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IMPORTANT DISCLAIMER

PLEASE READ CAREFULLY BEFORE PROCEEDING

1. NOT INVESTMENT ADVICE

THE AUTORANK is not a registered investment advisor, broker-dealer,
or financial planner. The information contained in this report is for
informational and educational purposes only and does not constitute
investment advice, financial advice, trading advice, or any other

sort of advice. You should conduct your own due diligence and consult
a qualified financial professional before making any investment
decisions.

2. FORWARD-LOOKING STATEMENTS

This report contains forward-looking statements, projections, and
forecasts

based on THE AUTORANK's proprietary research and analysis models.
These

statements involve known and unknown risks, uncertainties, and other
factors that may cause actual results, performance, or achievements to be
materially different from any future results, performance, or
achievements expressed or implied by these forward-looking statements.
Factors that could cause actual results to differ include, but are not
limited to: changes in market conditions, geopolitical events, regulatory
changes, technological breakthroughs, corporate execution, supply chain
disruptions, and natural disasters. THE AUTORANK undertakes no
obligation

to update any forward-looking statements, whether as a result of new
information, future events, or otherwise.



3. NO GUARANTEE OF ACCURACY

While THE AUTORANK uses reasonable efforts to ensure the accuracy
and

reliability of the information contained in this report, we make no
representations or warranties of any kind, express or implied, about the
completeness, accuracy, reliability, suitability, or availability of the
information. Any reliance you place on such information is strictly at
your own risk.

4. NO GUARANTEE OF PERFORMANCE

Past performance of any investment, strategy, or recommendation does
not

guarantee future results. Investing involves risk, including the possible
loss of principal. THE AUTORANK does not guarantee any specific
outcome

or return on any investment. You may lose some or all of your invested
capital. You should carefully consider your investment objectives, level
of experience, and risk appetite before making any investment.

5. THIRD-PARTY INFORMATION

This report may contain information obtained from third parties,
including

but not limited to company filings, news reports, and industry
publications.

While we believe these sources to be reliable, we have not
independently

verified all such information and make no representation as to its
accuracy

or completeness.



6. LIMITATION OF LIABILITY

To the fullest extent permitted by applicable law, in no event shall

THE AUTORANIK, its owner, contractors, or affiliates be liable for any
direct, indirect, incidental, special, consequential, or punitive damages,
including without limitation, loss of profits, data, use, goodwill, or
other intangible losses, arising out of or in connection with your use

of this report or any information contained herein.

7. INDEMNIFICATION

By using this report, you agree to indemnify, defend, and hold harmless
THE AUTORANK from and against any and all claims, liabilities,
damages,

losses, costs, and expenses arising from your use of this report or any
investment decisions made based on its contents.

8. GOVERNING LAW

This disclaimer shall be governed by and construed in accordance with
the

laws of [Your Country/State], without regard to its conflict of law
provisions.



9. ACCEPTANCE OF TERMS

By accessing, reading, or using this report, you acknowledge that you
have

read, understood, and agree to be bound by all terms and conditions set
forth in this disclaimer. If you do not agree with any part of this
disclaimer, you must immediately cease using this report.



Battery Tech — Sodium-lon Takeover: 2026-2030 Strategic Forecast

15 company deep dives with complete financials

1. CATL (Contemporary Amperex Technology Co., Limited)
- Status: Public (300750.S2) | Global Incumbent Leader

- Technology: AB Battery Pack sodium-lithium hybrid integration. First to
overcome mass production hurdles. Cycle life exceeding 15,000 cycles, inherent
non-flammability.

- Financials (2026 Signals):
- FY2025 Net Profit surge of ~45% YoY.

- JPMorgan & Morgan Stanley target a 30% Net Profit CAGR (2026-2028),
specifically citing sodium-ion energy storage.

- H-share target price raised to HKD 815 by Morgan Stanley.
- Commands ~39% of the global power battery market.

- Megadeal Validation: 60 GWh, 3-year sodium-ion supply agreement with
HyperStrong—the largest in the technology's history, targeting Al data center and
grid-scale ESS markets.



2. Shenzhen Jana Energy Technology Co., Ltd.
- Status: Private | High-Growth Chinese Pure-Play

- Technology: Self-developed NasFe2(PO4)s/NFPP composite cathode. China’s
MIIT rated it "internationally advanced." Owns the full chain from proprietary
cathode, alloy-based anode, to finished cell manufacturing. Holds over 250 patents
(>70% invention patents).

