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Each person to whom a copy of this company presentation (“Presentation”) is provided is a “User” and each User agrees to be bound to the terms of this agreement. The attached information has
been prepared by Technology Minerals Limited and Recyclus Group using their best efforts to realistically and factually present the information contained. However, subjective opinion,
dependence upon factors outside Technology Minerals and Recyclus’s control and outside information sources unavoidably dictate that Technology Minerals and Recyclus cannot warrant the
information contained to be exhaustive, complete or sufficient. In addition, many factors can affect the information in the Presentation which could significantly alter the results intended by
Technology Minerals and Recyclus, rendering the projections in the Presentation unattainable or substantially altered. This Presentation does not constitute a prospectus or public offering for
financing, and no guarantees are made or implied with regard to the success of Technology Minerals and Recyclus’s proposed ventures.

Some of the information in this Presentation are forward-looking statements, future oriented financial information, or financial outlooks (collectively, “forward-looking statements”). The User can
identify these forward-looking statements by forward-looking words such as “may,” “will,” “expect,” “potential,” “anticipate,” “forecast,” “believe,” “estimate,” “project,” “plan,” “continue” or similar
words. The User should read statements that contain these words carefully because they discuss future expectations, contain projections of future results of operations or of financial condition,
or state other forward-looking information. Forward-looking statements include, but are not limited to, statements regarding potential reserves, exploration results, development or production
programs, capital and operating expenditures, future revenue estimates, ability to produce minerals, availability of future financing and future plans and objectives of Technology Minerals and
Recyclus. There are a variety of risks, uncertainties and events that may cause actual results to differ materially from the expectations and projections described by Technology Minerals and
Recyclus in their forward-looking statements.

Actual results relating to, among other things, reserves, results of exploration, capital costs and production costs could differ materially from those currently anticipated in such statements.
Factors affecting forward-looking statements include: the speculative nature of mining exploration, production and development activities; changes in reserve estimates; the productivity of
Technology Minerals and Recyclus’s proposed properties; changes in the operating costs; changes in economic conditions and conditions in the resource, foreign exchange and other financial
markets; changes of the interest rates on borrowings; hedging activities; changes in the prices for ore that Technology Minerals develops or produces; changes in the investment and exploration
expenditure levels; litigation; legislation; environmental, judicial, regulatory, political and competitive developments in areas in which Technology Minerals and Recyclus operates; technological,
mechanical and operational difficulties encountered in connection with Technology Minerals and Recyclus’s exploration and development activities; and labour relation matters and costs.
The User should refer to the risk disclosures set out in such periodic reports and other disclosure documents that may be filed by Technology Minerals and Recyclus from time to time with
applicable regulatory authorities. While Technology Minerals and Recyclus considers these assumptions to be reasonable based on information currently available to them, they may prove to be
incorrect. Actual results may vary from such forward-looking statements for a variety of reasons, including but not limited to risks and uncertainties with attempting to acquire and develop the
properties described herein and other unforeseen events or circumstances. Other than as required by law, Technology Minerals and Recyclus do not intend and undertakes no obligation to
update any forward-looking information to reflect, among other things, new information or future events.

The Presentation is being disclosed to User for User’s discussion, review, and/or evaluation only. User also agrees not to trade in the public securities of any of the companies while in possession
of any material material, price sensitive, information that has not been publicly disclosed and agrees to keep all information received confidential. User agrees Technology Minerals and Recyclus
reserve all rights in and to the Presentation. User agrees to return all originals and all copies of all materials related to Presentation to Technology Minerals and Recyclus upon the conclusion of
the Presentation.
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Executive Summary

PORTFOLIO OF MINING PROJECTS

Strategically positioned across the globe to ensure a 

diversified portfolio for securing supply

BATTERY RECYCLING

Both lithium-ion and lead-acid battery recycling, through 

Recyclus Group, to provide much needed supply

PROJECT GENERATOR MODEL

Identifying targets and mining projects, with the 

aim of vending to partners & JVs

CIRCULAR ECONOMY 

Technology Minerals is creating a circular economy for 

battery metals within one group
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Technology 
Minerals

Resource projects

Idaho (Emperium)

Idaho (Blackbird)

South Dakota

Ireland

Northern Spain

Cameroon

Recyclus Group

Li-ion battery 
recycling

Lead-acid battery 
recycling

Group Structure
TECHNOLOGY MINERALS PLC & RECYCLUS GROUP LTD
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The group structure of Technology Minerals is split into resource projects, and end-of-

life battery recycling processes through 49%-owned Recyclus Group.

