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DISCLAIMER
This corporate presentation should be read in conjunction with the Largo Inc. (“Largo” or the “Company”) public disclosure filings available 
on its issuer profile at www.sedarplus.ca and www.sec.gov from time to time. Largo has not authorized anyone to provide prospective 
investors with additional or different information. Largo is not offering to sell shares or other securities in any jurisdiction where the offer or 
sale of such securities is not permitted. Except as otherwise specifically stated, Mr. Emerson Ricardo Re, MSc, MBA, MAusIMM (CP) (No. 
305892), Registered Member (No. 0138) (Chilean Mining Commission), Geology Advisor, Largo Inc., is a Qualified Person as defined under 
National Instrument 43-101 -  Standards of Disclosure for Mineral Projects ("NI 43-101") and has reviewed and approved the technical 
information in this presentation.

Market and Industry Data
This corporate presentation of Largo includes market and industry data and forecasts that were obtained from third-party sources, industry 
publications and publicly available information. Third-party sources generally state that the information contained therein has been obtained 
from sources believed to be reliable, but there can be no assurance as to the accuracy or completeness of included information. Although 
management believes it to be reliable, management has not independently verified any of the data from third-party sources referred to in 
this presentation or analyzed or verified the underlying studies or surveys relied upon or referred to by such sources, or ascertained the 
underlying economic assumptions relied upon by such sources.

Forward-Looking Statements
This presentation contains forward-looking information under applicable securities legislation (“forward-looking information”), some of which 
may be considered “financial outlook” for the purposes of applicable securities legislation. Forward-looking information can be identified by 
the use of forward-looking terminology such as “plans”, “expects” or “does not expect”, “is expected”, “budget”, “scheduled”, 
“estimates”, “forecasts”, “intends”, “anticipates” or “does not anticipate”, or “believes”, or variations of such words and phrases or 
statements that certain actions, events or results “may”, “could”, “would”, “might” or “will be taken”, “occur” or “be achieved”. All 
information contained in this presentation, other than statements of current and historical fact, is forward looking information. 
Forward‐looking information contained in this presentation includes, but is not limited to, statements with respect to to the timing and 
amount of estimated future production and sales; costs of future activities and operations; expansion of vanadium production, and related 
impacts on cash flow; the successful vertical integration of the Company; the Company’s aspirations to become a leading vanadium focused 
company; providing low-carbon products, materials and solutions; access to Largo Physical Vanadium Corp. (“LPV”); the strategic review of 
Largo Clean Energy (“LCE”); implementing operational efficiencies; increasing production rates; cost reduction initiatives; focusing on new 
markets;  enhancing environmental, social, and corporate governance (ESG) performance and disclosures; improving ratings in mining peer 
group; the demand for Largo’s products; the growth vanadium redox flow batteries (“VRFBs”) in China; the global outlook for vanadium; 
operations at the Maracás Menchen Mine; the expected mine life of the Maracás Menchen Mine; operations and the expected production 
at the Largo’s ilmenite concentration plant in Brazil; expected benefits from LPV; expected long-term shareholder value; access to low-cost 
vanadium; the useful life of VRFBs; the recycling of VRFBs; the scalability of VRFB; the environmental impact of VRFBs; leasing of vanadium 
electrolyte; and the availability of federal, state and local government subsidies.

The following are some of the assumptions upon which forward-looking information is based: that general business and economic conditions 
will not change in a material adverse manner; demand for, and stable price of V2O5, other vanadium commodities iron ore, ilmenite and 
titanium dioxide pigment; receipt of any required regulatory and governmental approvals, permits and renewals in a timely manner; that the 
Company will not experience any material accident, labour dispute or failure of plant or equipment or other material disruption in the 
Company’s operations; the availability of financing for operations and development; the Company’s ability to procure equipment and 
operating supplies in sufficient quantities and on a timely basis; that the estimates of the resources and reserves at the Maracás Menchen 
Mine and the geological, operational and price assumptions on which these are based are within reasonable bounds of accuracy (including 
with respect to size, grade and recovery); that LCE will enter into agreements for the sale and long-term maintenance of its VRFB products 
on favourable terms and at a sufficient volume to be profitable; the benefit of LPV to LCE’s VRFB business and the vanadium market 
generally;  the competitiveness of Largo’s VRFB technology; the extent of capital and operating expenditures; Largo’s ability to attract and 
retain skilled personnel and directors; the ability of Largo’s management to execute strategic goals; that we, or a strategic partner, will be 
able to build, finance and operate a vanadium VRFB business; that Largo will be able to protect and develop its technology and maintain it 
intellectual property; that Largo, or a strategic partner, will be able to market, sell and deliver its VCHARGE battery system on specification 
and at a competitive price; that Largo’s current plans for iron ore, ilmenite, titanium dioxide pigment and VRFBs can be achieved; that 
Largo, will be able to secure the required production resources to build our VRFBs on specification and at a competitive price point; 
potential partners and customers in commercial and & industrial markets; and that VRFB technology will generally be adopted in the long 
term energy storage sector. Forward-looking information is subject to known and unknown risks, uncertainties and other factors that may 
cause actual results, level of activity, performance or achievements to be materially different from those expressed including, without 