- Financials & Funding:

- Completed "hundreds of millions" of yuan Series A+ round (Apr 2026), led by
Shenzhen Energy Storage Fund and EVE Energy.

- Cumulative deliveries in thousands of tons, signed orders exceeding 10,000
tons. Key clients include BYD and CATL.

- Production Capacity: Zigong base Phase 1: 10,000 tons/year cathode material
operational. Planned total capacity of 100,000 tons

3. Altris AB
- Status: Private | European Vertical Integrator

- Technology: Proprietary Prussian White cathode material (Fennac®). Strategic
objective is a fully European, lithium-free supply chain from cathode active
material (CAM) to cell.

- Financials & Funding:

- EIC Accelerator award (Feb 2026): €2.5M non-dilutive grant plus potential
€10M equity.

- Strategic in-kind investment of €19.3M from Czech chemical firm Draslovka
to convert a production line in Kolin. This facility will produce 350 tonnes of
CAM annually (~175 MWh cell equivalent), scheduled for late Q3/early Q4 2026.

- Backed by Volvo Cars Tech Fund, Clarios, and Maersk Growth.



4. HiNa Battery Technology Co., Ltd.

- Status: State-Backed Spin-off (Chinese Academy of Sciences) | Chinese Pure-
Play

- Technology: Core IP on copper-based layered oxide cathodes and low-cost soft
carbon anodes. Deployed the world's first 1 MWh Na-ion ESS (2021). Designed
the first mass-produced sodium-ion EV battery (JAC Yiwei "Hua Xian Zi").

- Financials & Funding:

- Mixed-ownership reform investment (Jan 2026) involving the State Grid’s
direct investment arm.

- Implied post-money valuation exceeding $2B following the state capital
injection.

- Production Capacity: 1 GWh mass production line in Fuyang, Anhui. Plans
progressing for a gigafactory-level facility with Huainan City.

5. Northvolt AB
- Status: In-Court Restructuring (Chapter 11) | Distressed Asset

- Technology: Validated sodium-ion cell (announced Nov 2023) with Prussian
White cathode and hard carbon anode. Removes all critical minerals.

- Financial Context: The sodium-ion IP portfolio is currently stranded following
the parent company’s collapse and Volkswagen write-down. The most likely path
for this technology to survive is acquisition by Altris or an Asian entity seeking
Western IP. All previous financials are voided by the Chapter 11 process.



6. Natron Energy Inc.
- Status: Defunct (Liquidated Dec 2025) | Failed U.S. Pure-Play

- Technology: Prussian blue analog electrodes for data center UPS and fast-
charging industrial applications.

- Failure Analysis: Despite securing over $200M in ARPA-E grants and VC
funding (United Airlines, Chevron, Nabors), the company failed to reach a cost-
competitive scale. It was rendered commercially non-viable by CATL’s mass
production price compression. No successor entity acquired the IP.

7. Faradion Ltd. (Reliance New Energy Solar)
- Status: Acquired Subsidiary | UK-Origin Technology

- Technology: Proprietary layered oxide cathode materials with high energy
density (160 Wh/kg).

- Financial Signal: Acquired by Reliance Industries for £100M in 2022. Reliance is
integrating this technology into its Jamnagar gigafactory project, with plans for a 5
GWh+ sodium-ion battery plant. No standalone 2026 financials are publicly
available.

8. Tiamat Energy
- Status: Private | French Deep-Tech Spin-off (CNRS)

- Technology: Specializes in Nanometric Poly-Anionic (NPA) architecture,
specifically sodium-vanadium phosphates. Optimized for high power output and
extreme fast charging.

- Financials: Closed a €22M Series A (2024) backed by Stellantis Ventures and
Arkema. Pre-revenue revenue stage; financial resources directed toward
establishing a pilot production line in Amiens.



9. Biwatt Power Technology Co., Ltd.
- Status: Private | Chinese ESS Specialist

- Technology: Focus on polyanion-based sodium-ion cells with proprietary low-
temperature discharge capability (survives extreme sub-zero conditions).

- Financial Context: Private entity with undisclosed financials. Targets the
specialized ESS niche where lithium chemistries fail in harsh climates. Estimated
revenue scale remains below ¥100M.

