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1 INTRODUCTION  

1.1.1 Altilium Metals Ltd have commissioned Wardell Armstrong LLP to prepare a permit 

application for their Technology Centre Facility, Unit 20, Plymouth Road Industrial 

Estate, Tavistock, Devon, PL19 9QN. 

1.1.2 The Technology Centre is a research facility that uses state-of-the-art equipment and 

techniques to treat waste black mass from end-of-life lithium-ion Electric Vehicle (EV) 

batteries to recover the constituent materials via sequential hydrometallurgical 

processes, and subsequently use the recovered materials for trial-scale supply to 

manufacturers of new EV batteries.  

1.1.3 The process was trialled under a Regulatory Position Statement granted by the 

Environment Agency for a site in Devon. The Site is currently operational under a Local 

Enforcement Position. 

1.1.4 As older Electric Vehicles reach end-of-life, millions of batteries will need to be 

recycled over the coming decade (over one million tonnes a year by 2030, growing to 

nearly 20 million by 2040). The ability to recycle these batteries and ‘close the loop’ 

on their life cycle reduces the need for virgin mined materials and leads to significant 

reductions in the carbon footprint of new lithium-ion EV batteries. By building a 

circular domestic supply chain, we will reduce our reliance on global supply chains and 

imported materials1. 

1.1.5 The recovery of critical minerals such as lithium fall within the scope of the 

Government’s Critical Minerals Strategy, and the scheme will support a circular 

economy of critical minerals. Lithium, cobalt and graphite have been identified as high 

criticality for the UK. Additionally, the processes also include minerals on the UK watch 

list, including manganese and nickel. 

1.1.6 The site will also treat other waste streams including copper tailings and other metal 

rich wastes detailed in the proposed list of EWC codes in Table 2.2 to recover metals 

from the waste. 

1.1.7 The National Grid Reference (NGR) for the site is SX 48156 73206. The site location 

and permit boundary are shown on drawing BM12752-001-P01  

1.1.8 The process comprises activities which are listed within the Environmental Permitting 

Regulations (England and Wales) 2016. Therefore, a permit application has been 

 
1 Purpose - Altilium 

https://altilium.tech/purpose/
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prepared to apply for the relevant activities, as described in Sections 2 and 3 of this 

Operating Techniques Report.  

1.1.9 The facility and equipment have been designed in accordance with the Best Available 

Techniques, using state-of-the-art equipment and material processing carried out 

under laboratory conditions. The following reference documents and guidance notes 

have been followed in the design of the facility, ensuring that the appropriate 

measures are followed: 

• Guidance for the Recovery and Disposal of Hazardous and Non Hazardous 

waste (S5.06)2; 

• European Commission BREF Note on Speciality Inorganic Chemicals3; 

• How to Comply with your environmental permit: Additional Guidance for the 

inorganic chemicals sector (EPR4.03)4. 

1.1.10 The site will be operated in accordance with Altilium Metal Ltd’s Environmental 

Management System (EMS), a summary of which has been provided as part of the 

permit application. The intention is to gain ISO14001 accreditation in due course.  

1.1.11 Waste operations will be managed by a Technically Competent Manager (TCM) who 

will hold the relevant qualifications.   

 

  

 
2 waste_BAT_guidance.book (publishing.service.gov.uk) 
3 sic_bref_0907 (1).pdf 
4 How to comply (publishing.service.gov.uk) 

https://assets.publishing.service.gov.uk/media/5a7ca4ae40f0b6629523adf8/LIT_8199_dd704c.pdf
file:///C:/Users/ddrakeford-allen/Downloads/sic_bref_0907%20(1).pdf
https://assets.publishing.service.gov.uk/media/5a7c343d40f0b67d0b11f8e5/geho0209bpit-e-e.pdf
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2 PERMITTED ACTIVITIES  

2.1.1 The facility will accept hazardous black mass waste, copper tailings and other metal 

rich wastes detailed in the proposed list of EWC codes (Table 2.2) for chemical 

treatment, with a capacity not exceeding 10 tonnes per day.  The activities therefore 

fall below the threshold set out in Section 5.3, Part A(1)(a)(ii) of Schedule 1 of the 

Environmental Permitting Regulations (England and Wales) 2016.  The treatment of 

these hazardous waste streams is therefore considered a waste activity.  