limitation, the risks described in the annual information form of Largo and in its public documents filed on www.sedarplus.ca and 
www.sec.gov from time to time. Such risks and uncertainties include, without limitation: changes in interest rates, inflation, foreign exchange 
rates, and risks involved in the long-term battery storage industry and capital markets, the ability to obtain, in a timely manner, all necessary 
regulatory, stock exchange, shareholder and other third-party approvals to consummate any transactions contemplated by a strategic 
review of LCE; the risk of any disruptions to the Largo’s business and operations; competition; conflicts in eastern Europe and the Middle 
East; the imposition of sanctions on the Company. Forward-looking information are based on the opinions and estimates of management as 
of the date such statements are made. Although management of Largo has attempted to identify important factors that could cause actual 
results to differ materially from those contained in forward-looking statements, there may be other factors that cause results not to be as 
anticipated, estimated or intended. There can be no assurance that such statements will prove to be accurate, as actual results and future 
events could differ materially from those anticipated in such statements. Accordingly, readers should not place undue reliance on forward-
looking statements. Largo does not undertake to update any forward-looking information, except in accordance with applicable securities 
laws. Forward-looking information should not be read as a guarantee of future performance or results and will not necessarily be an accurate 
indication of the times at or by which the performance or results that it anticipates will be achieved, if they are achieved at all. The Company 
cautions readers not to place undue reliance on forward-looking information, as forward-looking statements involve significant risks and 
uncertainties. Readers should also review the risks and uncertainties sections of Largo’s annual and interim MD&A which also apply. 

Forward-Looking Financial Information
This presentation contains forward-looking information that constitutes “future-oriented financial information” or “financial outlook” within 
the meaning of applicable securities laws, such information is being provided to demonstrate the anticipated financial prospects of Largo 
and the reader is cautioned that this information may not be appropriate for any other purpose and the reader should not place undue 
reliance on such future-oriented financial information (“FOFI”) and financial outlooks. FOFI and financial outlooks, as with forward-looking 
information generally, are, without limitation, based on the assumptions and subject to the risks set out above. Such assumptions also 
include, without limitation: sales volumes (including pilots, demos and commercial sales); expected financing proceeds; the price of 
vanadium; the electrolyte vanadium content; the annual vanadium fee paid to LPV; the average project life; and the vanadium fee paid up-
front by customers. Largo’s actual financial position and results of operations may differ materially from management’s current expectations 
and, as a result, its revenue and profitability may differ materially from the revenue and profitability profiles provided in this presentation. 
Consequently, all of the FOFI or financial outlook are qualified in their entirety by these cautionary statements, and there can be no 
assurance that the actual results or developments expected by the Company will be realized or, even if substantially realized, that they will 
have expected consequences to, or effect on, Largo. FOFI or statements of financial outlook about Largo’s prospective cash flows, expected 
returns and the components thereof, are subject to the same assumptions, risk factors, limitations and qualifications as set forth in this 
presentation. Such information is presented for illustrative purposes only and may not be an indication of our actual financial position or 
results of operations.  