The operations portfolio consists of six battery metals projects, across three continents,

and are strategically located for a diverse portfolio.

Recyclus Group, in turn, has two markets: lithium-ion and lead-acid battery recycling,

providing the UK’s first capability for industrial-scale battery recycling.

With forecasts consistently indicating that recycling will only supply circa 22% of the

required demand for battery metals by 2030, it is becoming increasingly apparent that a

twin-track approach is needed if we are to even come close to meeting this burgeoning

demand.

SUMMARY
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Circular Economy
TECHNOLOGY MINERALS PLC & RECYCLUS GROUP LTD
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Technology Minerals and Recyclus Group are

contributing towards the UK's first industrial-scale

circular economy for battery metals, thanks to the

twin-track approach that targets both raw supply and

end-of-life batteries for reprocessing and re-use.



Battery Metals Portfolio
OVERVIEW



Mining Strategy
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TECHNOLOGY MINERALS’ PROJECT GENERATOR MODEL



Technology Minerals: Battery Metals 
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COBALT: Idaho, USA
Via its wholly-owned subsidiaries, Techmin Ltd and Emperium I Holdings Corp, 

Technology Minerals Plc holds two cobalt projects (“Emperium” & “Blackbird”), 

situated in the infamous Idaho Cobalt Belt, USA. 

USES: Cobalt plays a large role in cathode technology in car batteries, as well 

as important uses in medicine in pigments and catalysis.

LITHIUM: Ireland
The “Leinster” project, situated in south-east Ireland, is a pegmatite-hosted lithium 

project. The project is a 35 km long zone of lithium-bearing pegmatites.

USES: Lithium, a soft silver-white alkali metal, has excellent electrical conductivity 

(low resistivity) and is also the most electronegative metal – one of the properties 

which makes it ideal for use in batteries. 

NICKEL: SE. Cameroon; N. Spain 
The Technology Minerals Cameroon (“TMC”) project consists of five exploration 

permits – at least three of which are considered prospective for nickel-cobalt rich 

laterite. 

Technology Minerals also owns 100% of the “Asturmet” project – a Cu-Ni-Cu 

project located in Asturias, north-west Spain. 

USES: Nickel is a hard, malleable metal, with fairly low thermal and electrical 

connectivity. Nickel has unique properties, mainly in forming alloys, and there are 

very limited options for substitution. The Directors expect that nickel will feature 

increasingly in car batteries in the future.

COPPER: SE. Cameroon; N. Spain 
Both the “Asturmet” and “TMC” projects in north Spain and south-east Cameroon respectively 

are considered prospective for copper. 

MANGANESE: South Dakota, USA
Technology Minerals Ltd (TML) currently holds 15% of the “Oacoma” project – a 

manganese-rare earth oxides project located in South Dakota, USA. 

USES: Manganese is essential in steel making and is increasingly being used in 

next generation designs of battery cathodes.
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Global Mining 
Projects

Idaho, USA
- Emperium (Cobalt Project) 
- Blackbird (Cobalt Project)

South Dakota, USA
Manganese-REE +/- nickel, 
cobalt and copper project

Cameroon
Nickel-copper-
cobalt project

Northern Spain
Nickel-copper-
cobalt project

Ireland
Lithium project

England, UK
HQ and Recyclus plants



Timeline: Mining Assets
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EMPERIUM: Idaho, USA

BLACKBIRD: Idaho, USA

OACOMA: South Dakota, USA
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ASTURMET: Spain

LEINSTER: Ireland

TMC: Cameroon

Technology Minerals is taking steps so 
that the permits will be valid under

Cameroonian law. 





Recyclus Business Model

• Optimization of revenue growth is being 
realised through the control of IPR and 
focusing on first-to-market advantage with a 
broad network of partners.

