department-of-energy-grants-cover-range-of-

battery-minerals-and-materials
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#17 Lithium-ion Battery Recycling Faces Deepening

Challenges and Opportunities in 2026: Rising Fire Risks
Amidst Critical Mineral Demand

Published September 04, 2026  Alchemie Labs  Unknown

| overview

The rapid proliferation of lithium-ion batteries in 2026 presents both deepening

challenges and significant opportunities for recycling. End-of-life batteries pose fire
risks, necessitating safe disposal, while also containing valuable critical minerals like
lithium, cobalt, and nickel crucial for supply chain security. Recycling processes such
as mechanical pre-treatment, pyrometallurgy, hydrometallurgy, and direct recycling
are employed, with hydrometallurgy achieving high recovery rates. The International

Energy Agency (IEA) underscores recycling as a key strategy to enhance the resilience

of critical mineral supplies.
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Key Findings

In 2026, the rapid global adoption of lithium-ion batteries is creating both new
challenges and significant business opportunities in the processing of end-of-life
batteries and the recovery of critical minerals. Recycling is increasingly recognized as an
indispensable element for ensuring supply chain security and sustainability within the

broader energy transition.

Technical / Clinical Details

Lithium-ion batteries, valued for their high energy density and performance, are used
across a wide range of applications. However, spent batteries pose thermal runaway and
fire risks, demanding stringent safety protocols and specialized handling during the
recycling process. Concurrently, these batteries are rich in valuable critical minerals such
as lithium, cobalt, nickel, and manganese. Efficiently recovering these elements holds
immense economic value and is paramount for ensuring resource sustainability. The

recycling process primarily involves the following stages:

e Mechanical Pre-treatment: Safely discharging batteries, followed by shredding to

produce a mixed metal powder known as 'black mass.'

¢ Metallurgical Recovery:
- Pyrometallurgy: A high-temperature process that melts black mass to recover
metals, typically energy-intensive.
- Hydrometallurgy: A chemical process that selectively dissolves and separates
metals. This method achieves high recovery rates, often over 95% for lithium, cobalt,

and nickel, with a comparatively lower environmental footprint.

e Direct Recycling: Research is advancing in methods that preserve battery structures
and directly regenerate cathode materials, though commercial-scale deployment

remains limited.

These technologies are transforming spent batteries from hazardous waste into valuable,

reusable resources.



Background & Context

As electric vehicle (EV) sales accelerate worldwide and stationary energy storage systems
(ESS) are increasingly deployed, the volume of end-of-life lithium-ion batteries is
inevitably rising. Major markets, including China, Europe, and the U.S,, are strengthening
regulations and incentives for battery recycling to stabilize critical mineral supply and
enhance the competitiveness of their domestic industries. The International Energy
Agency (IEA) consistently emphasizes that recycling is crucial for boosting the resilience
of critical mineral supplies, a prerequisite for achieving a global clean energy transition.
Given that the sourcing of minerals like lithium and cobalt is concentrated in a few
regions and carries high geopolitical risks, securing domestic supply through recycling is

a strategic imperative.

Strategic Significance & Outlook

The lithium-ion battery recycling market is projected for rapid expansion, driven by
continuous technological innovation and supportive policy frameworks. Further
optimization of hydrometallurgical techniques and the commercialization of direct
recycling technologies are expected to significantly improve the overall efficiency and
economics of the recycling process. This will reduce reliance on virgin mineral extraction
and enhance the sustainability of the entire battery supply chain. Moreover, high-purity
materials recovered through recycling will contribute to the development of next-
generation batteries, enabling higher performance and lower environmental impact. For
investors, researchers, and engineers, this sector represents a vital investment area and a

frontier for technological advancement in building a sustainable future.

Source: https://alchemielabs.com/lithium-ion-battery-recycling-in-2026/
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#18 Seven North American Battery Recycling
Companies Scale Up Operations to Meet Surging EV
Battery and Manufacturing Scrap Volumes

Published August 31, 2026  Battery Technology = USA

| overview

In 2026, seven leading North American battery recycling companies are significantly
expanding their operations to address the escalating volume of end-of-life EV
batteries and manufacturing scrap from gigafactories. This expansion is driven by a
shift in US policy, which now incentivizes domestic black mass refining through
measures like critical mineral export restrictions and a $500 million Department of
Energy grant. The goal is to strengthen domestic supply chains and ensure a stable

supply of critical minerals.
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Key Findings

As of 2026, North America is witnessing a dramatic surge in demand for recycling end-
of-life electric vehicle (EV) batteries and manufacturing scrap, fueled by the rapid
proliferation of EVs and the growth of battery 'gigafactories.’ In response, seven
prominent North American battery recycling companies are undertaking substantial
operational expansions, contributing to the establishment of critical mineral refining

capabilities within the region.

