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Background and scope of this report  
We believe that the heritage and abundance of 
talents in mining and chemistry in the UK and the 
support from the London Capital Markets can 
contribute to net zero and energy security.  

To establish the landscape of activities among the 
UK players (including UK-listed foreign companies) 
in the mining exploration and development (virgin 
mining) of critical minerals and the recycling of 
end-of-life batteries (urban mining), we attended 
the Battery Tech Expo in Towcester on 20 April 
2023 and spoke with academia (e.g., WMG, 
Warwick Manufacturing Group, in University of 
Warwick) and companies such as Cleantech 
Minerals (CTL.L), Cornish Lithium (private), Oriole 
Resources (ORR.L), Tees Valley Lithium (Alkemy 
Capital Investments ALK.L) and Technology 
Minerals (TM1.L). We also spoke with a statistician 
at the Driver and Vehicle Licensing Agency (DVLA) 
for vehicle statistics.  

In this report, we focus our discussions on lithium 
because of the largest supply deficit anticipated 
and the best recoverability based on today’s 
recycling knowhow.  

 

HYBRIDAN LLP 
Website: www.hybridan.com 
1 Poultry, London, EC2R 8EJ 

@HybridanLLP 
 

Emily Liu, CFA, CAIA 
Tel: 44 (0) 020 3764 2344 
Email: Emily Liu@hybridan.com 
 
 

 
 

UK’s footprint on virgin mining and urban 
mining of lithium    
Virgin mining: Energy security and decarbonisation are driving the race in the 

sourcing of critical minerals from the natural world. This has contributed to the 

revival of exploration activities in the US, Europe and to a lesser degree the UK. 

For example, the global identified lithium resources increased from 40m 

tonnes in 2015 (the Paris Agreement year) to 97m tonnes in 2023, at a CAGR 

of 12%, according to the U.S. Geological Survey data. For example, there was 

no identified lithium resources in the EU in 2015. Today, the total of identified 

resources in the EU is 5.2m tonnes, or 5% of the global market share. Among 

the UK-listed names, Zinnwald Lithium (ZNWD.L) has its flagship project in 

Germany, European Metals Holdings (EMH.L) in the Czech Republic, and 

Savannah Resources (SAV.L) in Portugal. In the UK, Cornish Lithium (private) 

and British Lithium (private) have identified hard rock resources in Cornwall.  

 

Urban mining: Regulatory drivers especially in the EU, the retiring of the 

earliest EVs and the need to reduce one’s environmental footprint are fuelling 

the investment in battery recycling in the US/EU/UK. The recycling of critical 

minerals such as lithium, manganese, nickel and cobalt in cathodes is integral 

to the circular economy as well as on-shoring, near-shoring and friend-shoring 

of minerals, chemicals, battery cells and packs. 

 

From powder to packs: This closed loop consists of auto OEMs, manufacturers 

for battery materials, gigafactories for cells, and battery recyclers all in 

proximity. For example, Europe has a strong auto industry, is a heavyweight 

player in battery materials and a heritage in recycling. To fill the missing piece, 

there are fifty gigafactories announced in the EU according to the campaign 

group Transport & Environment (T&E) in March 2023.  

 

Britain’s drive to catch up: In the UK, only 775k cars were manufactured in 

2022, including 230k electric vehicles (mostly Nissan). There are no British 

heavyweight players in the battery material space. There is only one cell 

factory in Sunderland (owned by the Chinese company Envision) and three to 

four British gigafactory projects under development, all at an early stage. To 

ensure the prosperity of the EV circular economy in the UK, all these value 

chain activities need to be created, soon.  

 

About 1m pure EVs and hybrid EVs have been sold in the UK and we estimate 

these vehicles contain approx. 4,634 tonnes of lithium, 2,838 tonnes of 

manganese, 4,378 tonnes of cobalt and 31,334 tons of nickel in aggregate. 

Ideally all these critical minerals will be recycled and produced back into 

cathodes within the UK in due course. Recyclus Group, 48% owned by 

Technology Minerals (TM1.L) is ramping up its mechanical recycling plant. 

Altilium Metals (private) and Tees Valley Lithium (100% owned by Alkemy 

Capital Investment (ALK.L)) have entered into an MoU to develop fully vertical 

capabilities from recycling to production of cathodes. 
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Lithium: the white gold rush  
Lithium is a soft, light and highly reactive metal, with a silvery white appearance. 

It is used for batteries because of its excellent heat and electrical conductivity. 

Lithium also has the highest electrochemical potential, able to achieve high 

energy and power densities. In a battery cell, the movement of lithium ions 

creates free electrons in the anode and hence a charge at the positive current 

collector, i.e., the cathode. The electricity flows out of the cathode in a 

discharging battery.  

 

Because of its high reactivity, there is no pure elemental lithium in nature. 

Lithium exists as a constituent of salts or other compounds. Lithium salts are 

found in brine (continental or geothermal) and rocks (e.g., spodumene and 

lepidolite). Given the wide variety of lithium compounds, the industry measures 

lithium content in terms of lithium carbonate equivalent (LCE), the most common 

form of saleable lithium salt. Lithium carbonate for technical use generally 

requires a grade of 99.0 % and battery grade at least 99.5%. 

 

Today, more than 80% of lithium production is used for batteries, up from 30% 

in 2015, according to the U.S. Geological Survey data.  

 

The world's largest lithium miner Albemarle (NYSE: ALB) estimates that the global 

LCE demand was 800k tonnes in 2022. In its 2023 Strategic Update, the Company 

raised its forecast for 2030 global LCE demand by 15% to 3.7m tonnes, due to the 

impact of the U.S. Inflation Reduction Act and the strong EV demand. In other 

words, the world needs to increase the LCE supply by 5x to meet its demand.  

 

 

Mining exploration and development: A Renaissance in Europe  

According to Statista, the global production of lithium mines totalled 129,300 

metric tonnes in 2022. Australia produced 61,000 tonnes (or 47% of the total), 

Chile 39,000 tonnes (30%), China 19,000 tonnes (15%). Other producers were 

Brazil (2,200 tonnes), Zimbabwe (800 tonnes), Portugal (600 tonnes) and Canada 

(500 tonnes).  

 

To mitigate geopolitical risks and ensure energy security, there has been a revival 

of exploration activities in the US, Canada, Europe and to a lesser degree the UK. 