Non-GAAP Measures 
This presentation contains financial measures that are not calculated pursuant to International Financial Reporting Standards (“IFRS”): cash 
operating costs per pound, cash operating costs excluding royalties per pound, and adjusted cash operating costs excluding royalties per 
pound. Management believes that these non-GAAP financial measures, when supplementing measures determined in accordance with IFRS, 
provide readers with an improved ability to evaluate the underlying performance of the Company. Non-GAAP financial measures do not 
have any standardized meaning prescribed under IFRS, and therefore they may not be comparable to similar measures employed by other 
companies. This data is intended to provide additional information and should not be considered in isolation or as a substitute for measures 
of performance prepared in accordance with IFRS. Cash operating costs per pound and cash operating costs excluding royalties per pound 
are obtained by dividing cash operating costs and cash operating costs excluding royalties, respectively, by the pounds of vanadium 
equivalent sold that were produced by the Maracás Menchen Mine. Adjusted cash operating costs excluding royalties is calculated as cash 
operating costs excluding royalties less write-downs of produced products. 

For definitions, purpose and reconciliations of these non-GAAP financial measures to their nearest IFRS equivalents, please refer to “Non-
GAAP Measures” in Largo’s MD&A for the nine months ended September 30, 2024, which section is incorporated by reference in this 
presentation, and is filed on SEDAR+ at www.sedarplus.ca and on EDGAR at www.sec.gov.

Trademarks are owned or used under license by Largo Inc. 

All dollar amounts expressed are in U.S. dollars, denominated by “$”. Amounts stated in Brazilian reals are denominated by “R$”.



VANADIUM: CRITICAL METAL FOR THE FUTURE
BACKED BY LEADING INDUSTRY RESEARCH
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Staggering Vanadium Demand Under Net 
Zero Scenario
The International Energy Agency (IEA) projects that vanadium demand will 
increase by more than 500% by 2050 under a net zero scenario, primarily 
driven by its critical role in energy storage solutions and steel alloying.  3

China’s New Rebar Standard Expected to 
Increase Vanadium Demand
With China's new mandatory rebar standards requiring higher vanadium 
content, the demand for vanadium is expected to increase by 13kt annually.  4

Aerospace/Defense Critical Material Supply 
Chain Challenges
Supply chain disruptions are expected to drive increased demand for high-
purity vanadium in the U.S., especially for aerospace and defense 
applications. Material shortages, reliance on imports, and longer lead times 
are pushing companies to seek alternative sources and exploring the building 
of strategic reserves to meet production demands.5

180 GWh
Supply Constraints and Need for Investment
Current mining investments are inadequate to meet the anticipated 
demand surge. The development of new vanadium mines can take 10-15 
years, and the current annual production is far below the estimated 
future estimated demand of 300,000 metric tons by 2050.1

1. IMF (2021)
2. World Bank Blogs (2024)

3. IEA Critical Minerals Data Explorer (2023)
4. Vanitec (2024)

5. Deloitte Energy & Industrials (2023)

Surging Demand from Energy Transition
The clean energy shift is projected to require a substantial increase in 
vanadium production. The International Monetary Fund (IMF) reports 
that achieving net-zero emissions by 2050 will require current 
vanadium production to increase by over 200% to meet demand.1

Geopolitical/Sanctions & Supply Risks 
Vanadium production is heavily concentrated, with over 80% of global 
supply coming from Russia and China. Any geopolitical disruptions or 
regulatory changes in these regions could lead to supply constraints, 
potentially driving commodity prices higher as seen in previous 
market demand shocks. 2

https://www.imf.org/en/Blogs/Articles/2021/12/08/metals-demand-from-energy-transition-may-top-current-global-supply
https://blogs.worldbank.org/en/opendata/metal-prices-set-to-remain-high-in-2024-25
https://www.iea.org/data-and-statistics/data-tools/critical-minerals-data-explorer
https://vanitec.org/latest-from-vanitec/article/chinese-vanadium-steel-rebar-standard-becomes-mandatory-25-september-2024/
https://www2.deloitte.com/us/en/insights/industry/aerospace-defense/aerospace-and-defense-industry-outlook.html


LEADERS IN HIGH PURITY VANADIUM
Largo’s strategic business plan centers on maintaining its position as a leading vanadium and ilmenite 
supplier with a growth strategy to support a low-carbon future
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Corporate Office
Toronto, ON

Storion Energy
Wilmington, MA

Commercial Office
McClean, VA

Commercial Office
Dublin, IE

Brazilian Office
Salvador, BA

Maracás Menchen Mine
Maracás, BA

Vertically 
integrated 
operations

Reliable 
product 
supply

Operational 
excellence 

Capitalizing on 
critical mineral 
demand

GLOBAL REACH



Leveraging Largo’s 
competitive 
differentiators 
to drive value 
for shareholders