• Optimization of revenue mechanisms is being 
realised through an integrated service and 
product offering, focusing on business models 
that provide a safe solution for all of the 5+ Li-
ion battery chemistries. 

• Optimization of capital value is being realised 
through investment into UK plants and 
equipment, with the first operational plants in 
Tipton and Wolverhampton this financial year. 

• Ancillary capabilities – storage and 
distribution battery boxes and end-of-life data 
provision are in final stages of design to 
support a broad product offering that offers a 
turnkey solution for customers and 
governments. Recyclus is also working 
towards establishing compliance scheme 
services for 2023.
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Recyclus Market Overview

KEY METAL SHORTAGES

Major manufacturers are scrambling 

to secure long-term supply stability 

of the materials required

BATTERY RECYCLING

This bottleneck could be ameliorated 

through the recycling of existing, readily 

accessible materials

AUTOMOTIVE & INDUSTRIAL BATTERY MARKET

In 2019, the automotive and industrial battery 

market was worth €15 billion in Europe and €75 

billion worldwide. This is forecast to rise to €35 

billion and over €130 billion per year 

respectively by 2030 [1]
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Recyclus Revenue Mechanisms
The primary mechanism for revenue is direct sales of recovered materials. This includes trading on the commodity market and providing subscription models to
industry partners and affiliates – driving a cashflow and value chain lock-in to support leadership positioning. Other product opportunities include finite material
extraction and battery reuse.
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Product / Service Customer Mechanism

Recovered materials Automotive, industrial, portable battery manufacturers Direct sales to industry and through 3rd parties for ‘black 
mass’ (output of lithium-ion before high-value material 
extraction)

Recovered materials Automotive, industrial, portable battery manufacturers Sell back into affiliates who provided batteries or waste 
initially at a lower per/unit cost point on a subscription 
model with lock-in to process end-of-life batteries through 
Recyclus.

Recovered materials Trade on commodity market 1) Trade as seller on commodity market 
2) Sell to existing commodity traders in market

Licensing International recycling market providers Licensing the technical capability developed by Recyclus 
(mechanization of currently labour-intensive processes)

Gate fees Automotive, industrial, portable battery manufacturers Revenue from customers for collecting Li-ion batteries
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Lead-Acid Battery Recycling Plant
St Georges Works, Bradleys Lane, Tipton, DY4 9EZ

Tipton

The first lead-acid recycling plant will 
be operational in the second half of the 
calendar year, and will look to recycle 
16,000 tonnes of lead-acid.

Target: to increase recycling lead-acid 
volume from 16,000 tonnes in Tipton 
during the first full year of operations, to 
a total of 80,000 tonnes by 2027 across 
the further four lead-acid plants 
Recyclus aims to secure.
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Li-ion Battery Recycling Plant
Lincoln Street, Heath Town, Wolverhampton, WV10 0DX
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Wolverhampton

The first Li-ion recycling plant will be 
operational in the second half of the 
calendar year, and will look to recycle 
8,300 tonnes of lithium-ion.

Target: to increase recycling lithium-
ion volume from 8,300 tonnes in 
Wolverhampton during the first full 
year of operations, to a total of 41,500 
tonnes by 2027 across the further four 
Li-ion plants Recyclus aims to secure.



Li-ion Storage & 
Transport Boxes
Halo Battery Recycling, as part of the Recyclus Group, are providing
a solution for the dangers posed in the storage and transportation
of Li-ion batteries, through our ADR transport boxes.

Our modular battery boxes boast a British-engineered design,
specially created to deliver an unparalleled level of safety, value
and longevity. The boxes are safe for most industrial applications
with certified power ratings up to 20kWh.

The transport boxes are filled with layers of Lithium Battery Fire
Protection Pillows that are designed to prevent a lithium fire
occurring during the storage and transportation of lithium
batteries, prioritising the safety and sustainability of battery
recycling practices.