In the case of lithium, the global identified resources increased from 40m tonnes 

in 2015 (the Paris Agreement year) to 97m tonnes in 2023, at a CAGR of 12%, 

according to the U.S. Geological Survey data. For example, there was no 

identified lithium resources in the EU in 2015. Today, the total of identified 

resources in the EU is 5.2m tonnes, or 5% of the global share.  
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Among the UK-listed companies, Zinnwald Lithium (ZNWD.L) has its flagship 

project in Saxony, Germany. European Metals Holdings (EMH.L) owns 49% of 

Cinovec Project in the Czech Republic (the remaining 51% stake owned by CEZ, 

the largely state owned power generation company). Savannah Resources 

(SAV.L) has a 100% interest in Barroso Lithium Project in Portugal.  

 

It is worth noting that Germany accounts for 62% of the identified lithium 

resources in Europe, and the Czech Republic for 25%. Both the Zinnwald project 

in Germany and the Cinovec project in the Czech Republic are brownfield sites 

previously producing tin and tungsten. 

 

Look further afield: Latin America and Africa   

In Latin America, the exploration and development of lithium resources continue 

on salt flats along the Lithium Triangle comprising Bolivia, Argentina, and Chile. 

Hard rock resources have also been identified in Brazil.  
  

Identified lithium resources in European Union (‘000 tonnes) 

Country 2016 2017 2018 2019 2020 2021 2022 2023 

Germany - - - 180 2,500 2,700 2,700 3,200 

Czech Republic - - 840 1,300 1,300 1,300 1,300 1,300 

Spain - - 400 400 300 300 300 300 

Portugal  - - 100 130 250 270 270 270 

Finland - - - 40 50 50 50 68 

Austria 130 100 50 75 50 50 60 60 

EU total 130 100 1,390 2,085 4,400 4,620 4,630 5,150 

EU’s global 
share 

0.3% 0.2% 2.6% 3.4% 5.5% 5.3% 5.2% 5.3% 

         

Worldwide 40,990 46,960 53,350 61,424 79,579 86,510 88,560 97,318 

Source: U.S. Geological Survey, Mineral Commodity Summaries  
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In Africa, lithium resources have been identified in the Congo (Kinshasa) (3m 

tonnes), Mali (840k tonnes), Zimbabwe (690k tonnes), Namibia (230k tonnes), 

and Ghana (180k tonnes). Among the UK-listed companies, Atlantic Lithium 

(ALL.L) is progressing its flagship project Ewoyaa to be the first lithium producing 

mine in Ghana. Kodal Minerals (KOD.L) is advancing its Bougouni Project in Mali 

and aiming for commercial production in 2024.  

 

There are also companies not looking to discover lithium but have found 

potential lithium resources. For instance, Oriole Resources (ORR.L) focusing on 

gold exploration and development in Cameroon has identified lithium 

pegmatites at its 90% owned Central License Package site.  

 
  

Global identified lithium resources (unit: 1,000 tonnes)   

 

Source: U.S. Geological Survey  
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Direct Lithium Extraction (DLE): a new charge for lithium 
There are currently two types of lithium mining methods: (1) extraction from 

salar (i.e., salt brines or salt-encrusted depression that may or may not be the 

basin of an evaporated lake) such as in Chile; and (2) extraction from hard rock 

which is spodumene (lithium aluminium silicate mineral ordinarily found in 

lithium-bearing granite pegmatites) predominately in Australia.  

 

 

Traditional extraction method for continental brines  

Continental brine deposits are found in underground reservoirs, typically in arid 

locations such as the Atacama Desert in South America. In conventional lithium 

brine extraction, the brine is pumped to the surface and distributed to man-made 

ponds for solar evaporation (a lengthy process taking 12 to 18 months). Once the 

brine has reached an ideal lithium concentration, it is pumped to a lithium 

recovery facility for extraction. This may involve further concentration of the 

brine, pre-treatment to remove contaminants, and chemical treatment to 

precipitate the lithium out of the solution. 

 

This method has raised many environmental concerns not only over the brines 

required for evaporation, but also the impact on underground water resources 

in regions where water is a scarce resource.  

 

 

Hard rock (spodumene) 

Well over 100 different minerals contain lithium in nature, spodumene is 

currently the resource commercially mined at a large scale.  

 

Spodumene lithium gained market share due to shorter development time, 

production cycles and the ability to produce battery-grade lithium hydroxide 

(LiOH). This is evidenced with Australia’s increase in lithium outputs, from 13,400 

tonnes in 2015 to 61,000 tonnes in 2022, at a CAGR of 24%.  

 

Extracting lithium from spodumene involves initial crushing, roasting at 1,100°C 

(the melting point of spodumene, to convert it to the more reactive β-

spodumene), further grinding, and then acid leaching with sulfuric acid at 250°C. 

In general, the process is considered to have a significant carbon footprint.  

 

Finally, spodumene, which is very insoluble in water, requires large volumes of 

dilute acids (such as sulphuric acid) to dissolve the hard rock and leach the crude 

lithium mineral compounds. The rock mines currently produce the largest 

quantity of lithium hydroxide (LiOH) at the most competitive price in the world. 
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Direct Lithium Extraction (DLE) for continental brines and geothermal waters  

Direct Lithium Extraction (DLE) as a process to extract lithium is emerging as the 

holy grail of enhancing yields and reducing environmental footprint by tapping 

into continental brines and geothermal waters. There are various techniques to 

achieve this (e.g., adsorption and ion exchange) and technologies such as 

desalination of seawater are being repurposed and modified for lithium 

extraction.  

 

 

CleanTech Lithium: plan to implement DLE in Chile  

CleanTech Lithium (CTL.L) has three 100%-owned strategic lithium projects in 

Chile and has identified lithium resources exceeding 2m tonnes of LCE, with 

further upgrades due by Q2 2023.  

 

The Company is planning to deploy direct lithium extraction (DLE) for its Laguna 

Verde project by introducing resin adsorption technology from Sunresin New 

Materials Co. Ltd which is Shanghai listed (SHE: 300487). This DLE process pumps 

brine to a processing unit, uses resin to extract only lithium and then re-injects 

the spent brine back underground. There are no evaporation ponds and no 

aquifer depletion as seen in today’s continental brine extraction.  

 

 

DLE to be deployed by CleanTech Lithium   

 

Source: Company Data  
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Cornwall: Lithium on UK soil  
Cornwall in south-west England boasts a rich heritage of mining in copper, tin, 

tungsten and clay for almost 300 years. In fact, mining in Cornwall began in the 

early Bronze Age, around 2150 B.C. 