WHAT SETS US APART
Capitalizing on strong demand in the transition to a low carbon future
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• Primary vanadium mine 
producing ~4% of global 
supply

• One of only two large-
scale producers of high-
purity vanadium essential 
for aerospace, defense, 
and chemical industries

• Addition of ilmenite to 
diversify product profile 
and strengthen revenue 
streams

High Purity 
Vanadium 
Products

• Largo’s vertically 
integrated operations 
ensure a reliable supply 
of high-purity vanadium, 
even amid geopolitical 
disruptions

• Strategically positioned 
to provide stability in an 
increasingly complex 
global supply chain

Global Reach 
& Geopolitical 
Stability

• Largo’s unique 
combination of mining 
expertise, high-purity 
vanadium production, and 
global reach makes it a 
trusted supplier

• Strategic investment in 
energy storage through a 
50% JV ownership in 
Storion Energy with 
Stryten Energy1

Leaders in 
Vanadium

• Largo is at the forefront 
of sustainability in 
vanadium mining, 
contributing to a better 
tomorrow with its 
products

• Improved ratings and 
top quartile placement 
in mining peer group

Sustainability 
Focus

1. Largo holds its ownership interest in Storion Energy through its wholly owned subsidiary, Largo Clean Energy Corp. and Stryten Energy has management control.



FOCUS ON OPERATIONAL EFFICIENCIES
AND COST REDUCTION
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PRODUCTS
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LARGO’S POSITION AS A LOW-COST 
VANADIUM PRODUCER

Cost efficiency and continuous improvements 
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Global V2O5 Production Cost Curve2
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1. Adjusted cash operating costs excluding royalties is a non-GAAP financial measure. See “Non-GAAP Measures” above in this 
presentation, and in Largo’s Management’s Discussion and Analysis for Q4 2024. 
2. Source: Project Blue (2023)
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2021 2024

SUBSTANTIAL RESERVE & RESOURCE 
GROWTH WITH EXTENDED MINE LIFE
Updated independent NI 43-101 Technical Report highlights long-term potential and expanded resource base

INVESTOR PRESENTATION / APR 2025 8

MINE LIFE

30 Years

AFTER-TAX NPV7%

$1.1 Billion

TOTAL V2O5 RECOVERED LOM

343.6 Kt

TOTAL ILMENITE RECOVERED LOM
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2021 2024

V2O5 Head Grade (%) 0.8 0.62

V2O5 Contained (Kton) 507 653

TiO2 Head Grade (%) 8.21 8.31

TiO2 Contained Metal (Kton) 5,231 8,707

2021 2024

V2O5 Head Grade (%) 0.79 0.56

V2O5 Contained (Kton) 373 435

TiO2 Head Grade (%) 8.24 7.52

TiO2 Contained Metal (Kton) 4,459 6,890

-22%

+29%

+1%

+66%

-29%

+16%

-9%

+54%

1. Technical information contained in NI 43-101 technical report titled “An Updated Life of Mine Plan (LOMP) for Gulçari A (Campbell Pit) and Pre-Feasibility Study for Gulçari 
A Norte (GAN), Novo Amparo (NAO), Novo Amparo Norte (NAN) and São José (SJO) Deposits–Maracás Menchen Project, Bahia State, Braz il” dated October 30, 2024, with 
an effective date of January 30, 2024 (the “Technical Report”).



PRODUCT PORTFOLIO
Through its vertically integrated vanadium operation in Brazil, Largo controls the entire value chain from 
mining to production and distribution, ensuring high-quality, reliable supply for global markets
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® ®

®



LARGO'S CRITICAL METAL SUPPLY: 
HIGH PURITY VANADIUM’S STRATEGIC IMPORTANCE
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Source: Vanitec
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ILMENITE: DIVERSIFYING REVENUE WITH 
HIGH-VALUE APPLICATIONS
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ILMENITE CONCENTRATION PLANT

Ilmenite Production from 
Existing Vanadium Operations 
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Ilmenite Production (2024)



FUTURE GROWTH OPPORTUNITIES
Strategic growth opportunities in potential resource optimization, vanadium recycling, and ilmenite/pigment product diversifi cation
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1. See the Technical Report. Inferred mineral resources are considered too speculative geologically to have economic considerations applied 
to them that would enable them to be categorized as mineral reserves, and there is no certainty that they will be economicall y viable.