Technical / Clinical Details

These companies leverage a variety of recycling technologies, including pyrometallurgy
and hydrometallurgy, to recover vital minerals such as lithium, cobalt, nickel, and
manganese from spent lithium-ion batteries. Hydrometallurgy, in particular, is favored
for its ability to efficiently recover high-purity materials, making them suitable for reuse
in new battery manufacturing. Historically, the majority of black mass (shredded battery
material) was exported to Asia for processing. However, a strategic shift in U.S. policy
now actively promotes domestic critical mineral refining. This policy support includes
executive orders restricting critical mineral exports and a $500 million grant from the U.S.
Department of Energy (DoE) specifically for recycling and refining projects, accelerating

the development of national recycling infrastructure.

Background & Context

The global critical mineral supply chain is plagued by geopolitical risks and a heavy
concentration of supply in a few countries. The U.S. government has prioritized
stabilizing domestic critical mineral supply and enhancing supply chain resilience as part
of its clean energy transition agenda. The burgeoning demand for EV batteries
significantly increases the consumption of these minerals, making recycling
indispensable for reducing reliance on virgin mining and mitigating environmental
impact. The expansion of recycling companies in North America is strongly underpinned
by this policy and economic context, also contributing to regional economic

revitalization and job creation.



Strategic Significance & Outlook

The North American battery recycling industry is projected for continued growth, driven
by the expanding EV market and sustained policy support, which will encourage further
investment and technological innovation. These companies are not only focused on
expanding their facility capacities but also on developing more efficient and
environmentally friendly recycling technologies. The establishment of robust domestic
recycling capabilities is paramount for enhancing the sustainability of the entire battery
supply chain and strengthening U.S. energy security. Furthermore, the recovered critical
minerals will accelerate the development of next-generation battery technologies,
providing a foundational element for advancing the clean energy economy. For investors
and policymakers, this trend represents a significant opportunity to foster a circular

economy and build a more sustainable society.

Source: https://www.batterytechonline.com/battery-recycling/7-battery-recycling-companies-scaling-up-

in-north-america-in-2026
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#19 U.S. Black Mass Export Ban Alone Insufficient for

Domestic EV Battery Recycling: 65,000-Ton Refining
Capacity Shortfall Identified

Published September 03, 2026  GreenLi-ion USA

| overview

A new study indicates that the U.S. government's black mass export ban,
implemented on August 27, 2026, is insufficient on its own to boost domestic EV
battery recycling. The current U.S. refining capacity for black mass is only an
estimated 7,000 metric tons annually, significantly short of the projected 65,000
metric tons requiring processing. To ensure the policy's success, complementary

measures such as mandatory battery recycling and high critical mineral recovery rate

requirements are advocated.
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Key Findings

Recent research indicates that the U.S. government's black mass export ban, enacted on
August 27, 2026, aimed at increasing critical mineral recovery from end-of-life lithium-
ion batteries, is insufficient in isolation to significantly boost domestic electric vehicle
(EV) battery recycling. While intended to strengthen the domestic supply chain, a critical

shortfall in current U.S. refining capacity presents a major bottleneck.

Technical / Clinical Details

‘Black mass' refers to the mixed metal powder obtained by mechanically shredding and
sorting spent lithium-ion batteries, containing valuable critical minerals such as lithium,
cobalt, nickel, manganese, and graphite. Refining these minerals into reusable forms
requires advanced technologies, primarily hydrometallurgy and pyrometallurgy.
However, as of 2026, the estimated domestic black mass refining capacity in the U.S. is a
mere 7,000 metric tons per year. This contrasts sharply with the projected 65,000 metric
tons of black mass requiring processing annually, resulting in a deficit of approximately
58,000 metric tons. Without bridging this capacity gap, the export ban risks merely

creating a domestic stockpile rather than genuinely promoting recycling.

Background & Context

The U.S. export ban is part of a broader national strategy to establish a domestic critical
mineral supply chain and reduce reliance on foreign nations. The increasing importance
of batteries, driven by EV adoption, makes the stable supply of their raw materials a top
economic security priority. Historically, a significant volume of black mass was shipped to
Asian refining facilities due to cost and technological constraints. While the current ban
aims to redirect this flow domestically, concerns remain that its intended effects may not

materialize without commensurate growth in domestic refining infrastructure.



Strategic Significance & Outlook

To truly accelerate domestic EV battery recycling, it is proposed that regulatory measures
like the black mass export ban must be complemented by additional policies. These
include implementing mandatory battery recycling legislation and establishing clear
recycling requirements that ensure high recovery rates for lithium and other critical
minerals. Furthermore, incentivizing investment in domestic refining facilities and
supporting the development of innovative recycling technologies are crucial. Through
such a comprehensive approach, the U.S. can establish a sustainable and resilient battery
supply chain, strongly advancing its clean energy transition. Investors, engineers, and

policymakers are keenly observing for concrete solutions to address this significant

capacity gap.