 

Lithium in geothermal waters in Cornwall was first discovered in 1864, by 

Professor Miller of King’s College in London, based on samples of hot springs 

from the Hot Lode in the United Mines copper mine, near the town of Redruth. 

 

There are three granite bodies in south-west England that are known to contain 

appreciable amounts of zinnwaldite and lepidolite, namely the Tregonning-

Godolphin and St Austell Granites, and the Meldon Aplite according to a British 

Geological Survey in 2020.  

 

Since 2017, two exploration companies, Cornish Lithium and British Lithium, have 

been exploring lithium in south-west England. Both companies have received UK 

government grants and have identified lithium resources.  

 

Strategic Minerals (SML.L), through its 100%-owned subsidiary Cornwall 

Resources, is also exploring lithium resources by undertaking the Deep Digital 

Cornwall project (DDC). DDC is led by the University of Exeter’s Camborne School 

of Mines, in which CRL and Cornish Lithium are delivery partners.  

 

 

Cornish Lithium: between rock and water   

Cornish Lithium combines historical archives and modern datasets for 2D/3D 

digital modelling software to identify prospective areas for exploration. The 

company is now developing a hard rock asset at Tralavour Downs near St Dennis 

and also developing a portfolio of geothermal projects.   

 

 

Trelavour Hard Rock Project: This project seeks to repurpose a former kaolin pit 

near St Austell where lithium is present in mica minerals within the granite. Mica 

is a mineral name given to a group of minerals that are physically and chemically 

similar. Cornish Lithium has identified a JORC Inferred Resources of 51.7m tonnes 

at a grade of 0.24% lithium oxide, equating to over 300,000 tonnes of contained 

LCE. The company is planning to start the construction of a demonstration plant 

in 2023 and production is expected in 2026. High value co-products such 

rubidium (Rb), potassium (K) and caesium (Cs) are expected to enhance the 

economics.  

 



  

                                                                                                     

9 

Lithium will be extracted from Trelavour ore  utilising the technology developed 

by the Australian company Lepidico (ASX:LPD). Cornish Lithium has acquired an 

exclusive licence to use Lepidico’s L-Max® and LOH-Max® processing technology 

across the St Austell region. L-Max® uses leaching with sulphuric acid as a method 

to provide lithium and other metals as salts. LOH-Max® is used to produce lithium 

hydroxide from lithium sulphates using a Gypsum rich residue. These processes 

operate at the atmospheric pressure and at a modest temperature and hence 

aim to reduce carbon footprint, compared to other hard rock deposits where the 

ore is roasted at high temperatures to extract the lithium.    

 

 

Lithium in geothermal waters: The potential for mining geothermal waters for 

lithium has been recognised for decades, yet there is no commercial success to 

date. Today, geothermal waters are used for electricity or heat generation and 

then returned to the underground deposit via an injection well or discharged to 

a surface waterway.  

 

Cornish Lithium believes that the lithium-enriched geothermal waters across 

Cornwall circulate naturally within permeable geological structure in most of the 

South Westerly county in the UK. Hence, it is possible to develop a countywide 

network of geothermal projects that use geothermal heating for industrial 

purposes, and extract lithium from the waters and then pump the spent waters 

back to the underground.  

 

 

 

  Cornish Lithium: geothermal waters for lithium    

      

Source: Company Data  
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Pilot plant for proof of concept  

Cornish Lithium has built a pilot lithium extraction plant to trial Direct Lithium 

Extraction technologies. In addition to drilling boreholes of one to two kilometres 

deep for exploration purposes, Cornish Lithium is trying out different techniques 

such as reverse osmosis (RO) to optimise its process flowsheet for lithium 

extraction.  

 

 

EU Battery Regulations and “Rules of Origin”  
In addition to the ban on sale of new diesel and petrol cars in the UK in 2030 and 

in the EU in 2035, there are two EU legislations important to the UK companies 

involved in the EV related circular economy: (1) the new legislation to replace 

Directive 2006/66/EC of the European Parliament and of the Council of 6 

September 2006 on batteries and accumulators and waste batteries and (2) Rules 

of Origin as part of the EU-UK TCA (Trade & Cooperation Agreement). The TCA 

provisionally entered into force on 1 January 2021 and provides zero tariffs and 

zero quotas on all trade of EU and UK goods that comply with the appropriate 

rules of origin. Whilst the timetable for the effectiveness of the EU battery 

regulations may slip a few months (expected to be in May this year) and the 

transition period for Rules of Origin may be extended, the direction of travel 

remains the same: a self-sustaining EV supply chain within the EU/UK.  

 

EU Battery Regulations 

EU battery regulations are important because this is the first legislation in the 

world with timeframes set for specific materials recycling and recovery targets. 

The EU is also the most important market for cars manufactured in the UK - over 

775k cars (including internal combustion engine vehicles) built in the UK in 2022, 

78% were shipped outside the UK and 57% of the exports went to the European 

Union. 

 

The EU battery regulations contain a series of milestones such as due diligence 

policy, durability and performance requirements, CE marking and  QR code for 

traceability, Battery Passport and carbon footprint disclosure and sets targets for 

lithium batteries as follows: 

 

▪ Overall recovery efficiency: 65% by 2025 and 70% by 2030 

▪ Higher efficiency for valuable materials 

o 50% for lithium and 90% for cobalt, nickel, and copper by 2027  

o 80% for lithium and 95% for cobalt, nickel, and copper by 2031 

▪ Use of recovered materials in new industrial batteries above 2kWh 
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o 6% for lithium, 16% for cobalt and 6% for nickel at 96 months after 

entry force of the Regulations (likely to be 2031) 

o 12% for lithium, 26% for cobalt and 15% for nickel at 156 months 

after entry force of the Regulations (likely to be 2036) 

 

These targets will be reassessed no later than December 2028 depending on 

existing and forecasted availability for 2030 and 2035 of cobalt, lithium or nickel 

recovered from waste.  

 

 

 

Rules of Origin  

The Rules of Origin stipulate the proportion of the product in value terms that 

need to be created in the UK or the EU for the product to be classed as a UK/EU 

originating product.  

 

According to a briefing in March 2021 by the Faraday Institute (Britain’s flagship 

battery-research program) there is a transition period of six years for the UK auto 

industry (until the end of 2026).  