STORION ENERGY: 
POWERING THE FUTURE OF LDES Driving the energy transition: Enabling LDES, disrupting costs, 

and supporting U.S. energy security
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• A 50/50 joint venture between 
Largo Clean Energy Corp. and 
Stryten Energy1

• Mission: Remove barriers to entry 
for battery manufacturers to 
domestically source price 
competitive electrolyte used in 
vanadium flow batteries for LDES 
applications in the U.S.

• Based in Wilmington, MA and 
Alpharetta, GA, leveraging access 
to Largo’s high purity vanadium 
supply and Stryten’s manufacturing 
expertise

1. Stryten Energy has management control

Integrated 
Vertical Supply 

Chain

Market 
Opportunity

Cost 
Leadership

Sustainable 
Growth



TSX.V:VAND | OTCQX: VANAF2

LARGO: BUSINESS FLOW
A leading, vertically integrated vanadium and ilmenite supplier with a strategic investment in clean energy storage
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Vanadium/Ilmenite 
Supplier

ALLOY/CHEMICAL SECTORS

VANADIUM FLOW BATTERY 
CUSTOMERVANADIUM SECTOR

Vanadium

Vanadium

50% Ownership1

Vanadium Electrolyte

1. Largo holds its ownership interest in Storion Energy through its wholly owned subsidiary, Largo Clean Energy Corp. and Stryten Energy has management control. 
2. Largo owns 65.7% of Largo Physical Vanadium Corp.

Largo’s integrated business 
flows—from high-quality 
vanadium mining to 
innovative energy storage 
investments—create value 
across critical industries.

Ilmenite

TIO2 SECTOR
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VANADIUM MARKET OVERVIEW 
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Vanadium's unique characteristics as a key transition metal make it suitable for use in 
energy storage and high-quality alloy applications.

Global Vanadium 
Supply By Region

Global Vanadium 
Demand By Sector

Global Vanadium 
Production By Method

Vanadium Consumption 
By Region

85.0% 4.5%

4.5%

6.0%

Steel  

Aerospace  

Chemical & catalyst  

Vanadium Flow Batteries  

Co-product production 
Primary production
Secondary production
(recycling spent catalysts)

4% CAGR

Source: Estimates from Vanitec, Project Blue

MTV

China, 
65%

Russia, 
16%

South Africa, 
7%

Brazil, 
4%

Other, 
7%



FUTURE VANADIUM DEMAND SET TO 
OUTPACE SUPPLY
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74,000 MTV/year in supply from new sources is 
required by 2030 in order to meet the expected 
2030 demand projections, including the Guidehouse 
Research forecast for vanadium use in energy storage

Source: TTP Squared Inc., Guidehouse Research 

Estimated Vanadium Consumption including Guidehouse 
Research’s Vanadium Flow Battery Consumption Figures
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VANADIUM DEMAND BREAKDOWN
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Shifts in global vanadium demand and supply dynamics
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SUPPLY DISRUPTIONS & DEFICITS HAVE 
DRIVEN VANADIUM PRICES TO RECORD HIGHS
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UNLOCKING LONG-TERM VALUE
Focus on sustainable growth through operational excellence, market leadership, and product diversification
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World-Class 
Vanadium Asset

Largo operates one of the highest-grade and lowest-cost vanadium mines globally, 
ensuring premium product quality and long-term resource security

Capitalizing on 
Critical Minerals 
Demand

Positioned to meet the rising global demand for vanadium in the alloy, aerospace, and 
energy storage sectors with substantial resource availability and strategic investments 

Operational 
Excellence

Focus on meeting production targets with a focus on reducing operating costs to 
enhance overall profitability and cash flow

Largo’s ilmenite concentrate product and downstream TiO2 prospects offers new 
growth opportunities and revenue diversification beyond vanadium

Product 
Diversification

Secure, Global 
Supply

Vertically integrated operations and global distribution network ensure reliable supply 
to major markets across North America, Europe, and Asia



APPENDIX



PRODUCTION, SALES & COST 
GUIDANCE
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1. Annual sales guidance does not include purchased products.
2. Adjusted cash operating costs excluding royalties is a non-GAAP ratio based on cash operating costs excluding royalties, a non-GAAP measure. See “Non-GAAP Measures” above in this presentation, and in Largo’s Management’s Discussion and Analysis for Q4 2024.