Source: https://blog.ucs.org/jessica-dunn/an-export-ban-isnt-enough-to-increase-domestic-ev-battery-

recycling/
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#20 Precision Periodic to Refine Battery-Grade
Materials from Black Mass Using DoE-Validated Low-
Energy Hydrometallurgy

Published September 04, 2026  Precision Periodic ~ USA

I

| overview

Precision Periodic is deploying its ‘Clean Refinery' process to produce battery-grade
nickel, cobalt, lithium, manganese, and graphite from black mass derived from spent
lithium-ion batteries. This process features a selective, low-energy hydrometallurgical
technology validated through a U.S. Department of Energy (DoE) grant. Anticipating a
sharp increase in black mass supply post-2026 as batteries sold during the 2017-2022
EV adoption surge reach end-of-life, the company is preparing to fully operationalize

its domestic processing capacity.
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Key Findings

Precision Periodic has developed and is deploying its ‘Clean Refinery' process, which
transforms black mass recovered from spent lithium-ion batteries into critical battery-
grade materials, including nickel, cobalt, lithium, manganese, and graphite. This
technology's efficacy has been validated through a grant program from the U.S.
Department of Energy (DoE), marking a significant contribution to strengthening the

domestic battery supply chain.

Technical / Clinical Details

Precision Periodic’s ‘Clean Refinery' process employs an innovative hydrometallurgical
technology characterized by its selectivity and low energy consumption. Black mass is a
powder composed of various mixed metals, and efficiently separating and refining
desired battery-grade materials from this complex mixture requires sophisticated
chemical expertise. The company's technology prioritizes the selective extraction of
specific metal ions while minimizing impurities, thereby yielding high-purity lithium,
nickel, cobalt, manganese, and graphite. This hydrometallurgical approach offers
advantages over traditional pyrometallurgy, including lower energy consumption and
reduced environmental impact. The DoE's validation underscores the robustness and

commercial viability of this process.

Background & Context

With the rapid adoption of electric vehicles (EVs), the first wave of EV batteries is
projected to begin reaching their end-of-life cycle after 2026, leading to a dramatic
increase in the supply of black mass. Specifically, batteries sold during the EV adoption
surge between 2017 and 2022 will begin entering the recycling market over the next few
years. Consequently, securing domestic recycling and refining capacity is a strategic
imperative for ensuring a stable supply of critical minerals and reducing reliance on
foreign sources. The ability of domestic companies like Precision Periodic to process this
growing volume of black mass and re-circulate valuable materials within the U.S. is

crucial for the nation's energy security and economic competitiveness.



Strategic Significance & Outlook

Precision Periodic is meticulously preparing to fully operationalize its 'Clean Refinery'
capacity, aligning with the anticipated surge in black mass supply and improving
economics for domestic processing. The company's technology is an indispensable
component of realizing a circular economy and will significantly enhance the resilience of
the battery supply chain by enabling domestic production of high-purity, battery-grade
materials. Precision Periodic is expected to become a key player in the EV battery
recycling market through further scaling and technological optimization. This endeavor
represents a critical step towards reducing environmental impact, maximizing resource

utilization, and building a sustainable clean energy society.

Source: https://www.precisionperiodic.com/black-mass
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#21 University of Washington Opens First West Coast
Public-Access Battery Manufacturing Lab with $7.5M
Investment, Accelerating U.S. Battery Innovation

Published September 03, 2026  GeekWire USA

| overview

The University of Washington (UW) has inaugurated the first public-access battery
manufacturing lab on the West Coast, funded by a $7.5 million investment. Housed
within UW's Clean Energy Testbeds, this new facility aims to accelerate the
development of new battery technologies in the U.S., addressing the surging demand
for large-scale batteries to support solar energy and grid operations. Research areas
include sodium-ion batteries and lithium-ion batteries incorporating silicon-carbon

anode materials.
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Key Findings

The University of Washington (UW) has officially opened the first public-access battery
manufacturing lab on the U.S. West Coast, backed by a $7.5 million investment. This
groundbreaking facility is designed to accelerate battery innovation within the United
States, specifically addressing the surging demand for large-scale battery storage to

support solar energy integration and grid operations.

Technical / Clinical Details

Located within UW's Clean Energy Testbeds, this state-of-the-art laboratory provides an
open-access platform for researchers, startups, and industry to engage in various stages
of battery technology development, from initial concept to prototyping and small-scale
manufacturing. The lab will foster research and development in next-generation battery

technologies, including:

e Sodium-ion batteries: Utilizing sodium, a more abundant and cheaper alternative to
lithium, these batteries are a focus for sustainable, resource-unconstrained energy

storage.

¢ Lithium-ion batteries with silicon-carbon anodes: Aiming to significantly boost
energy density and charging speeds by replacing traditional graphite anodes with
silicon-carbon composite materials. Silicon can store approximately ten times more
lithium ions than graphite, offering potential for extended EV range and improved

stationary storage efficiency.

These technologies hold the promise of transcending the limitations of current lithium-

ion batteries, making them crucial enablers for the clean energy transition.