10. Zoolnasm (Zhongke Haina Technology)
- Status: Public (NEEQ: 873356) | Chinese Na-ion Materials Driven

- Technology: Heavy R&D concentration on layered oxide cathodes. Operates a
semi-integrated model supplying materials to downstream cell makers.

- Financial Context: The 2026 semi-annual filing is pending translation. Prior
reports indicate a heavy burn rate in R&D for nickel-free, high-voltage layered
oxides.

11. Transimage (Shenzhen Hymson Laser)
- Status: Public | Na-ion Equipment Manufacturer

- Technology: Lithium-sodium hybrid production equipment lines. Critical enabler
allowing existing Li-ion gigafactories to switch production streams.

- Financials: Revenue segmentation for pure sodium-ion equipment is not
disclosed. However, the company benefits as gigafactories (like CATL's) push for
dual-chemistry line retrofits.



12. Li-Fun Technology Co., Ltd.
- Status: Private | Chinese Cathode Material Pure-Play

- Technology: Specialized tunnel-oxide and layered-oxide cathode materials
specifically designed for sodium-ion transport.

- Financial Signal: Claims cumulative shipments in the thousands of tons to
Nafang and Zoolnasm. Private firm; exact revenue requires triangulation via
customs/trade logs.

13. BYD (FinDreams Battery)
- Status: Subsidiary of BYD Co. Ltd. | Diversified Incumbent

- Technology: Integrated sodium-ion blade battery pack slated for the BYD Seagull
entry-level EV.

- Financials: FinDreams has installed a 2 GWh pilot line for sodium-ion chemistry.
As an internal supplier, no standalone sodium P&L exists; all figures are internal
transfer pricing. The strategic move is defensive, limiting Jana's access to BYD's
massive EV market.

14. KPIT Technologies (Triton Sodium)
- Status: Public (NSE: KPITTECH) | Indian Automotive Tech IP

- Technology: Developing sodium-ion battery solutions specifically for tropical
climates, targeting the dominant two-wheeler and three-wheeler (e-rickshaw)
market.

- Financials: The sodium program is in the pre-revenue R&D phase. The
commercial model is expected to be pure technology licensing to automotive
OEMs, not manufacturing.



15. Sodion Energy
- Status: Private | Indian Applied Battery Supplier

- Technology: Works with modular, low-voltage sodium-ion packs aimed at
replacing lead-acid in home UPS/inverters and small commercial applications.

- Financial Context: Seed-stage financing. Production in very limited commercial
volumes. No public audited financials available. Represents a bottom-of-pyramid
market entry strategy.

Strategic Summary of Point 1 Financials:

Only 2 of the 15 entities (CATL, and to a limited extent Zoolnasm) offer audited,
public-market financials specific to sodium-ion performance. The sector remains
dominated by private funding, state-capital injections, and internal corporate
transfers. The liquidation of Natron Energy validates that gross margin viability
now solely rests on massive scale; the "complete financials™ for most pure-plays
are still balance sheets of capital expenditure, not net profit.



Quarter-by-Quarter Timeline to 2030 with Milestones

This timeline synthesizes verified announcements, capacity commissioning
schedules, regulatory triggers, and competitive dynamics into a single strategic
forecasting framework. The architecture divides the 2026-2030 window into three
distinct eras, each defined by a dominant market logic.

Era 1: Scale Validation (Q2 2026 — Q4 2027)

The Market Logic: "Can mass production deliver cost parity at the pack level?"

Q2 2026

- CATL HyperStrong Deal Begins Execution: First deliveries under the historic 60
GWh sodium-ion supply agreement commence. Grid-scale ESS projects in China
begin receiving sodium-ion packs at scale.

- Jana Energy Series A+ Capital Deployment: Funds from the "hundreds of
millions" yuan round flow into process optimization at the Zigong base and global
sales infrastructure buildout.

- Altris-Draslovka Line Conversion Advances: The Kolin, Czech Republic facility
enters final equipment installation phase for 350 tonnes/year Prussian White CAM
production.



- Natron Energy Liquidation Completed: Remaining IP and physical assets from
the defunct U.S. pure-play are formally disposed. Industry lesson cemented:
venture-scale production without cost parity is terminal.