2025

V2O5 Eqv.

Ilmenite



DEDICATION TO SUSTAINABILITY
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Largo’s Sustainable Development Strategy aims to drive local economic growth and advance social development and clean energy 
solutions while minimizing environmental impacts

Focus on 
Material Topics

Occupational health 
and safety 

Community relations 
and development 

Water and effluents 

Energy and air emissions 
(climate change) 

Biodiversity 

Waste 

Tailings facilities 

Mine closure 

Reports
Click to View

https://s29.q4cdn.com/562286712/files/doc_downloads/sustainability/2024/06/23344_Largo_SR_19June2024_v2.pdf
https://s29.q4cdn.com/562286712/files/doc_downloads/sustainability/2024/11/Largo-Climate-Report-2023_Linked.pdf


LONGITUDINAL SECTION: 
HIGHLIGHTED RESOURCES & RESERVES
Updated independent NI 43-101 Technical Report highlights long-term potential and expanded resource base
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1. See the Technical Report.

latest



POTENTIAL CONNECTION OF DEPOSITS
THROUGH ADDITIONAL EXPLORATION 
The Company is undertaking an exploration program to confirm mineralization between its various deposits for future growth 
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1. See the Technical Report.

latest



MARACÁS MENCHEN PROJECT
MINERAL RESERVE ESTIMATE
Effective Date: January 30th, 2024 
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Notes:
1. Mineral Reserves estimates were prepared under the CIM Standards.
2. Mineral Reserves are the economic portion of the Measured and Indicated Mineral Resources.
3. Mineral Reserves were estimated by Guilherme Gomides Ferreira, BSc. (MEng), MAIG, a GE21 associate, who meets the requirements of a “Qualified Person” as established 

by the Canadian Institute of Mining, Metallurgy and Petroleum (CIM) Definition Standards for Mineral Resources and Mineral Reserves (May 2014) (CIM Standards).
4. The Campbell Pit topography survey effective date is January 30th, 2024.
5. The Campbell Pit topography survey effective date is January 30th, 2024.
6. Mineral Reserves are reported effective date January 30th, 2024.
7. The reference point at which the Mineral Reserves are defined is the point where the ore is delivered from the open pit to the crushing plant. 
8. Vanadium product comes from magnetic concentrate, while TiO2 product comes from the non-magnetic portion.
9. Mineral Reserves were estimated using the Geovia Whittle 4.3 software and following the geometric and economic parameters.
10. Geometric and economic parameters include: 

1. Mine Recovery of 97% and dilution of 10%.
2. V2O5 selling price (standard purity >98%) of $8.50/lb, with an additional premium of $1.00/lb for high purity (>99.5%) product.
3. TiO2 pigment selling price (purity >94%) of $3,528.00 per tonne.
4. Mining costs of $2.93 per tonne for mineralization and waste.
5. Vanadium processing costs of $34.60 per tonne of ore feed. 
6. Ilmenite concentrate costs $5.74 per tonne processed. 
7. TiO2 pigment costs of $1,733.00 per tonne of pigment produced. 
8. General and Administrative (G&A) costs of $0.27 per lb of V2O5.

11. Exchange rate: $1.00 = R$5.10.
12. Specific values for each Deposit: 

I. Campbell Pit: Pit slope angles ranging from 37.5° to 64°. V2O5 concentrate recovery of 78.86%. TiO2 overall recovery of 43.44%. Strip Ratio 3.25 (tonnes 
per tonne). 

II. GAN: Pit slope angles ranging from 40° to 64. V2O5 concentrate recovery of 70.50%. TiO2 overall recovery of 32.78%. Strip Ratio 6.17 (tonnes per tonne).
III. NAN: Pit slope angles ranging from 40° to 68°. V2O5 concentrate recovery of 70.00%. TiO2 overall recovery of 45.90%. Strip Ratio 5.75 (tonnes per tonne).
IV. Pit slope angles ranging from 40° to 56°. V2O5 concentrate recovery of 70.00%. TiO2 overall recovery of 32.78%. Strip Ratio 4.23 (tonnes per tonne).
V. Pit slope angles ranging from 40° to 68°. V2O5 concentrate recovery of 70.00%. TiO2 overall recovery of 32.78%. Strip Ratio 6.98 (tonnes per tonne).