 

According to the UK Parliament website, EV batteries will need to be made in the 

EU or the UK from 2027 in order to benefit from tariff-free trade between the EU 

and the UK.  

 

The Faraday Institute summarises the requirements from 2027 onward as 

follows:  

▪ EVs must have 55% UK/EU content and must have an originating battery 

pack. 

▪ An originating battery pack must have either 65% UK/EU content for the 

cell or 70% for the battery pack. 

 

Transitional rules of origin apply for the period from 2021 to 2026. Both the 

European Automobile Manufacturers' Association (ACEA) and the Society of 

Motor Manufacturers and Traders (SMMT) are asking for the exemption to be 

extended from December 31, 2023, because there are not enough batteries 

being made in Europe.  

 

Until January 1, 2024, at least 40% of the content of EVs and 30% of batteries 

must originate from the EU or the UK. From 2024 until January 1, 2027, this 

increases to 45% of the vehicle and 50-60% of batteries. If this is exceeded, 

carmakers based in the UK will have to pay a tariff of 10%. 
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Importance of gigafactories in the UK 
This closed loop of the EV circular economy consists of auto OEMs, chemical 

producers for battery materials, gigafactories for cells, and battery recyclers 

ideally all in proximity.  

 

We believe that gigafactories in the UK are essential to the survival and the 

prosperity of the UK auto industry and are necessary for the UK to create a 

recycling industry.  

 

 

UK auto manufacturing industry  

Due to the uncertainties of Brexit, COVID-19, the closure of Honda’s  Swindon 

plant in 2021 and the supply chain issues, the UK auto production has suffered a 

structural decline and an electrified boost is critical because (1) the sale of new 

petrol and diesel vehicles will be banned in the UK from 2030 and in the EU from 

2035; (2) to qualify EU-UK tariff-free treatment from 2027 onward, batteries have 

to be made in the EU or the UK; (3) batteries account for at least 40% of an EV 

production cost and approximately 40% weight of an EV. If there are no batteries 

made in the UK, carmakers are likely to shift production to the EU.  

 

In the UK, 775k cars were manufactured in 2022, including 230k electric vehicles 

(mostly Nissan and BMW Mini). 

 

  UK auto manufacturing industry: in need of an electrified boost    

 

Source: SMMT (Society of Motor Manufacturers and Traders); Statista   
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Europe has a strong auto industry, heavyweight players in battery materials and 

a heritage in recycling. To fill the missing piece, there are 50 gigafactories 

announced in the EU according to the campaign group Transport & Environment 

(T&E) in March 2023. In the UK, we think there are three or four gigafactory 

projects ongoing, some at a very early stage.  

 

 

 

 

  

Announced gigafactory projects in the UK 
Company Operational Investor Capacity  Location Battery type 

Envision 2012 Envision (a Chinese 
renewable company) 

1.9 GWh Sunderland LMO/NMC 

2025 12 GWh Sunderland NMC-811 

AMTE (AMTE.L) 2022 Publicly traded and quoted 100 MWh Thurso & UKBIC Sodium-ion cells 

Lithium-ion cells  2023 500 MWh Dundee 

West Midlands 
Gigafactory   

2025 Coventry Airport and  
Coventry City Council  

TBD Coventry TBD 

Gravity  TBD TBD TBD Somerset TBD 

Source: Company Data; UK Critical Minerals Intelligence Centre; Hybridan LLP   
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Recycling: hydrometallurgy and “Spoke and Hub” model 
The economics of recycling depends on scale, availability of feedstocks (spent 

batteries, scraps from gigafactories and recalls from auto OEMs) and the 

technology roadmap (pyrometallurgy vs. hydrometallurgy).  

 

Manufacturing scraps are an importance feedstock source to ensure economics 

of scale for recyclers. We define industrial scale recycling as facilities with a 

mechanical capacity (crushing, sieving and processing into black mass) and/or a 

chemical capacity (extracting metals from the mass) of 5,000 tonnes p.a. 

(measured in cell equivalent weight).  

 

According to WGM (Warwick Manufacturing Group) at the University of 

Warwick, the break-even point for an EV battery recycling plant is 2,500 – 3,000 

tonnes per year if the chemistry contains nickel and cobalt.  
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The retiring EVs today were sold seven to ten years ago and this is not a huge 

volume yet in the UK. The scenario envisioned in the UK to support a robust 

recycling scenario is heavily reliant on manufacturing scrap from gigafactories 

(see above figure). A gigafactory typically produces approximately 6% defective 

cells and modules plus tonnes of anode and cathode scrap, all of which require 

recycling. After the UK start-up Britishvolt’s bankruptcy in January 2023, the 

available EV battery feedstock forecasted in February 2022 looks too optimistic.  

 

We think the success of Li-Cycle (NYSE: LICY) in the U.S. and its asset deployment 

in Europe and soon in the UK has made hydrometallurgy an industry “gold 

standard” and the Spoke and Hub model the way forward.  

 

There is no one universal technical path of recycling spent batteries, as this 

depends on the type of feedstocks (consumer electronics vs. EV batteries) and 

more importantly, the desired outputs (e.g., metals only, plastic and graphite). 

For example, discharging end-of-life batteries can potentially generate additional 

revenues by feeding the electricity to the grids and eliminate the need for 

neutralising lithium later in the process. However, discharging is not very 

manageable if the feedback is predominately used e-cigarette batteries or spent 

smartphone batteries. Physical discharging is largely a manual process and 

chemical discharging requires the use of salt water solution, which generates 

toxic and flammable gases.  

 

  UK feedstock scenario forecasted in February 2022    

 

Source: Advanced Propulsion Centre UK  
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In Europe, large-scale recycling plants typically with 5,000 metric tonnes in 

capacity operate both mechanical process and chemical process (pyrometallurgy 

or hydrometallurgy). Whilst Umicore which is listed on Euronext Brussels (EBR: 

UMI) has been operating a pyro plant for years before the earliest retirement of 

EV batteries, hydrometallurgy looks a lot more popular for latecomers and new 

entrants. This technology enables Li-Cycle’s Spoke & Hub model where scrap 

from close-by gigafactories and other feedstock sources are collected and 

processed into black mass in individual processing stations (the spokes) and then 

transported to the hub for separation of purification of metals (the hub).  

 

 

 

In the UK, there is no commercial scale or vertically integrated recycling plant yet. 