2.1.2 The site will accept no more than 4 tonnes of waste from various streams at any one 

time.  

2.1.3 The permitted activities will be limited to those specified in Table 2.1 below. 

Additionally, it is envisaged that there will be Directly Associated Activities (DAAs) 

which have potential to cause pollution if not appropriately managed and have a 

direct technical connection with the installation. These have also been included in the 

Table. 

 
Table 2.1: Permitted Activities and Directly Associated Activities 

Activity EPR 2016  Waste Framework Directive Annex I and II 

R&D codes  

Waste Activities  

Processing of black 

mass, copper tailings 

and other wastes 

detailed in Table 2.2 

Chemical treatment of 

hazardous waste below 

the capacity threshold 

set in Section 5.3 Part 

A(1)(a)(ii) 

R4 Recycling/reclamation of metals and metal 

compounds  

R5 Recycling/reclamation of other inorganic 

materials  

R13 Storage of waste pending any of the 

operations numbered R1 to R12 (excluding 

temporary storage, pending collection, on the 

site where the waste is produced) 

Directly Associated Activities 

Storage and handling of raw materials  

Control and abatement systems for point source emissions to air  

Waste storage and treatment  

 

2.1.4 The facility will accept waste black mass, copper tailings and other wastes containing 

metals as set out according to the appropriate EWC code, in Table 2.2 below. Further 

detail on the waste acceptance and handling procedures is provided in Sections 4 and 

5 of this report.  
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Table 2.2:: Waste to be Accepted for Processing and Treatment 

01 
WASTES RESULTING FROM EXPLORATION, MINING, QUARRYING, AND PHYSICAL AND CHEMICAL 
TREATMENT OF MINERALS 

01 01 Wastes from Mineral Extraction 

01 01 01 wastes from mineral metalliferous excavation 

01 03 Wastes from physical and chemical processing of metalliferous minerals 

01 03 04* acid-generating tailings from processing of sulphide ore 

01 03 05* other tailings containing hazardous substances 

01 03 06 tailings other than those mentioned in 01 03 04 and 01 03 05 

06 WASTES FROM INORGANIC CHEMICAL PROCESSES 

06 03 wastes from MFSU of salts and their solutions and metallic oxides 

06 03 13* solid salts and solutions containing heavy metals 

06 03 14 solid salts and solutions other than those mentioned in 06 03 11 and 06 03 13 

06 03 15* metallic oxides containing heavy metals 

06 03 16 metallic oxides other than those mentioned in 06 03 15 

06 04 metal containing wastes other than those mentioned in 06 03 

06 04 03* wastes containing arsenic 

06 04 05* wastes containing other heavy metals 

06 04 99 wastes not otherwise specified 

10 WASTES FROM THERMAL PROCESSES 

10 01 Wastes from power stations and other combustion plants 

10 01 02 Coal fly ash 

10 01 03 fly ash from peat and untreated wood 

10 01 13* fly ash from emulsified hydrocarbons used as fuel 

11 
WASTES FROM CHEMICAL SURFACE TREATMENT AND COATING OF METALS AND OTHER MATERIALS, NON-
FERROUS HYDROMETALLURGY 

11 02 Wastes from non-ferrous hydrometallurgy 

11 02 05* wastes from copper hydrometallurgical processes containing hazardous substances 

11 02 06 wastes from copper hydrometallurgical processes other than those mentioned in 11 02 05 

11 02 07* other wastes containing hazardous substances 

11 02 99 wastes not otherwise specified 

12 
WASTES FROM SHAPING AND PHYSICAL AND MECHANICAL SURFACE TREATMENT OF METALS AND 
PLASTICS  

12 01 wastes from shaping and physical and mechanical surface treatment of metals and plastics 

12 01 01 ferrous metal filings and turnings 

12 01 03 non-ferrous metal filings and turnings 

16 WASTES NOT OTHERWISE SPECIFIED IN THE LIST 

16 01 
end of life vehicles from different means of transport (including off-road machinery) and wastes from 
dismantling of end-of-life vehicles and vehicle maintenance (except 13, 14, 16 06 and 16 08) 