- EU Battery Regulation Scoping: European Commission begins formal
consultations on extending critical mineral dependency reporting to include sodium
supply chains.

Q3 2026

- HiNa Battery State Grid Integration: The mixed-ownership reform with State
Grid's investment arm closes. First joint ESS projects linking HiNa's 1 GWh
Fuyang output to State Grid substations are announced.

- BYD Seagull Sodium Variant Road Testing: FinDreams' sodium-ion blade
battery pack enters final validation for the entry-level Seagull EV. Fleet testing
data becomes the single most important automotive adoption signal.

- Altris-Draslovka Commissioning: The Kolin CAM line begins producing
qualified Prussian White cathode material for commercial offtake. Europe’s first
fully integrated sodium-ion CAM supply chain becomes operational.



Q4 2026

- CATL Q3 Earnings Call: The market will scrutinize the first quarterly revenue
contribution from the HyperStrong deal. Gross margin data on sodium-ion versus
LFP will be the critical metric for institutional investors.

- Faradion Jamnagar Pilot Output: Reliance Industries' sodium-ion line in
Jamnagar, India, begins pilot-scale production. Initial capacity focused on
domestic ESS and two-wheeler markets.

- U.S. Sodium-lon Policy Gap: With Natron dead and no domestic successor, the
U.S. Department of Energy faces pressure to announce a new sodium-ion grant
program or risk ceding the entire chemistry to China and Europe.

Q12027

- Jana Energy Zigong Phase 2 Breaking Ground: Construction begins on expanding
cathode material capacity from 10,000 tons/year toward the 100,000-ton master
plan. This signals data-driven confidence in demand visibility.

- Tiamat Energy Amiens Pilot Line: The French deep-tech spin-off commissions
its first pilot production line for high-power sodium-vanadium phosphate cells.
Stellantis begins pack-level validation for light commercial vehicles.



Q2 2027

- Cost Parity Threshold Reached: CATL and HiNa are projected to achieve
sodium-ion pack cost at or below $50/kWh for grid-scale ESS applications,
undercutting LFP's $55-60/kWh. This is the financial inflection point that triggers
mass ESS substitution.

- Zoolnasm Semi-Annual Filing: The NEEQ-listed materials company reports its
first full-period revenue data from layered oxide cathode sales. Gross margin and
customer concentration ratios will be dissected.

Q3 2027

- HiNa Huainan Gigafactory Groundbreaking: Construction begins on the
gigafactory-level facility co-developed with Huainan City. Planned capacity
exceeds 10 GWh, targeting the EV and large-scale ESS markets simultaneously.

- Altris Series B Funding Window Opens: With the Kolin line qualified and
producing, Altris will enter the market for a substantial Series B round to finance a
larger CAM facility. Valuation expectations will benchmark against Jana Energy's
Series A+.



Q4 2027

- EV Market Entry Point: BYD Seagull sodium variants begin commercial delivery
If Q3 2026 testing completes on schedule. This marks sodium-ion's official entry
into the passenger EV market beyond the niche JAC Yiwei deployment.

- Sodium Spot Price Index Launch: Benchmark Mineral Intelligence or S&P
Global Commodity Insights is expected to launch a dedicated sodium-ion cell and
material price assessment, reflecting the market's maturation.

Era 2: Mass Market Penetration (Q1 2028 — Q4 2029)

The Market Logic: "Can sodium-ion displace LFP in mainstream applications?"

Q12028

- Second-Generation Sodium-lon Cells: CATL announces Gen 2 sodium-ion cell
with energy density exceeding 180 Wh/kg, closing the gap with entry-level LFP
and enabling A-segment EV applications without hybrid lithium pairing.

- Reliance Faradion Scale-Up Decision: Reliance makes a final investment
decision on scaling the Jamnagar sodium-ion plant to its full planned 5 GWh+
capacity. This decision is India's definitive commitment to sodium chemistry.



Q2 2028

- European ESS Sodium Mandate: The EU Battery Regulation likely introduces
preferential treatment or mandates for non-lithium storage in publicly funded ESS
projects, creating a legally protected demand pool for Altris and Tiamat.

- Jana Energy IPO Preparation: With the Zigong base reaching meaningful scale
and customer concentration diversified beyond CATL/BYD, Jana begins the
formal process for a STAR Board or Hong Kong listing.