Max capacity: 450 litres

Max net mass: up to 300kg so long as power 
rating doesn’t exceed 20kWh 

Gross weight of empty box: 260kg 

Paint coating intumescent fire retardant

Confidential service provided 

Individually packed 

Designed to meet ADR regulations

Physically tested and certified to meet P911(1) certification for 
dangerous goods

UN packaging code 4A/X1000/21/GB

Certification expected Q3 2022
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Benchmark Minerals is forecasting a battery deficit 
emerging in the mid-2020s, with further lithium, nickel, 
and manganese shortages on the horizon. [8]

MATERIALS SHORTAGES

With forecasts consistently indicating that recycling will 
only supply circa 22% of the required demand for 
battery metals by 2030, it is becoming increasingly 
apparent that a twin-track approach is needed if we 
are to even come close to meeting this burgeoning 
demand. 

BATTERY RECYCLING

As part of Technology Minerals’ twin-track approach, 
we are in discussion with mid-tier partners on each of 
our assets, as we recognize how mining for these key 
battery metals will be critical to meeting demand.  

MINING ASSETS

Conclusion
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USA: Idaho (Emperium) – Cobalt Project
• Technology Minerals, via it’s wholly-owned subsidiary, Emperium I 

Holdings Corp, holds the ‘Emperium Cobalt Project’ - one of the largest 

land positions (13,900 acres) in the infamous Idaho Cobalt Belt (ICB). 

• The ICB is a prolific northwest-trending zone of Co-Cu-Au occurrences, 

stretching over 60 km long and up to 10 km wide in places. 

• The Belt is a unique metallogenic province in which cobalt occurs in 

sufficiently high enough grades to make it economically viable as the 

primary metal in the deposits. 

Material: Cobalt

Location: Idaho, USA

Current Status: Soil and outcrop sampling, and mapping license area
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USA: Idaho (Blackbird) – Cobalt Project
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Material: Cobalt

Location: Lemhi County, Idaho, USA

Current Status: Exploration

• Technology Minerals Plc’s wholly-owned subsidiary, Techmin Limited, has 

acquired 100% interest in the Blackbird Creek Property from DG Resource 

Management Ltd. The acquisition adds 158 contiguous lode claims, covering 

an area of approximately 1,285 hectares (3,175 acres) to the Company's 

existing land position, located immediately southeast of Jervois Mining Ltd's 

Idaho Cobalt Operations. 

• The Blackbird Creek Property is host to historical IOCG and SEDEX cobalt, 

copper, gold, and rare earth element mineralization, situated within the 

Idaho Cobalt Belt.

• The primary exploration target on the Property is cobalt, though results from 

historical drilling and recent surface sampling indicate that the 1,285 ha 

Property has the potential to host significant cobalt-copper deposits.



USA: South Dakota (Oacoma) 
Mn-REE +/- Ni, Co, Cu Project

Material: Mn-REE +/- Ni, Co, Cu

Location: South Dakota, USA

Current Status: Further exploration & extensive sampling

• Technology Minerals Ltd (TML) currently holds 15% of the Oacoma Project, with the option to 

acquire up to a further 85% working interest on the terms of an exploration agreement that 

are to be agreed with North American Strategic Minerals Inc. 

• In February of this calendar year, TM announced the results from 27 rock samples collected 

in October 2021 at the Stratabound Manganese - Rare Earth Oxides ("Mn - REO") Project in 

Oacoma.

• The samples comprised of mudstone and gypsum-phosphate concretions from within the 

Sharon Springs Formation, and manganiferous concretions from within the DeGrey 

Formation.

• Two samples out of the 27 submitted samples reported total rare earth oxide ("REO") values 

of 0.22% and 0.34%, with associated neodymium (Nd) oxide + praseodymium (Pr) oxide 

("NdPr") values respectively of 0.034% and 0.037% NdPr.

• Seven of the 27 samples reported manganese oxide ("MnO") grades greater than 20% MnO, 

with the highest grading at 29.1% MnO.

• TM’s next step is to continue the exploration campaign with a more comprehensive and 

extensive sampling and mapping programme.
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Europe: Spain (Asturmet) – Co-Ni-Cu Project
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Material: Co-Ni-Cu

Location: Asturias, N. Spain

Current Status: Ongoing field programmes with 

a more extensive exploration campaign 

planned for the St. Patrick Licence in the 

coming months.

• Also referred to as the Aramo Cobalt Project, the mines are classed as epithermal carbonate 

hosted deposits. First mining works took place on the oxidised zone of the ore, which is well 

developed in the site of the mine. Later, a cementation zone was exploited until the mine was 

closed at the end of the 1950’s (price crash). 