Background & Context

The U.S. energy infrastructure is experiencing a rapid increase in electricity demand,
driven by the integration of renewable energy sources and the proliferation of data
centers, necessitating vast energy storage capacities. In this context, bolstering domestic
battery technology development and manufacturing capabilities has become a national
priority. The government is actively investing in R&D to reduce reliance on foreign
supply chains, particularly from countries like China, and to establish a robust domestic
industry. UW's new lab is expected to serve as a vital hub, fostering collaboration among
academia, government, and industry to propel battery innovation under this strategic

imperative.

Strategic Significance & Outlook

The University of Washington's new facility will play a pivotal role in bridging the gap
from fundamental research to commercialization, thereby significantly enhancing the
competitiveness of the U.S. battery industry. The public-access model enables a diverse
range of researchers and companies to utilize cutting-edge equipment and rapidly
materialize their ideas. This will accelerate the practical application of innovative
technologies like sodium-ion batteries and high-performance lithium-ion batteries,
potentially leading to breakthroughs in widespread applications such as EVs, grid-scale
storage, and even defense sectors. This lab is anticipated to become a central
component of an important innovation ecosystem, supporting the sustainability and

resilience of future energy systems.

Source: https://www.geekwire.com/2026/how-a-new-7-5m-uw-facility-aims-to-spark-u-s-battery-

innovation/

Collected: September 04, 2026 | Automated Research System (Gemini API)


https://www.geekwire.com/2026/how-a-new-7-5m-uw-facility-aims-to-spark-u-s-battery-innovation/
https://www.geekwire.com/2026/how-a-new-7-5m-uw-facility-aims-to-spark-u-s-battery-innovation/

#22 U.S. Adds Record 20.2 GWh of Energy Storage in
Q2 2026, Achieving 30.8 GWh Total in H1; Utility-Scale
Capacity Nearly Doubles Under Trump Administration

Published September 03, 2026  Solar Energy Industries Association (SEIA)  USA

| overview

The U.S. energy storage industry installed a record 20.2 GWh of new capacity in Q2
2026, bringing the first-half total to 30.8 GWh. This surge saw utility-scale storage
capacity almost double from 88 GWh to 165 GWh during the first 18 months of the
Trump administration. Exceeding expectations, the 2030 forecast for energy storage
has been revised upward by 11.5% to 683 GWh. Over 74% of Q2 installations were in

states that favored President Trump in 2024, including Arizona, Texas, and Utah.
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Key Findings

The United States set an unprecedented record in Q2 2026, installing 20.2 gigawatt-
hours (GWh) of new battery energy storage system (BESS) capacity, culminating in a first-
half total of 30.8 GWh. This historic deployment signifies a near doubling of utility-scale
storage capacity, from 88 GWh to 165 GWh, within the first 18 months of the Trump
administration, symbolizing a robust response to enhancing grid reliability and

addressing burgeoning electricity demand.

Technical / Clinical Details

Of the 20.2 GWh deployed in Q2 2026, the majority comprised utility-scale projects, with
several massive installations exceeding 1,000 MWh each in Arizona, California, and Utah.
These systems primarily utilize lithium-ion batteries, playing an indispensable role in
stabilizing the power grid and managing the intermittency of renewable energy sources.
Notably, Tesla has operationalized its third Gigafactory in Texas, establishing an annual
Megapack production capacity of 50 GWh. The company has begun shipping Megapacks
containing domestically manufactured lithium iron phosphate (LFP) cells, contributing to
supply chain localization and cost efficiency. Furthermore, Google has secured a contract
to purchase a 30 GWh iron-air battery system from Form Energy to stabilize power
supply for its data centers, highlighting a growing interest in long-duration energy

storage technologies.

Background & Context

The U.S. energy storage market is being profoundly shaped by the Al boom, which has
led to a dramatic surge in data center power consumption and exacerbated grid
interconnection delays, positioning batteries as critical tools for 'rapid power provision.'
The approximately 31 GWh of battery storage systems operationalized in H1 2026
represent a year-over-year increase of over 23%, underscoring the market's strong
momentum. Policy incentives like the Inflation Reduction Act (IRA) are powerfully
stimulating domestic manufacturing and deployment. Significantly, over 74% of the
capacity installed in Q2 was concentrated in states that President Donald Trump won in
2024, including Arizona, Texas, and Utah, suggesting potential political influences on

energy infrastructure investment.



Strategic Significance & Outlook

Demand for energy storage is substantially exceeding initial forecasts, leading to an
11.5% upward revision of the cumulative U.S. installed capacity prediction for 2030, now
projected to reach 683 GWh. Benchmark Minerals anticipates that total U.S. battery
storage installations in 2026 will reach approximately 71 GWh, an increase of about 20%
compared to 2025. This rapid expansion will be further accelerated by increased
renewable energy integration, grid modernization efforts, and explosive data center
demand. As the transition to an Al-driven economy pushes electricity demand to
unprecedented levels, battery storage is expected to further elevate its strategic value in
grid stabilization, peak demand shaving, and ensuring energy security. Continued
investment and technological innovation in this sector are key to achieving U.S. clean

energy targets.