Source: Technical Report, GE21, 2024.

Category 
Tonnage 

(Mt) 
%Magnetics 

Head Magnetic Concentrate Metal Contained 

%V2O5 %TiO2 
 Mag 
(Mt) 

%V2O5 %TiO2 
V2O5 in Magnetic 
Concentrate (kt) 

TiO2 in Non-Magnetic 
Concentrate (kt) 

Campbell Pit I 

Proven 16.16 22.42 0.86 6.35 3.62 3.15 5.05 114.23 842.94 

Probable 5.47 18.75 0.76 5.60 1.03 3.23 4.60 33.14 259.09 

Total Campbell 
Pit Reserve 

21.63 21.49 0.83 6.16 4.65 3.17 4.95 147.37 1,102.03 

GAN II 

Proven 12.96 18.44 0.45 7.66 2.39 1.80 2.93  43.94   922.31  

Probable 11.34 16.88 0.42 7.16 1.91 1.79 2.53  34.23   763.94  

Total GAN 
Reserve 

24.29 17.71 0.44 7.42 4.30 1.79 2.75  77.17  1,685.25  

NAN III 

Proven 19.55 21.02 0.58 8.25 4.11 2.05 3.33  84.22  1,474.91  

Probable 6.40 21.14 0.56 8.63 1.35 1.98 3.04  27.84   511.05 

Total NAN 
Reserve 

25.95 21.05 0.58 8.34 5.46 2.03 3.26  111.06  1,985.96  

SJO IV          

Proven  -   -   -   -   -   -   -   -   -  

Probable 22.41 18.12 0.44 7.48 4.06 1.76 2.99  71.32  1,555.47  

Total SJO 
Reserve 

22.41 18.12 0.44 7.48 4.06 1.76 2.99  71.32  1,555.47  

NAO V          

Proven  -   -   -   -   -   -   -   -   -  

Probable 6.74 24.98 0.53 9.17 1.68 1.69 3.33  28.39   562.27  

Total NAO 

Reserve 
6.74 24.98 0.53 9.17 1.68 1.69 3.33  28.39   562.27  

Total Maracás Menchen Mine Proven and Probable Reserves 

Proven 48.67  20.80   0.64   7.46  10.12  2.38   3.85   241.39   3,240.16  

Probable 52.36  19.17   0.50   7.57  10.03  1.93   3.13   193.92   3,650.82  

Total 101.03  19.95   0.56   7.52  20.15  2.16   3.49   435.31   6,890.99  



MARACÁS MENCHEN PROJECT
MINERAL RESOURCE ESTIMATE
Effective Date: January 30th, 2024 
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Target Classification 
Mass 

Head Magnetic Concentrate Material Content 

V2O5 TiO2 DT V2O5 TiO2 V2O5 TiO2 

(Mt) (%) (kt) 