Q3 2028

- Northvolt Sodium IP Outcome: Whether acquired by Altris, an Asian entity, or
left to expire, the fate of Northvolt's stranded sodium IP is resolved. This
determines whether Europe retains two independent sodium cell platforms or
consolidates around Altris.

- Data Center UPS Market Tipping Point: Sodium-ion captures an estimated 30%-+
of new data center UPS battery installations globally, driven by CATL's non-
flammability advantage and 15,000-cycle lifecycle. Lead-acid begins terminal
decline in this segment.



Q4 2028

- Global Sodium-lon Cell Production Capacity: Industry-wide nameplate capacity
Is projected to cross 100 GWh for the first time, with China representing >85% of
total output.

- Cost Floor Reached: Pack-level costs for sodium-ion ESS approach $40/kWh at
scale. At this price point, the economic case for new pumped hydro storage
projects weakens significantly in favor of distributed sodium battery farms.

Q12029

- Automotive Tier-1 Qualification: HiNa and/or Jana Energy cells achieve formal
Tier-1 qualification with a major global automaker outside China—Ilikely a
European volume brand seeking to diversify away from lithium and Chinese LFP.

- KPIT Triton Commercial Licensing: The Indian automotive tech firm begins
signing commercial licensing agreements for its sodium two-wheeler and three-
wheeler battery technology with Indian OEMs.



Q2 2029

- U.S. Catch-Up Attempt: After three years of policy vacuum, the U.S. finally
announces a dedicated sodium-ion manufacturing grant program. The key question
remains whether any domestic entity can absorb the capital and compete with
entrenched Asian supply chains.

- Sodion Energy Commercial Volume: The Indian startup reaches meaningful
commercial volume in the lead-acid replacement market for home inverters,
providing a bottom-of-pyramid adoption data point.

Q3 2029

- LFP Supply Chain Substitution Begins: Sodium-ion begins cannibalizing LFP
demand in the stationary storage segment, particularly in markets where cold-
weather performance and absolute fire safety are premium features.

- Recycling Infrastructure Development: First large-scale sodium-ion battery
recycling pilot plants are announced, targeting cathode metal recovery from
layered oxide and Prussian white chemistries.



Q4 2029

- Automotive Volume Threshold: Cumulative sodium-ion EV deployments surpass
500,000 units globally, dominated by the BYD Seagull and other Chinese A-
segment models. Sodium is no longer a novelty but a recognized chemistry in
automotive supply chains.

- Global Production Capacity: Crosses 200 GWh. The capital expenditure required
to compete at scale now exceeds $1B for new entrants, creating an almost
insurmountable moat for startups.

Era 3: Institutionalization & Bifurcation (Q1 2030 — Q4 2030)

The Market Logic: "The market structure is cemented. Who controls which
verticals?"

Q1 2030

- CATL Dominance Quantified: CATL alone is projected to control >45% of
global sodium-ion cell production. Its integration with HyperStrong and data center
partners creates a vertically captive demand base.

- Independent Pure-Play Survival: Jana Energy and HiNa are assessed on their
ability to maintain market share outside the CATL ecosystem. Their access to
international markets (Europe, India, Southeast Asia) becomes the critical
valuation driver for IPO pricing.



Q2 2030

- European Sodium Self-Sufficiency Assessment: The EU evaluates whether the
Altris-Draslovka-Tiamat ecosystem has achieved the critical mass needed to meet
sovereign storage targets. If not, direct Chinese sodium cell imports face tariff and
non-tariff barriers.

- Indian Domestic Production Reality: Reliance Faradion and KPIT Triton together
likely satisfy <20% of India's sodium battery demand, with the remainder met by
imports from China. This "make vs. buy" reality shapes India's next five-year
battery policy.

Q3 2030

- Sodium vs. Lithium Market Bifurcation Finalized:

- Sodium-lon Dominant In: Grid-scale ESS, data center UPS, A-segment
passenger EVs, two/three-wheelers, lead-acid replacement.

- LFP Retains: B/C-segment EVs, high-performance applications, applications
requiring energy density >200 Wh/kg.

- NMC/NCA: Solid-state lithium becomes the premium tier.

- Price Stability: Sodium-ion cell pricing reaches a mature equilibrium around
$35-40/kWh, with commodity sodium raw materials preventing the supply shocks
that plague lithium markets.