Most end-of-life EV batteries are dismantled and then shipped to Europe and 

elsewhere for recycling. Auto OEMs pay a gate fee to recyclers. Small recyclers in 

the U.K. simply shred batteries and sell these pieces to refiners in Europe or cell 

makers in Japan and Korea.  

 

Commercial processes for battery recycling  

 

Source: Catapult; Advanced Propulsion Centre UK; WMG, University of Warwick 
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In the context of the recycling industry trends and the availability of feedstock in 

the UK today, we think there are two models for recyclers. 

 

Mechanical process only  

This model involves the collection and processing of waste batteries into black 

mass (comprised of mainly cathodes and anodes). This is the path Recyclus Group 

is taking. 

 

Recyclus (48% owned by Technology Minerals) is planning to design and build a 

compact prototype universal battery recycling system and mobile recycling truck 

that handles a complete range of lithium-ion battery modules from different 

industries. The end product will be black mass and Technology Minerals and the 

plant has the potential to recycle 8,300 tonnes of Li-ion batteries per year. The 

aim is to increase the capacity to 41,500 tonnes. After the clearance received 

from the Environment Agency (announced on 25 April 2023 by Technology 

Minerals), the plant commissioning is expected to commence in June this year in 

Wolverhampton, West Midlands. 

 

 

Mechanical + chemical process  

This model involves both the mechanical process of shredding and grounding 

waste batteries and the metallurgical process of recovering and purifying metals. 

Some recycling plants in Europe produce nickel and cobalt sulphates as the end 

product. Umicore in Belgium has end-to-end capabilities from recycling to 

cathode production. This is the model we think Altilium Metals (private) and Tees 

Valley Lithium (TVL, 100% owned by Alkemy Capital Investment (ALK.L)) are 

jointly pursuing.  

 

Altilium Metals has developed a technology at a laboratory scale by working with 

the University of Plymouth. Scale up of the technology is backed by the UK 

Government under a SMART Innovate Award. According to The Chemical 

Engineer on 3 April 2023, Altilium Metals has been recycling EV battery into black 

mass at its laboratory in Devon, after receiving a permit from the UK Environment 

Agency in November 2022. The new recycling plant will have the capacity to 

process 50,000 tonnes of black mass p.a. To compensate for any shortage of feed 

and imbalances in quality, the plant was also designed to process primary nickel-

cobalt mixed hydroxide precipitate (MHP) mined in Indonesia where Altilium 

Metals holds interests.  

 

According to the RNS by Alkemy Capital Investments dated 26 April 2023, TVL 

and Altilium Metals entered into an MoU agreed to collaborate on the supply of 

lithium sulphate feedstock to TVL from Altilium Metals' battery recycling facility 
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and will also investigate the supply by TVL of lithium hydroxide for Altilium 

Metals' planned Cathode Active Materials (CAM) production facility. 

 

Cathodes and chemistries: value in the cell 

For urban mining, we centre our discussion on cathodes (the active parts of 

battery cells) and the two mainstream chemistries: NCA (nickel cobalt aluminium 

oxide) and NMC (nickel manganese cobalt oxide), mainly because of the value of 

recoverable metals. NCA is the chemistry used in Tesla vehicles. NMC is the 

mainstream chemistry used by Western, Japanese and Korean auto makers.  

 

We note that the recycling technology continues to evolve and some may be 

chemistry specific. For instance, Neometals (NMT.L) has developed a proprietary 

sustainable process for the recovery of valuable constituents from cell 

production scrap and end-of-life lithium-ion batteries. Specifically, the 

Neometals’ recycling process targets the recovery of valuable materials from 

consumer electronic batteries (with lithium cobalt oxide (LCO) cathodes), and 

nickel‐rich EV and stationary storage battery chemistries (e.g., NMC). 

 

How many EVs are running on UK roads?  

The number of EVs (BEV + PHEV + HEV) sold in the UK each year grew 13x from 

28,188 in 2015 to 368,617 in 2022, at a CAGR of 44% whilst the overall passenger 

car market shrank by 7% p.a. from 2,633,496 in 2015 to 1,614,063 in 2022.  

 

 

 

 

Most popular BEV (battery electric vehicles) models in 2015-2022 in the UK  

 

Source: Company Data  
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We think the secular growth of the EV market in the UK is driven by a wider 

variety of EV models, better charging infrastructure and, most importantly, salary 

sacrifice schemes offered by employers and various grants and tax incentives 

from the government. For example, an EV salary sacrifice scheme is a financial 

solution offered by an employer to employees through a leasing company, where 

employees give up a portion of their salary in exchange for an electric car, but 

the salary forgone is deducted from their taxable income.  

 

It is worth noting that the volume weighted average retail price for BEVs (battery 

electric vehicles) increased in the UK by 56% from 2011 to 2019 (pre-pandemic), 

according to JATO Dynamics, a Global Automotive Market Research Company. 

The supply chain disruption caused by COVID-19 and auto chip shortage has not 

hindered the EV adoption in general.   

 

Critical minerals in circulation    

About 1m pure EVs and hybrid EVs have been sold in the UK and we estimate 

these vehicles contain approximately 4,634 tonnes of lithium, 2,838 tonnes of 

manganese, 4,378 tonnes of cobalt and 31,334 tons of nickel in aggregate. 

 

To calculate the quantity of critical minerals contained in the EVs on the UK roads, 

we collected the data on all new passenger car registrations in the UK in 2015-

2022 from the Society of Motor Manufacturers and Traders (SMMT) and the 

statistics of the number of cars sold by different carmakers from by the Driving 

Vehicle Licencing Agency (DVLA).  

 

 

 
 

Focus on BEV/PHEV and popular models   

The SMMT data categorises electric vehicles into five types: 1) MHEV (mild 

hybrid) petrol, 2) MHEV diesel, 3) PHEV (plug-in hybrid EV), 4) BEV (battery EV) 

Valuable metal contents in different cathode chemistries (kg/kWh) 
Chemistry  Lithium Manganese Cobalt Nickel 

LFP (lithium iron phosphate) 0.100 0 0 0 

NCA 0.112 0 0.143 0.759 

NMC111 0.139 0.367 0.394 0.392 

NMC622 0.126 0.200 0.214 0.641 

NMC811 0.111 0.088 0.094 0.750 

NMC955 0.137 0.046 0.050 0.820 

Note: The NMC numbers indicate the mix of different metals in the chemistry.  