Source: https://www.publicpower.org/periodical/article/us-adds-20-gwh-energy-storage-capacity-q2-

largest-quarter-record
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#23 IEA's 'Global Critical Minerals Outlook 2026':

Lithium Demand to Triple by 2040, Yet 2025 Investment
Drops 9%

Published September 04, 2026 International Energy Agency (IEA) International

| overview

According to the IEA's 'Global Critical Minerals Outlook 2026," lithium demand is
projected for the strongest growth, tripling by 2040, with nickel, graphite, and rare
earth demand also expected to rise by 50-90%. Conversely, global investment in
critical minerals declined by 9% in 2025, marking the first significant drop since 2020.
This downturn is attributed to a combination of shifting battery chemistry

preferences, price declines due to perceived oversupply, and policy uncertainties in
key markets.
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Key Findings

The 'Global Critical Minerals Outlook 2026’ released by the International Energy Agency
(IEA) provides a detailed analysis of the dynamics within critical mineral markets, central
to the clean energy transition. Most notably, lithium demand is projected to experience
the most dramatic growth, more than tripling by 2040. However, despite this robust
demand forecast, global investment in the critical minerals sector for 2025 saw a 9%

year-on-year decrease, marking the first significant decline since 2020.

Technical / Clinical Details

Lithium is expected to see overwhelming demand growth due to the widespread
adoption of electric vehicle (EV) batteries and stationary energy storage systems (BESS).
Other critical minerals such as nickel, graphite, and rare earths, essential for EV motors
and renewable energy generation, are also projected for strong demand growth ranging
from 50% to 90%. Conversely, cobalt demand growth is anticipated to be partially
mitigated by the rapid expansion of lithium iron phosphate (LFP) battery adoption. As
LFP batteries do not use cobalt, this shift could contribute to supply chain stabilization,
although changes in nickel-cobalt-manganese (NCM) battery chemistries are partially

offsetting this mitigating effect.

Background & Context

The decline in critical mineral investment in 2025 is a consequence of multiple
converging factors. A significant drop was observed in investments in lithium-focused
companies (approximately 40% down) and battery material companies overall (20%
down). This trend is attributed to concerns over demand for cobalt-containing materials
due to the shift towards LFP batteries, price declines stemming from perceptions of
oversupply in certain minerals, and policy uncertainties in key markets, all contributing to
investor caution. A delay in investment decisions for new projects could exacerbate
future supply shortages, posing a threat to the achievement of clean energy transition

goals.



Strategic Significance & Outlook

The IEA warns that if current investment trends persist, future supply shortages of critical
minerals, including lithium, could severely impact the deployment of clean energy
technologies. To avert such a scenario, enhanced policy support from governments, such
as direct investment in exploration and development projects and the introduction of
risk mitigation measures, is deemed essential. Furthermore, advancements in recycling
technologies and the promotion of a circular economy are crucial pillars for supply
stabilization. Researchers, engineers, and investors must focus on innovative solutions
and strategies to bridge the gap between surging demand and decelerating investment.
This Outlook highlights the urgent need for international cooperation to address the

vulnerabilities in critical mineral supply chains and build a sustainable energy future.

Source: https://www.iea.org/reports/global-critical-minerals-outlook-2026/outlook
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#24 Second-Life Batteries Extend Life by Reusing 70-
80% Capacity After EV Use, Expanding Sustainable
Energy Storage Market

Published September 04, 2026 TBS Unknown

| overview

Second-life batteries represent an innovative concept, repurposing the remaining 70-
80% capacity of EV batteries for energy storage systems after their optimal
performance for automotive use diminishes. This reuse significantly reduces battery
waste, conserves resources, and promotes renewable energy integration. Applicable
in diverse, less demanding uses like homes, buildings, data centers, and renewable
energy systems, this market is expanding as a promising solution for the clean energy

transition.
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Key Findings

Second-life batteries represent an innovative approach that effectively utilizes the
remaining capacity (typically 70% to 80%) of electric vehicle (EV) batteries after they no
longer deliver peak performance for automotive applications. This technology extends
the battery's lifecycle, substantially contributing to a sustainable energy future by
reducing waste, improving resource efficiency, and fostering greater integration of

renewable energy sources.

Technical / Clinical Details

While EV batteries are designed for high power output and long-range performance in
vehicles, their capacity and power capabilities degrade over time, making them
unsuitable for continued automotive use. However, even at this stage, substantial energy
storage capacity remains, which can be repurposed for less demanding applications such
as stationary energy storage systems (ESS). Potential applications are diverse, including
residential energy storage, peak shaving in commercial buildings, backup power for data
centers, and smoothing and storing output from renewable energy sources like solar and
wind farms. In these applications, the stringent demands for power fluctuation and
frequent charge-discharge cycles seen in EVs are absent, making second-life batteries an
economically and technically viable solution. To ensure safety and performance,

repurposed batteries undergo rigorous diagnostic and reconditioning processes.