• Technology Minerals recently announced initial results from a due diligence lithogeochemical 

characterisation sampling survey at its 100% owned Asturmet Cu-Co-Ni Project in Asturias, NW 

Spain. A total of 79 samples were collected during the campaign and initial results at the historic 

Aramo mine confirmed high grade Cu-Co-Ni mineralisation.



Europe: Ireland (Leinster) – Lithium Project
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• Also referred to as NW Leinster Massif, this is a pegmatite-hosted 

Lithium Project. The Project is a 35 km long zone of lithium-bearing 

pegmatites, where aplites centred on the Aclare deposit were 

discovered during 1960s and 1970s.

Material: Lithium

Location: Leinster Massif 

(S.E Ireland)

Current Status: Sampling, 

geophysics and remote sensing 

completed over licenses.                

• Lithium mineralization has been confirmed, with 

spodumene bearing samples from various prospects 

identified within the project area: 

• Sorrel (1.66% Li2O equivalent) 

• Tonygarrow (1.0% Li2O) 

• Aghavannagh (1.78% Li2O)



Africa: Cameroon (TMC) – Ni-Cu-Co Project
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• The Technology Minerals Cameroon (TMC) Project is located in SE Cameroon, 640km by road east of the 

port city of Douala, and 400km by road east of the capital of Yaoundé. The primary deposits are two of 

four laterite plateaus extending 80km north-south and 45km east-west. 

• The Property consists of five exploration permits – at least three of which are considered prospective 

for nickel-cobalt rich laterite. 

• A  reconnaissance exploration has been performed on the five permit areas, which entailed geochemical 

evaluation, soil sampling, and lithogeochemical sampling.
Material: Ni-Cu-Co

Location: S.E Cameroon

Current Status: Taking steps so that 

the permits will be valid under 

Cameroonian law.



Market Size - Europe

[2]

The focus for Recyclus is to grow to:

- 41,500 tonnes of lithium-ion batteries;

- And 80,000 tonnes of lead-acid batteries

respectively, by 2027.

The largest market opportunity is in the

automotive industry, with 800,000 tonnes of

batteries per year, equating to ~70% of the

battery market in Europe.

Lead-acid is the largest battery type with

831,000 tonnes, comprising over 72% of the

battery market in Europe.
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Europe battery volumes (tonnes)

Market Li-ion Lead-acid and 
other TOTAL Li-ion Lead-acid

Automotive 10% 90% 800,000 80,000 720,000 

Industrial 50% 50% 190,000 95,000 95,000 

Portable 90% 10% 160,000 144,000 16,000 

TOTAL 1,150,000 319,000 831,000 



Market Overview: Lithium
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• Electric vehicles are converging industry, consumer and policy
change with every major automotive OEM committing to
electrification by 2030, supported by a global policy push and shift
in consumer demands.

• The challenge is that this demand already outweighs current
supply, with further deficits forecast for 2022, putting greater
pressure on access to raw materials like lithium and cobalt
(critical to battery production). This supply deficit threatens to push
up EV battery costs by 16% in 2022. [7]

• A failure to source suitable Li-ion cells can upend an automaker’s
production plans, and based on current developments, Benchmark
Minerals is forecasting a battery deficit emerging in the mid-
2020s. [8]

• This growing disconnect could lead to an annual lithium supply
shortfall of up to 225,000 tonnes in North America and 500,000
tonnes in Europe by 2030. [8]

2022 2023 2024 2025 2026 2027 2028 2029 2030

Mined Supply

[9]

Lithium Demand

+16% EV 
Battery 

Cost

500,000t 
deficit 

Mid-
2020s



Lead-Acid Battery Recycling Market
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Li-ion Battery Recycling Market

• Batteries in electric vehicles, both light and
heavy duty, could, in 2030, represent ≈90% of
total lithium demand. [4]

• To meet demand, it is suggested that
primary lithium supply must increase from
80kt in 2020 to >350kt in 2030 (>300%). [4]

• The global lithium-ion battery recycling
market is expected to grow from $2 billion in
2021 to $6.55 billion in 2028 at a CAGR of
18.5%. [5]

[6]
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