Source: UK Critical Minerals Intelligence Centre  
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and 5) HEV (hybrid EV). We focused on BEV and PHEV because of the relatively 

large battery sizes. We then looked at the most popular models (measured in the 

number of cars sold) to get a sense of the range of battery sizes.  

 

For example, the battery size is 13kWh for an Audi A3 PHEV and 84kWh for an 

Audi E-TRON BEV. The battery size is 18kWh for a Porsche Cayenne E Hybrid and 

93kWh for a Porsche Taycan BEV. We assume a 50/50 between BEV and PHEV 

sold by each manufacturer, due to a lack of car data granularity. We think this is 

a reasonable assumption because: (1) The breakdown is 60/40 between the 

cumulative BEVs and PHEVs sold in 2015-2022; and (2) we assume all the NMC 

batteries to be NMC822, the newest mainstream specification, although earlier 

NMC recipes (e.g., NMC 111) have lower cobalt and nickel contents.  

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Most popular PHEV (plug-in hybrid electric vehicle) models in 2015-2022 in the UK  

 

Source: Company Data  
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UK Passenger Car Market and EV Penetration 

Source: SMMT (Society of Motor Manufacturers and Traders) 

 
 

  

 
2015 2016 2017 2018 2019 2020 2021 2022 

Diesel 1,276,871 1,285,160 1,065,879 746,115 581,770 261,772 135,773 82,981 

Petrol 1,283,857 1,318,707 1,354,917 1,476,860 1,482,410 903,961 762,103 682,473 

MHEV diesel 3,873 1,741 1,001 167 75,890 

 

60,953 98,753 72,343 

MHEV petrol 40,707 50,261 71,522 81,156 119,179 198,025 219,701 

         

BEV (battery EV) 9,934 10,264 13,597 15,474 37,850 108,205 190,727 267,203 

PHEV (plug-in hybrid EV) 18,254 26,643 33,666 44,437 34,980 67,134 114,554 101,414 

HEV (hybrid EV) - - - - 98,240 109,860 147,246 187,948 

TOTAL  2,633,496 2,692,776 2,540,582 2,364,209 2,311,140 1,631,064 1,647,181 1,614,063 

         

BEV + PHEV + HEV 28,188 36,907 47,263 59,911 171,070 285,199 305,281 368,617 

EV penetration  1% 1% 2% 3% 7% 17% 19% 23% 

         

Note: BEV = battery EV, 100% powered by electricity.  

HEV = hybrid EV, with an internal combustion engine and an electric motor. Regenerative braking stores the kinetic energy used 
to stop the car to charge the battery and help the internal combustion engine accelerate the vehicle. An HEV (without a charge 
port) can travel a few miles on electricity.  

PHEV = plug-in hybrid EV, with an internal combustion engine and an electric motor, with batteries rechargeable from a power 
plug.  

MHEV = mild hybrid EV, running on internal combustion engine but equipped with an electric motor that allows the engine to be 
turned off when the vehicle is coasting or braking. For the purpose of this report, we do not include MHEV into the EV calculation.  
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Critical Minerals in Circulation in the UK  
 
Following the methodology mentioned above and the table below which illustrates the 
conversion of kg/kWh, we can provide a promising estimate of the breakdown of cathode 
elements that are in circulation in the UK.  
 

 

 

Valuable metal contents in different cathode chemistries (kg/kWh) 
Chemistry  Lithium Manganese Cobalt Nickel 

NCA 0.112 0 0.143 0.759 

NMC111 0.139 0.367 0.394 0.392 

Note: The NMC numbers indicate the mix of different metals in the chemistry.   

Source: UK Critical Minerals Intelligence Centre  

Critical minerals in circulation in the UK (tonnes) 
Vehicles  Lithium (Li) Manganese (Mn) Cobalt (Co) Nickel (Ni) 

All other manufacturers  3,579 2,838 3,031 24,184 

Tesla 1,055 0 1,347 7,150 

TOTAL 4,634 2,838 4,378 31,334 

Source: Hybridan LLP  
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UK-listed and private junior miners with critical mineral assets  

*Market Cap and closing price on 4th May 2023  

Andrada Mining Ltd (ATM.L): All projects located in the Diamond Belt of Namibia: (1) Uis project, currently 
producing tin, with identified by-products of tantalum and lithium oxide for Phase II; (2) Nai-Nais project, a mining 
license granted, with potential resources in tin and lithium oxide; (3) BICI project, a mining license granted, with 
potential resources in tin and  tantalum;  and (4) Brandberg West project, an exploration license granted, with 
potential resources in tin, tantalum and copper.  

Market: AIM Market Capitalisation: £75.8m Share Price: 4.93p 

Project Uis  Ore Tonnage (Mt) Mean Grade Li2O  Contained Metal LCE (kt) 

Inferred 71.54 0.63%% 450 

    

Arc Minerals Ltd (ARCM.L): The company owns multiple copper assets in Zambia and is currently exploring cooper 
and cobalt in the Domes region.   

Market: AIM Market Capitalisation: £46m Share Price: 3.75p 

 

Artemis Resources Ltd (ARV.L)- A gold and copper focused resources Company, with two major projects in 
Western Australia. Artemis Resource owns 100% of gold, copper and cobalt resources indicated by the Carlow 
Project in West Pilbara. This project has identified 8,000T of contained metal cobalt. 

Market: AIM Market Capitalisation: £10.8m Share price: 0.825p 

Carlow Project (inferred resource)  Tonnes (Mt) Co (%) Tonnes (Mt) Co (t) 

Oxide 1.29 0.07 1.29 1000 

Transition 1.49 0.09 1.49 1000 

Fresh 5.96 0.1 5.96 6000 

 

Atlantic Lithium Ltd (ALL.L): Exploration and development projects in Ghana and Cote d’Ivoire. Management is 
progressing the flagship project Ewoyaa to be the first lithium-producing project in Ghana. This project has 6% 
spodumene concentrate at 10mm crush, low contaminants and hence low capex intensity is expected. 

Market: AIM Market Capitalisation: £184.3m Share Price: 30.25p 

Ewoyaa Lithium Ghana @0.5% Li2O Ore Tonnage (Mt) Mean Grade Li2O Contained Metal LCE (kt) 

Measured  3.5 1.37% 48 

Indicated  24.5 1.25% 307 

Inferred  7.4 1.16% 86 

    

Bradda Head Holdings Ltd (BHL.L): All projects 100% owned; exposure across all three main recognised lithium 
deposit types; brine, hard rock (pegmatite) and sedimentary (clay). Projects in Arizona and Nevada. The Company 
has recently acquired the Inlier Claims at San Domingo Pegmatite District showing promising assay results for high 
grade lithium intersections.  