Q4 2030

- End-State Strategic Picture:
- A single fully vertically-integrated Asian giant (CATL) dominates volume.

- 2-3 specialized Chinese pure-plays (Jana, HiNa, potentially Zoolnasm) survive
as material and cell suppliers to non-CATL OEMs.

- 1 European sovereign champion ecosystem (Altris + Tiamat) secures regional
ESS and niche automotive markets behind regulatory walls.

- India emerges as a technology licensing market, heavily import-dependent for
cells.

- The United States enters 2031 without a scaled domestic sodium-ion
manufacturer.

THEAUTORANK Assessment for Point 2:

The quarter-by-quarter trajectory confirms that the sodium-ion market will
institutionalize by 2030 with a winner-take-most structure. The window for new
entrants closes decisively in Q4 2029 when global capacity crosses 200 GWh and
the capital cost of entry becomes prohibitive. The critical monitorable for
institutional investors remains the Q4 2026 CATL earnings call and the Jana
Energy IPO filing in 2028.



3 Lithium Miners at Risk

This analysis identifies three lithium mining entities facing structural demand
erosion from sodium-ion substitution. The risk assessment is framed through the
lens of price sensitivity, asset concentration, and exposure to the specific market
segments where sodium-ion will take share first: grid-scale ESS, data center UPS,
and entry-level EVs.

3.1 The Strategic Logic of Lithium Miner Risk

Sodium-ion batteries will not eliminate lithium demand. They will compress it at
the margin. The miners most at risk are those whose production costs sit closest to
the marginal price of lithium, whose asset portfolios are undiversified, and whose
revenue depends on the stationary storage and low-performance EV segments that
sodium-ion targets first.

The following three miners represent distinct categories of vulnerability: the high-
cost producer, the single-asset pure-play, and the spodumene converter exposed to
Chinese oversupply.



3.2 Miner 1: Core Lithium Ltd. (ASX: CXO)

Category: High-Cost, Single-Asset, Operational Shutdown

Strategic Profile

Core Lithium operates the Finniss Project in Australia's Northern Territory. The
asset is a single-mine, spodumene concentrate operation with a relatively small
resource base and a remote logistics chain. The company entered production in
2023 near the lithium price peak and has since been devastated by the price
correction.

Why It Is at Risk

- Cost Structure Fatal Against Sodium Substitution: Finniss has an all-in sustaining
cost (AISC) estimated above $800-900/tonne of spodumene concentrate at full
capacity. When lithium chemical prices fall—pushed lower by sodium-ion demand
displacement—Core Lithium is consistently the first producer to become cash-flow
negative.

- Operational Shutdown Already Triggered: The company suspended mining
operations in early 2024 due to "the sharp decline in spodumene concentrate
prices.” It has not restarted. This is not a cyclical pause; it is a structural signal that
the asset is marginal in a world with a lower lithium price ceiling.

- Single-Asset Concentration: With no other producing asset or commodity
diversification, Core Lithium has zero buffer against sodium-ion-induced demand
compression in the lithium market. Any further price erosion from sodium
penetration directly translates to insolvency risk.



- Sodium Exposure Vector: Grid-scale ESS and entry-level EVs—the two
segments Core Lithium's offtake partners primarily serve—are the exact
applications where sodium-ion cost parity arrives first (projected Q2 2027).

Financial Distress Signals

- Market Capitalization: Collapsed from over A$3 billion at peak to below A$200
million.

- Cash Burn: Ongoing care-and-maintenance costs with zero revenue from the
Finniss mine.

- Debt Position: Limited balance sheet flexibility to sustain a prolonged operational
shutdown.

THEAUTORANK Assessment

Core Lithium represents the classic "stranded asset" risk in the sodium-ion
transition. Its single-mine, high-cost spodumene operation is structurally
uncompetitive if sodium-ion caps lithium prices below $15,000/tonne lithium
carbonate equivalent (LCE) long-term. The Finniss Project is unlikely to restart
unless lithium prices recover above $1,200/tonne spodumene; sodium penetration
makes that scenario increasingly improbable. This is a Tier 1 bankruptcy risk
within the 2026-2028 window.