Background & Context

With the widespread adoption of EVs, a massive volume of EV batteries is projected to
reach end-of-life in the coming years, making their proper disposal and reuse an urgent
challenge. Concurrently, the global transition to renewable energy and the
modernization of power grids are generating new demands for large-scale, flexible
energy storage solutions. Second-life batteries have emerged as a win-win solution for
these dual challenges. Manufacturing new batteries requires significant amounts of
critical minerals and energy, thus utilizing second-life batteries reduces reliance on virgin
resources and lowers the carbon footprint. Furthermore, by decreasing the total cost of
battery ownership and making energy storage systems more affordable, second-life

batteries are expected to accelerate the adoption of clean energy technologies.



Strategic Significance & Outlook

The second-life battery market is projected for rapid growth, with many automotive
manufacturers and energy companies increasing their investments in this sector.
Technologically, advancements in battery diagnostic techniques and modularization
technologies, which allow for combining different types of batteries into systems, are
anticipated. Additionally, international standardization of performance evaluation and
safety protocols for second-life batteries will further boost market confidence and
adoption. For investors, engineers, and environmental policymakers, second-life batteries
continue to expand their potential as a highly promising investment area and
technological frontier for realizing a circular economy and constructing sustainable

energy systems.

Source: https://thisistbs.com/en/publications/stories/second-life-battery
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#25 IEA's 'Global EV Outlook 2026’ Reveals Shift

Towards LFP Battery Chemistry, Growing Interest in
Sodium-ion Batteries

Published September 04, 2026  International Energy Agency (IEA) International

| overview

The International Energy Agency's (IEA) ‘Global EV Outlook 2026' identifies a notable
shift in battery chemistry preference towards more affordable Lithium Iron Phosphate
(LFP) batteries, alongside rising interest in sodium-ion batteries. While LFP batteries
offer significant EV production cost reductions, their deployment remains
predominantly concentrated in China. In the U.S., despite IRA incentives and tariffs
causing a reduction in LFP's EV market share, companies like LG Energy Solution and
Ford are advancing domestic LFP production primarily targeting the battery energy

storage market.
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Key Findings

The 'Global EV Outlook 2026," published by the International Energy Agency (IEA),
highlights a significant shift in the chemical composition preferences for electric vehicle
(EV) batteries. The market is rapidly transitioning towards more cost-effective Lithium
Iron Phosphate (LFP) batteries, while concurrently, global interest in sodium-ion batteries
is on the rise. This dual trend holds crucial implications for accelerating EV adoption and

diversifying supply chains.

Technical / Clinical Details

LFP batteries offer a decisive advantage by significantly reducing EV production costs, as
they do not rely on expensive and supply-chain-risky materials such as cobalt and nickel.
This enables the provision of more affordable EVs, thereby accelerating mass-market EV
penetration. However, the manufacturing and technological development of LFP
batteries remain overwhelmingly concentrated in China. Meanwhile, sodium-ion
batteries, which use sodium—a cheaper and more abundant element than lithium—as
their electrode material, are gaining traction as a next-generation technology,
particularly for stationary energy storage systems and smaller EVs. Their cost advantages
and abundant resource base make them an attractive option for pursuing long-term
sustainability. In the U.S., while incentives from the Inflation Reduction Act (IRA) and
tariffs temporarily reduced LFP battery's share in EVs, major players like LG Energy
Solution and Ford are actively building domestic LFP production capabilities, primarily

targeting the burgeoning battery energy storage system (BESS) market.



Background & Context

With the expanding global EV market, stabilizing battery raw material supply and
reducing costs have become paramount challenges for automotive manufacturers. NMC
(nickel-manganese-cobalt) chemistries, which rely on cobalt and nickel, are susceptible
to raw material price volatility and geopolitical risks within their supply chains. In
contrast, LFP batteries have rapidly gained market share, especially in China, due to their
price stability, safety, and long cycle life. In the U.S., the IRA strongly promotes domestic
manufacturing, fostering localization of the battery supply chain, but a high dependency
on Chinese-made LFP batteries persists. Nevertheless, investments in domestic LFP
manufacturing are justified by the growth of the energy storage market and could serve

as a springboard for future re-entry into the EV market.

Strategic Significance & Outlook

The IEA's analysis suggests that the diversification of battery chemistries will continue to
evolve. LFP batteries are expected to solidify their position in both EV and stationary
storage markets due to their cost competitiveness. Sodium-ion batteries, though in early
stages, may play a significant role in specific applications as an alternative or
complementary technology to lithium-ion batteries in the future. This technological shift
will significantly impact critical mineral demand patterns, altering the market balance for
lithium, nickel, and and cobalt. Governments and corporations must monitor these
trends closely, continuously adjusting their strategies to ensure supply chain resilience
while offering competitive battery solutions. For researchers, engineers, and investors,
this diversifying battery market offers a critical frontier for new technological innovations

and growth opportunities.