Market: AIM Market Capitalisation: £22.1m Share Price:  5.65p 

Basin Project Arizona (sedimentary) Ore Tonnage (Mt) Mean Grade Li2O Contained Metal LCE (kt) 

Indicated  17.7 3.4% 85 

Inferred  57.6 3.3% 220 



  

                                                                                                     

24 

  

Bluejay Mining Plc (JAY.L): Focuses on exploration and development of precious and base metals. Currently 
developing four projects in Greenland, i.e., Dundas IImenite (Titanium) Project; Disko-Nuussuaq Magmatic Massive 
Sulphide (MMS) nickel-copper-platinum-cobalt project; Kangerluarsuk zinc-lead-silver ± copper-germanium 
Project; and Thunderstone gold and base metal project and three in Finland, i.e., Hammaslahti Copper-Zinc Project;  
Enonkoski Nickel-Copper Project and Outokumpu Copper Project. The Company believes that its Disko-Nuussuaq 
project has the potential to host mineralisation similar to the world’s largest nickel/copper sulphide mine Norilsk-
Talnakh (Norilsk) in Siberia.   

Market – AIM Market Capitalisation: £34.3m Share price:3.24p 

 

Cadence Minerals Plc (KDNC.L): An early-stage investor focusing on mineral exploration and development projects 
either through joint ventures or equity investments. The Company’s portfolio consists of public listed mining 
companies such as European Metals Holdings (EMH.L) and 1 13% stake in Evergreen Lithium (ASX:EG1).  

Market: AIM Market Capitalisation: £17.4m Share Price: 10.1p 

Sonora Project in Mexico (30% stake) Ore Tonnage (t) Mean Grade Li2O Contained Metal LCE (kt) 

Measured  103,000 1.5% 1,910 

Indicated  188,000 1.3% 3,130 

Inferred  268,000 1.2% 3,779 

 

Celsius Resources Ltd (CLA.L): An exploration and development Company with copper‐gold assets in the Philippines 
and Opuwo Cobalt project in Namibia. 

Market:  Market Capitalisation: £17.9m Share Price: 0.925p 

Opuwo Cobalt‐Copper Project Ore Tonnage (Mt) Copper  Cobalt 

Indicated 45.3 0.44% 0.11% 

Inferred  180.2 0.43% 0.12% 

 

Cleantech Lithium Plc (CTL.L): Focuses on greenfield projects within Lithium Triangle in Chile. All the three projects 
Laguna Verde,  Francisco Basin and  Llamara are 100% owned. The Company plans to utilise Direct Lithium 
Extraction (DLE) to extract lithium from brine without solar evaporation. Due to strong geothermal influence on 
brines at Laguna Verde, the average temperature of 20–30°C matches the ideal environment for the DLE process 
and hence significant opex savings are anticipated. The Company plans to bring the Laguna Verde project into 
production in 2026 and will aim for 100% powered by clean energy in due course.   

Market: AIM Market Capitalisation: £44.6m Share Price: 41.5p 

Laguna Verde  Brine volume (mln M3) Mean Grade Li 
(mg/l) 

Contained Metal LCE (kt) 

Measured  148.7 211.43 167.3 

Indicated  583 204.72 635.3 

Inferred  649.7 205.1 709.3 

Francisco Basin project:  Inferred resource estimate of 0.52 million tonnes of LCE at a grade of 305mg/L 
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13.16% ownership of Evergreen Lithium based in Western and Northern Australia – in exploration stage 

Corcel Plc (CRCL.L): The Company is involved in battery metal development projects and investment in UK-based 
storage projects. Currently two nickel and cobalt projects: 41% owned Mambare project and 100% owned WoWo 
Gap in South East Papua New Guinea and 50% interest in Dempster Vanadium/Nickel Project in Yukon, Canada.     

Market: AIM  Market Capitalisation: £2.9m Share Price: 0.325p 

Mambare Nickel/Cobalt Deposit Ore Tonnage (Mt) Nickel  Cobalt  

Indicated 0.003 1.00% 0.07% 

Inferred 0.159 0.94% 0.09% 

    

Wowo Gap: Nickel / Cobalt 
Deposit 

Ore Tonnage (Mt) Nickel  Cobalt  

Indicated 0.063 0.85% 0.09% 

Inferred 0.047 0.77% 0.03% 

 

Cornish Lithium (private): A British mineral exploration company focussed on the sustainable extraction of lithium 
in the historic mining district of Cornwall, UK. The Company has a hard rock lithium project at Trelavour Downs 
and is developing a portfolio of geothermal projects, which will utilise DLE technology to extract the lithium from 
the geothermal waters of the most South Westerly county in the UK. 

Market – Private Market Capitalisation: n/a Share Price: n/a 

Trelavour Project @0.11 Li2O% Ore Tonnage (Mt) Mean Grade Li2O Contained Metal LCE (kt) 

Inferred  51.7 0.24% 302.7 

Cornish Lithium has also built a pilot scale extraction plant from geothermal waters with a potentially net zero 
carbon footprint DLE Technology. 

 

European Metals Holdings Ltd (EMH.L):  Focuses on the exploration and development of lithium supply chain 
across Europe, with the flagship project Cinovec in the Czech Republic. The Cinovec project is the largest hard rock 
lithium resource in Europe, 49% owned by European Metals Holding and 51% is owned by CEZ, the leading utility 
company in Czech. The Company aims to increase its strategic partner base and begin its pilot samples. 

Market: AIM Market Capitalisation: £60.6m Share Price: 31.5p 

Cinovec @ 0.1% Li Ore Tonnage (Mt) Mean Grade Li2O Contained Metal LCE (kt) 

Measured  53.3 0.48% 640 

Indicated  360.2 0.44% 3880 

Inferred (approx.) 294.7 0.39% 2870 

 

Firering Strategic Minerals Plc (FRG.L):  A resource developer with a focus on near-term production portfolio of 
Lithium and Columbite-Tantalum-Niobium assets in Côte d’Ivoire. In March 2023, the Company increased its stake 
from 77% to 90% in the Atex Lithium-Coltan Project in North Cote d’Ivoire. Phase II large-scale soil sampling for 
this project commenced in January 2023.   