3.3 Miner 2: Lithium Americas Corp. (TSX: LAC/NYSE: LAC)

Category: Pre-Revenue Developer with Cost Overrun Exposure

Strategic Profile

Lithium Americas is developing the Thacker Pass project in Nevada, the largest
known lithium clay resource in the United States. The asset carries immense
strategic importance for U.S. domestic lithium supply but faces catastrophic capital
cost inflation, technical complexity, and a financing structure dependent on
government support.

Why It Is at Risk

- Capital Cost Blowout: Thacker Pass Phase 1 estimated construction cost has
escalated to over $2.9 billion, more than double initial projections. The full project
cost for integrated chemical production is estimated near $5 billion. This capital
intensity is viable only if long-term lithium prices support premium domestic
production—a premise sodium-ion directly attacks.

- Clay Processing Technology Risk: Unlike brine or spodumene, lithium extraction
from clay has never been commercialized at scale. The sulfuric acid leaching
process is energy-intensive, water-demanding, and carries significant
environmental execution risk. Any technical delay further erodes the net present
value (NPV) in a softening lithium market.

- DOE Loan Dependency: The project's financing rests on a conditional $2.26
billion U.S. Department of Energy loan. This creates a binary risk: if sodium-ion



adoption accelerates and lithium price forecasts are revised downward, the DOE
may face political pressure to reconsider subsidizing a project that cannot compete
without permanent government support.

- Strategic Obsolescence Window: Thacker Pass Phase 1 is not expected to reach
commercial production until 2027-2028 at the earliest. By that time, sodium-ion
will have achieved cost parity in ESS and will be penetrating the entry-level EV
market. The market into which Thacker Pass is designed to sell will be structurally
different and more price-competitive than the 2022 lithium deficit environment
that justified its investment case.

- No Revenue Until 2028+: Lithium Americas currently has zero production
revenue. It is entirely dependent on capital markets and government loans to
survive until first production. A sustained bear market in lithium sentiment—
exacerbated by sodium substitution headlines—could make equity raises dilutive to
the point of shareholder wipeout.

Financial Distress Signals

- Market Capitalization: Volatile, heavily dependent on government loan milestone
announcements.

- Burn Rate: Hundreds of millions annually in development and permitting costs
with no offsetting revenue.

- Political Risk: The DOE loan is subject to administration changes and shifting
industrial policy priorities.



THEAUTORANK Assessment

Lithium Americas is the highest-consequence risk case on this list. It is not a miner
in production but a developer betting $5 billion that the 2030 lithium price will
justify a cost-heavy, technically unproven extraction method. Sodium-ion caps the
upside on that bet. The Thacker Pass project may still proceed on national security
grounds—the U.S. has no domestic sodium-ion champion—~but its standalone
economic viability is deeply compromised if sodium-ion reduces lithium demand
CAGR by even 2-3 percentage points. This is a strategic value trap for institutional
investors.

3.4 Miner 3: Pilbara Minerals Limited (ASX: PLS)

Category: Spodumene Major with Concentration Risk

Strategic Profile

Pilbara Minerals is the world's largest independent lithium spodumene producer,
operating the Pilgangoora operation in Western Australia. The company is not
facing immediate insolvency risk. Its vulnerability is subtler and more structural: a
revenue model almost entirely dependent on unprocessed spodumene concentrate
sold into the Chinese conversion market.

Why It Is at Risk

- Chinese Converter Exposure: Pilbara sells the majority of its spodumene
concentrate to Chinese lithium hydroxide and carbonate converters. These
converters are the same entities (Ganfeng, Tiangi, Yahua) that face declining
margins when lithium chemical prices fall. As sodium-ion reduces chemical
demand, converters will cut spodumene offtake volumes and push for price
renegotiations. Pilbara is a price-taker in this dynamic.



- No Downstream Integration: Unlike Albemarle or SQM, Pilbara does not
produce lithium chemicals. It captures none of the downstream margin. When
lithium chemical oversupply emerges—rpartially driven by sodium substitution in
ESS—the margin compression transmits directly and fully to spodumene
concentrate prices.

- Concentration in the Wrong Product: Sodium-ion targets the stationary storage
market where lithium iron phosphate (LFP) is the incumbent chemistry. LFP
requires lithium carbonate, which is produced from spodumene concentrate. As
sodium cannibalizes carbonate demand from the ESS sector, the price of Pilbara's
output faces a structural headwind independent of the EV cycle.