Campbell Pit + GAN 

Measured 30.28 0.71 7.64 22.21 2.40 3.48 215.73 2,313.22 

Indicated 21.09 0.54 7.28 18.51 2.14 2.73 114.50 1,536.38 

Measured + Indicated 51.37 0.64 7.49 20.69 2.30 3.17 330.23 3,849.60 

Inferred 29.94 0.54 7.46 18.52 2.00 2.31 162.2 2,232.6 

SJO 

Indicated 17.92 0.58 8.77 22.78 1.90 2.86 104.4 1,571.6 

Measured + Indicated 17.92 0.58 8.77 22.78 1.90 2.86 104.39 1,571.57 

Inferred 15.19 0.52 7.43 19.02 1.89 2.53 78.9 1,127.9 

NAO 

Indicated 7.13 0.58 10.06 27.29 1.72 3.06 41.4 717.2 

Measured + Indicated 7.13 0.58 10.06 27.29 1.72 3.06 41.38 717.16 

Inferred 4.09 0.59 8.61 23.34 1.83 3.03 24.0 351.8 

NAN 

Measured 19.44 0.64 9.02 22.88 2.14 2.83 123.7 1,753.6 

Indicated 8.93 0.60 9.14 21.90 2.14 2.63 53.9 815.6 

Measured + Indicated 28.37 0.63 9.06 22.57 2.14 2.77 177.54 2,569.17 

Inferred 6.88 0.66 9.16 22.69 2.28 2.68 45.7 630.0 

GAS Inferred 11.30 0.58 8.48 18.36 2.31 2.22 66.0 958.7 

JAC Inferred 21.16 0.47 7.78 18.57 1.74 4.65 98.9 1,645.3 

RIOCON Inferred 13.27 0.41 7.23 16.15 1.63 3.86 55.0 959.3 

Total 

Measured 49.72 0.68 8.18 22.47 2.30 3.22 339.39 4,066.84 

Indicated 55.06 0.57 8.43 21.58 2.01 2.80 314.15 4,640.66 

Measured + Indicated 104.78 0.62 8.31 22.01 2.15 3.00 653.54 8,707.50 

Inferred 101.82 0.52 7.76 18.75 1.93 3.08 530.79 7,905.60 

Notes:
1. Mineral Resources that are not Mineral Reserves do not have demonstrated economic viability.
2. Mineral Resources were estimated by Fábio Xavier, BSc. (Geo), MAIG, a GE21 Associate, who meets the requirements of a “Qualified Person” as established by the 

Canadian Institute of Mining, Metallurgy and Petroleum (CIM) Definition Standards for Mineral Resources and Mineral Reserves (May 2014) (CIM Standards).
3. The Mineral Resource estimates were prepared under the CIM Standards and the CIM Guidelines, using geostatistical, economic, and mining parameters appropriate 

to the deposits.
4. Presented Mineral Resources are inclusive of Mineral Reserves. All figures have been rounded to the relative accuracy of the estimates. Summed amounts may not add 

due to rounding.
5. The Campbell Pit topography survey effective date is January 30th, 2024.
6. The Mineral Resource is reported on an effective date of January 30th, 2024.
7. A cut-off grade of 0.3% V2O5 head is applied in V2O5 Mineral Resource.
8. A cut-off grade of 1% TiO2 head, derived from an economic function, is associated to TiO2 Mineral Resource. 
9. Geometric and economic parameters include: 

• Mine Recovery of 100% and dilution 0%.
• V2O5 selling price of $16 per lb.
• TiO2 pigment selling price of $4,000.00 per tonne.
• Mining costs of $2.93 per tonne for mineralization and waste.
• Vanadium processing costs of $34.60 per tonne of ore feed. 
• Ilmenite concentrate costs $5.74 per tonne processed. 
• TiO2 pigment costs of $1,733.00 per tonne of pigment produced. 
• General and Administrative (G&A) costs of $0.27 per lb of V2O5.
1. Exchange rate: $1.00 = R$5.10.

10. Specific values for each Deposit: 
• Campbell Pit + GAN: Pit slope angles ranging from 37.5° to 64°. V2O5 concentrate recovery of 70.50% to 78.86%. TiO2 overall recovery of 32.78% to 

43.44%. 
• NAN: Pit slope angles ranging from 40° to 68°. V2O5 concentrate recovery of 70.00%. TiO2 overall recovery of 45.90%. 
• SJO: Pit slope angles ranging from 40° to 56°. V2O5 concentrate recovery of 70.00%. TiO2 overall recovery of 32.78%. 
• NAO: Pit slope angles ranging from 40° to 68°. V2O5 concentrate recovery of 70.00%. TiO2 overall recovery of 32.78%. 

Source: Technical Report, GE21, 2024.



VANADIUM: POWERING CRITICAL 
INDUSTRIES AND INNOVATION
Vanadium is a key transition metal used in greener steel and energy storage applications.
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1. Vanitec, Assessing the role of vanadium technologies in decarbonizing hard-to-abate sectors and 
enabling the energy transition, Weber et al., Texas A&M University (2021)
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VANADIUM: A CRITICAL MINERAL 
FOR THE NET ZERO FUTURE
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Source: : International Energy Agency (IEA) World Energy Outlook (2023) and International Monetary Fund (IMF) staff calculations



VANADIUM FLOW BATTERIES DRIVING 
SIGNIFICANT GROWTH IN VANADIUM CONSUMPTION 
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Source: Guidehouse Research, Vanitec
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