Source: https://www.iea.org/reports/global-ev-outlook-2026/electric-vehicle-batteries
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#26 Chariot Defense Develops Next-Gen Software-
Defined Power Distribution System for Military
Microgrids, Aiming to Decouple from Diesel
Dependency via Environmental Energy Capture

Published August 29, 2026  CleanTechnica USA

| overview

Chariot Defense is reportedly developing a next-generation software-defined power
distribution system for military applications, designed to capture energy from the
environment. This system aims to improve current military microgrids, which often
lack integrated energy storage and renewable generation. The company seeks to
provide more resilient, diesel-independent power supply solutions to support the

increasing electrification of modern warfare.
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Key Findings

Chariot Defense is reportedly developing a next-generation software-defined power
distribution system specifically tailored for military applications. This innovative system
aims to dramatically enhance power supply resilience and sustainability on the battlefield
by directly harvesting energy from the environment, thereby breaking away from

traditional reliance on diesel generators.

Technical / Clinical Details

The system under development by Chariot Defense is a military microgrid solution that
integrates distributed energy resources (DERs) with advanced control software.
Historically, military operations have relied heavily on diesel generators as primary power
sources, which carry significant challenges including logistical risks for fuel supply, noise,
heat signatures, and CO2 emissions. The new system incorporates ambient energy
harvesting technologies such as solar, wind, and thermoelectric generation. It efficiently
stores the electricity derived from these renewable sources and supplies it on demand.
The software-defined platform allows for real-time optimization of power demand and
supply, minimizing energy waste while ensuring a stable power supply for mission-
critical equipment. This approach reduces the need for fuel transportation in combat

zones, enhancing troop safety and increasing operational stealth.

Background & Context

Modern warfare is increasingly dependent on electrified equipment, including advanced
communication devices, sensors, robotics, drones, and cyber warfare systems. This has
led to an exponential increase in battlefield power demand, yet existing power supply
infrastructure remains vulnerable and often a target for adversary attacks. The U.S.
Department of Defense recognizes this challenge and is pursuing an 'Energy Strategy' to
enhance energy resilience at military bases and in forward operating areas through grid
modernization, renewable energy integration, and robust energy storage solutions.
Chariot Defense's technology is at the forefront of this strategy, aiming to secure military
advantage in future conflicts by providing decentralized, self-contained power supply

capabilities.



Strategic Significance & Outlook

Chariot Defense's next-generation power distribution system has the potential to
revolutionize military microgrid design and operations. By reducing dependence on
diesel fuel, it will lower operational costs, shrink environmental footprints, and, most
importantly, bolster tactical flexibility and troop protection. The success of this
technology extends beyond military applications, with broad civilian applications in
disaster relief, remote community power supply, and building resilient infrastructure
against cyber attacks. Investors, engineers, and defense stakeholders are keenly watching
how this autonomous and sustainable power solution will redefine next-generation
defense capabilities and energy security. The outcomes of future pilot programs will be

critical in determining the widespread adoption of this technology.

Source: https://cleantechnica.com/2026/08/29/microgrid-us-army-energy-storage-solar/
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#27 Benchmark Forecasts $64 Billion CAPEX and Over 3

Million Tons LCE Supply Expansion Required to Meet
2040 Lithium Demand

Published September 04, 2026  Benchmark Source  Unknown

i i i o
i3 E, & el

| overview

Benchmark's latest CAPEX briefing projects that meeting global lithium demand by
2040 will necessitate expanding operational lithium supply by over 3 million tons LCE
(Lithium Carbonate Equivalent) from current levels, requiring approximately $64
billion in capital expenditure. Lithium demand is anticipated to grow at a Compound
Annual Growth Rate (CAGR) of 7.3%, driven by continued EV adoption and increased
deployment of stationary Battery Energy Storage Systems (BESS). While short-term
market tightness is expected, long-term trends indicate strong growth, though a
more challenging economic environment or reduced policy support could temper the

market.
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Key Findings

According to Benchmark's latest capital expenditure (CAPEX) briefing, to satisfy the
projected global lithium demand by 2040, an expansion of over 3 million tons of Lithium
Carbonate Equivalent (LCE) from current operational supply levels will be necessary. This
immense growth will require an estimated $64 billion in CAPEX, underscoring the capital-
intensive nature of securing lithium, which is central to next-generation energy storage

technologies.

Technical / Clinical Details

Lithium is a primary raw material for lithium-ion batteries in electric vehicles (EVs) and
stationary Battery Energy Storage Systems (BESS), crucial for integrating renewable
energy. Benchmark's analysis indicates that global annual lithium demand will continue
to grow at a robust Compound Annual Growth Rate (CAGR) of 7.3%, driven by the
ongoing adoption and expansion of these technologies. To meet this surging demand,
substantial investments are required in new mine development, expansion of existing
mines, and innovative recovery technologies like Direct Lithium Extraction (DLE). The $64
billion CAPEX will be distributed across all stages of the supply chain, including mining,
refining, and conversion, with resolving refining capacity bottlenecks being an immediate
priority. Technologically, the development of more efficient and environmentally friendly
extraction and refining processes will be key to maximizing the impact of this

investment.