- Dividend and Valuation Compression: Pilbara built its market capitalization on
lithium price spikes that generated enormous free cash flow and dividends. A
lower-for-longer lithium price environment driven by sodium substitution directly
compresses the valuation multiple, dividend yield, and ability to fund expansion
projects.

- Expansion Risk: Pilbara has approved expansions (P680, P1000) to increase
spodumene output. These investments assume a long-term lithium demand curve
that sodium-ion will flatten. If the company brings new capacity online into a
market where sodium has structurally reduced carbonate demand growth, it
accelerates its own margin compression.



Financial Distress Signals (Relative)

- Revenue Sensitivity: Every $100/tonne decline in spodumene concentrate price
reduces annual EBITDA by an estimated A$200-250 million at current volumes.

- Shareholder Returns: Historical high-dividend payouts are unsustainable in a
normalized, sodium-capped lithium price environment.

- Cost Position: While Pilgangoora is a low-cost asset (~$450-500/tonne C1 cash
cost), the margin cushion shrinks rapidly if sodium adoption pushes spodumene
prices below $700/tonne.

THEAUTORANK Assessment

Pilbara Minerals is not a bankruptcy risk—it is a margin and valuation
compression risk. The company has a strong balance sheet and a low-cost asset.
However, it is the most directly exposed to the price signal that sodium-ion will
transmit into the lithium supply chain: reduced carbonate demand from ESS
applications compressing spodumene concentrate prices. Institutional investors
should model a permanent reduction in the long-term spodumene price deck by
15-25% to account for sodium-induced demand erosion. This re-rates PLS from a
growth equity to a cash-yield play with declining distributions.



3.5 Comparative Risk Matrix: Lithium Miners at Risk from Sodium-lon Adoption

Risk Vector

Primary Risk
Type

Production Status

Cost Position

Sodium
Sensitivity

Balance Sheet

Sodium Impact
Timing

Bankruptcy Risk
(2026-2030)

Investor Action

Core Lithium
(CX0)

Insolvency /
Stranded Asset

Suspended (Care &
Maintenance)

High-Cost (>$800/t
SC)

Extreme (unhedged)

Weak (cash burn, no
revenue)

Immediate (cannot
restart)

High

Sell / Avoid

Lithium Americas
(LAC)

Strategic Value Trap

Pre-Revenue (2028+
target)

Unknown (Clay,
unproven)

High (breaks NPV case)

Stressed (DOE-
dependent)

2027-2028 (market
entry mismatch)

Moderate (may proceed
on security grounds)

Underweight / Hedge

Pilbara Minerals
(PLS)

Margin & Valuation
Compression

Active Major
Producer

Low-Cost (~$450-
500/t SC)

Moderate-High
(ESS demand)

Strong (low debt,
cash reserves)

2027-2030 (gradual
erosion)

Low

Reduce / Re-rate
Price Deck



3.6 Institutional Strategy Implications

1. Core Lithium (CXO): A terminal short candidate. The asset is uneconomic in a
sodium-capped lithium price environment. Any price rally driven by temporary EV
demand spikes is a selling opportunity. Position: Avoid or outright short.

2. Lithium Americas (LAC): Hold only on national security optionality. The
standalone economic case for Thacker Pass deteriorates with every percentage
point of sodium penetration in ESS. If the DOE loan is withdrawn or delayed, the
equity is structurally impaired. Position: Underweight; hedge with sodium pure-
play longs.

3. Pilbara Minerals (PLS): Not a short but a fundamental re-rating. The investment
case shifts from "lithium growth" to “cash flow yield with sodium headwinds."
Model a permanent 15-25% discount to consensus spodumene price forecasts from
2028 onward. Position: Reduce exposure; rotate capital into sodium-ion supply
chain winners (CATL, Jana Energy pre-1PO, Altris).

THEAUTORANK Assessment for Point 3:

The sodium-ion transition does not make lithium obsolete. It caps the price ceiling,
compresses demand growth in the segment with the highest elasticity (stationary
storage), and renders marginal high-cost producers non-viable. The three miners
profiled represent the spectrum of risk: immediate insolvency (CXO), strategic
value destruction (LAC), and structural margin compression (PLS). Institutional
portfolios with lithium exposure should execute a strategic rotation toward sodium-
ion beneficiaries within the 20262028 window, before these risks are fully priced
by public markets.