Market: AIM Market Capitalisation: £7.5m Share Price: 8.4p 
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Kodal Minerals Plc (KOD.L): The Company is advancing its fully licenced Bougouni project and aiming this to be 
the first operating lithium mine in Mali, expected to be in 2024 with US$117.75m financing package from Hainan 
Mining in China. This project is planning to construct a flotation plant to increase production by 2027.  

Market: AIM Market Capitalisation: £127.9m Share Price: 0.752p 

Bougouni project (spodumene) Ore Tonnage (Mt) Mean Grade Li2O Contained Metal LCE (kt) 

Indicated  11.6 1.13% 131.2 

Inferred  9.7 1.08% 105.3 

    

Landore Resources Ltd (LND.L): Focuses on mineral exploration in Ontario, Canada. The Company owns 100% of 
the Junior Lake Project and 90.2% of  the contiguous Lamaune Iron property (jointly “Junior Lake Property”) in the 
Thunder Bay Mining District, Ontario. The  Junior Lake Property consists of BAM Gold Deposit (with potential 
lithium resources), B4-7 Nickel-Copper-Cobalt-PGEs Deposit and VW Nickel-Copper-Cobalt Deposit. 

Market: AIM Market Capitalisation: £13.8m Share Price: 12p 

B4‐7 Nickel‐Copper‐Cobalt‐PGEs  Ore Tonnage (Mt) Mean Grade NiEQ Contained Metal (kt) 

Indicated  3.292 1.20% 39.5 

Inferred  0.568 1.26% 7.2 

    

VW Nickel‐Copper‐Cobalt Ore Tonnage (Mt) Mean Grade NiEQ Contained Metal (kt) 

Indicated  1.084 0.71% 7.7 

Inferred  0.180 0.68% 1.2 

    

Marula Mining Plc (AQSE: MARU): Focuses on exploration and development projects in East, Central and Southern 
Africa for crucial metals and commodities for the green economy. Currently, Marula has interests and investments 
in the Blesberg Lithium, Tantalum Mine in South Africa, the Nkombwa Hill Niobium, Tantalum, Rare Earths and 
Phosphate Project in Zambia, as well as a 73% interest in the Bagamoyo Graphite Project, a 75% interest in the 
Kinusi Copper Mine in Tanzania and a 75% interest in the Nyorinyori Graphite Project in Tanzania. 

Market: AQSE Market Capitalisation: £15.48m Share Price: 12.25p 

    

Mkango Resources Ltd (MKA.L): Focuses on the development of sustainable primary and secondary (recycled) 
sources of rare earths (i.e., neodymium, praseodymium, dysprosium and terbium) and critical minerals for electric 
vehicles and other clean technologies. The Chimimbe Hill project in Zambia is exploring  explore for nickel, cobalt, 
gold and other associated minerals.  

Market – AIM Market Capitalisation: £24.3m Share price – 10p 

 

Oriole Resources Plc (ORR.L): Gold exploration and development in Cameroon has identified lithium pegmatites 
at its 90% owned Central License Package site. 

Market: AIM Market Capitalisation: £6.1m Share Price: 0.215p 
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Power Metal Resources (POW.L): A portfolio of project and investment interests in Africa, Australia and North 
America with exploration activities targeting cobalt, copper, gold, lithium, nickel, PGMs, tungsten, uranium, REEs 
and silver.  Power Metals PLC and Power Metals Canada own 26% of First Class Metals (FCM.L), a mining 
exploration and development Company focusing on nickel, lithium, copper, gold and rare earth elements. 

Market: AIM Market Capitalisation: £14.3m Share Price: 0.175p 

 

Rockfire Resources (ROCK.L):  In April 2023, ASX-listed Sunshine Gold Limited  provided an update of its exploration 
activities at Rockfire's Lighthouse tenement in Queensland, Australia. Sunshine Gold Limited is farming into the 
Lighthouse tenement and has the option to earn a maximum 75% interest in the tenement by expenditure of 
AUD$2.2m over a 3-year period. A rock chip returned elevated cobalt and copper over a strong magnetic anomaly, 
250m NE of the gossanous ridge, returning 0.62% Co, 0.48% Cu, 0.92% Ba, 185ppm Ni. 

Market: AIM  Market Capitalisation: £3.3m  Share Price: 0.23p 

 

Strategic Minerals (SML.L): In September 2022 its wholly owned subsidiary Cornwall Resources Limited released 
the first data from the Deep Digital Cornwall project (DDC). DDC is led by the University of Exeter’s Camborne 
School of Mines, in which CRL and Cornish Lithium are delivery partners. DDC is funded by the European Regional 
Development Fund, through HM Department for Levelling Up, Housing and Communities. 

Market: AIM Market Capitalisation: £3.5m Share Price: 0.175p 

 

Technology Minerals (TM1.L): A mining exploration Company with projects focused on cobalt, lithium, copper, 
nickel and manganese. The Company’s Project Incubator strategy is to take early-stage projects and progress these 
projects up the value curve through prudent employment of capital. Current projects: (1) 100%-owned Asturmet 
Project in Asturias, Spain for copper, nickel and cobalt; (2) 90%-owned Blackbird project and 90%-owned 
Emperium project in the Idaho Belt of the U.S.; (3) 15%-owned Oacoma Manganese-REE Project in South Dakota 
of the U.S.; (4) 15%-owned Leinster Property in Ireland for exploration of lithium pegmatites; and (5) 90%-owned 
TMC project in Cameroon for nickel, copper and cobalt. In addition, Technology Minerals owns 48% of Recyclus 
Group, a battery recycling Company.   

Market: Main Market Market Capitalisation: £31.6m Share Price: 2.1p  
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within such investment analyst’s coverage universe. 

No Research recommendations: 

In line with our conflicts of interest policy Hybridan LLP does not produce recommendations or publish target prices on companies 

who are corporate clients of Hybridan LLP. 

MIFID II status of Hybridan LLP research: 

The cost of production of our corporate research is met by retainers from our corporate broking clients. In addition, from time 

to time we issue further communications as market commentary (such as our daily newsletter), which we consider to constitute 

a minor non-monetary benefit which is capable of enhancing the quality of service provided by Hybridan LLP and which is of a 

scale and nature which could not be judged to impair the duty of Hybridan LLP to act in the best interest of its client falling within 

article 24(7)(b) of the MIFID II Regulation. 

 