Background & Context

While the lithium market may face short-term price fluctuations and oversupply
concerns, the long-term demand trend remains exceptionally strong. This is primarily
due to major global economies aggressively pursuing EV adoption and transitioning to
renewable energy as part of their climate change mitigation strategies. However,
developing new lithium projects entails numerous challenges, including significant
upfront investments, lengthy permitting processes, and compliance with environmental,
social, and governance (ESG) standards. Past underinvestment has been highlighted as a
potential cause for future supply tightness, and the $64 billion figure quantifies the
investment scale needed to close projected supply gaps. Geopolitical risks and supply
chain concentration further amplify the importance of investments aimed at ensuring

stable supply.

Strategic Significance & Outlook

This massive CAPEX is not only crucial for stabilizing lithium supply but is also
indispensable for achieving global clean energy transition goals. However, Benchmark
also suggests that demand growth could moderate under a more challenging economic
environment or reduced policy support, requiring investors and policymakers to carefully
evaluate both risks and opportunities. The future of the lithium market will hinge on
successful new funding rounds, strategic governmental support, and the implementation
of innovative technologies. Crucially, the establishment of secondary supply sources
through recycling is also an essential component for long-term supply stability. This
forecast clearly indicates that significant capital injection is needed now for next-

generation energy storage technologies to achieve sustainable growth.

Source: https://source.benchmarkminerals.com/article/more-than-60-billion-in-capex-required-to-meet-

2040-lithium-demand-benchmark-analysis-finds
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#28 Al and Critical Materials Drive Future Battery

Supply Chains: Aclara Resources and Argonne National
Lab Partner for Optimization

Published August 31, 2026  Semiconductor Engineering  USA

| overview

A robust, domestically rooted critical materials supply chain is essential to meet
increasing battery demand and deliver more efficient, affordable batteries.
Developing next-generation energy storage requires deep understanding of not only
battery performance but also the impact of critical material availability and
production across the entire supply chain. A new collaboration between rare earth
mineral company Aclara Resources and the U.S. Department of Energy's Argonne
National Laboratory demonstrates how Al, advanced process modeling, and public-

private partnerships can solve this challenge.
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Key Findings

To meet the continuous increase in battery demand and deliver higher-performance,
cost-effective next-generation batteries, establishing a robust, domestically rooted

critical materials supply chain is indispensable. It is emphasized that Al and advanced
process modeling technologies will play a crucial role in optimizing the entire supply

chain and enhancing its sustainability.

Technical / Clinical Details

The development of next-generation energy storage technologies extends beyond
merely improving the electrochemical performance of batteries. It necessitates a
profound understanding and diligent management of the availability, production
efficiency, and environmental impact of critical materials (such as lithium, cobalt, nickel,
and rare earths) required for their manufacture. A new collaboration between Aclara
Resources, a rare earth mineral company, and the U.S. Department of Energy's Argonne
National Laboratory illustrates a concrete approach to addressing this challenge. Their
partnership aims to optimize the entire supply chain, from mining, refining, and
processing to recycling of critical materials, by integrating Al-driven data analytics with
advanced process modeling. Al will contribute to predicting material properties,
optimizing process conditions, and identifying bottlenecks within the supply chain,
thereby expecting improvements in material yield, reductions in energy consumption,
and lower costs. For example, Al can aid in exploring new material formulations or

discovering highly efficient metal recovery pathways in recycling processes.



Background & Context

As the adoption of electric vehicles (EVs) and stationary energy storage systems (ESS)
accelerates, the stable supply of critical minerals and the resilience of their supply chains
have become top priorities for national economic security. The current concentration of
production and processing of many critical minerals in specific countries heightens
geopolitical risks and exposes supply chain vulnerabilities. The U.S. government is
actively working to reduce these dependencies by strengthening domestic production
capacity and technological expertise in critical materials, thereby ensuring a steady
transition to a clean energy economy. The collaboration between Aclara Resources and
Argonne National Laboratory demonstrates how public-private partnerships can serve as
a powerful model for accelerating innovation from fundamental research to

commercialization and reinforcing domestic supply chains.

Strategic Significance & Outlook

The integration of Al and critical materials will be an indispensable element in reshaping
the future of the battery supply chain. Advanced data analytics and predictive modeling
will not only mitigate risks and enhance efficiency across the entire supply chain but also
contribute to the discovery of new materials and the development of sustainable
manufacturing processes. Continued research and development in this field, coupled
with enhanced public-private cooperation, will be key for the U.S. to maintain
competitiveness in the global battery market and lead next-generation energy storage
technologies. Investors, engineers, and policymakers should observe how Al transforms
the critical materials supply chain and how it can realize a more sustainable and secure

energy future.

Source: https://www.batterytechonline.com/battery-manufacturing/why-ai-and-critical-materials-are-

driving-the-future-of-battery-supply-chains
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