16 01 12 brake pads other than those mentioned in 16 01 11 

16 01 17 ferrous metal 

16 01 18 non-ferrous metal 

16 01 22 components not otherwise specified 

16 01 99 wastes not otherwise specified 

16 03 Off-Specification Batches and unused products 

16 03 03* inorganic wastes containing hazardous substances 

16 03 04 inorganic wastes other than those mentioned in 16 03 03 

16 06 Batteries and Accumulators 

16 06 02* Ni-Cd batteries 

16 06 04 Alkaline Batteries (except 16 06 03) 

16 06 05 other batteries and accumulators 

16 06 06* separately collected electrolyte from batteries and accumulators  
16 11 Waste linings and refractories 
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Table 2.2:: Waste to be Accepted for Processing and Treatment 

16 11 01 carbon-based linings and refractories from metallurgical processes containing hazardous substances 

16 11 02 carbon-based linings and refractories from metallurgical processes other than those mentioned in 16 11 01 

16 11 03 other linings and refractories from metallurgical processes containing hazardous substances 

16 11 04 other linings and refractories from metallurgical processes other than those mentioned in 16 11 03 

16 11 05 linings and refractories from non-metallurgical processing containing hazardous substances 

16 11 06 linings and refractories from non-metallurgical processing other than those mentioned in 16 11 05 

19 
WASTES FROM WASTE MANAGEMENT FACILITIES, OFF-SITE WASTEWATER TREATMENT PLANTS AND THE 
PREPARATION OF WATER INTENDED FOR HUMAN CONSUMPTION AND WATER FOR INDUSTRIAL USE 

19 01 Wastes from Incineration of pyrolysis of waste 

19 01 02 ferrous metals removed from bottom ash 

19 01 11* bottom ash and slag containing hazardous substances 

19 01 12 bottom ash and slag other than those mentioned in 19 01 11 

19 01 13 fly ash containing hazardous substances 

19 01 14 fly ash other than those mentioned in 19 01 14 

19 01 17* pyrolysis wastes containing hazardous substances 

19 01 18 pyrolysis wastes other than those mentioned in 19 01 17 

19 02 Wastes from Physio/chemical treatments of waste (including dechromation, decyanidation, neutralisation) 

19 02 03 pre-mixed wastes composed only of non-hazardous wastes 

19 02 04* pre-mixed wastes composed of at least one hazardous waste 

19 02 05* sludges from physio/chemical treatment containing hazardous substances 

19 02 06 sludges from physio/chemical treatment other than those mentioned in 19 02 05 

19 10 Wastes from shredding of metal-containing wastes 

19 10 02 non-ferrous waste 

19 10 03* fluff-light fraction and dust containing hazardous substances 

19 10 04 fluff-light fraction and dust other than those mentioned in 19 10 03 

19 10 05* other fractions containing hazardous substances 

19 10 06 other fractions other than those mentioned in 19 10 05 

19 12 
wastes from the mechanical treatment of waste (for example sorting, crushing, compacting, pelletising) not 
otherwise specified 

19 12 02 ferrous metals 

19 12 03 non-ferrous metals 

19 12 09 minerals (for example sand, stones) 

19 12 11* other wastes (including mixtures of materials) from mechanical treatment  
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3 PROPOSED ACTIVITIES  

3.1.1 The proposed activities fall within one permittable waste activity; hazardous waste 

treatment to recover constituent components. 

3.1.2 The hydrometallurgical extraction apparatus and processes devised by Altilium Metals 

Ltd is able to be applied to a number of different wastes containing metals.  

3.1.3 Working at full volumetric capacity, this means the system would accept up to 5kg of 

black mass or equivalent feedstock per reaction cycle. A maximum of one cycle can be 

completed per 24 hours, with five cycles per week meaning that 25kg can be 

processed weekly. This is approximately 1.3 tonnes of black mass or equivalent 

feedstock that can be processed annually. 
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4 WASTE ACCEPTANCE PROCEDURES  

4.1 Waste Acceptance  

4.1.1 The site will accept the EWC codes as detailed in Table 2.2,  all of these waste streams 

shall be accepted at the site in accordance with the below procedure. 

4.1.2 While "Black Mass” is a term of art, used in this case to describe the shredded, sorted 

output of end-of-life Li-ion battery processing, the waste activities at the site are 

sufficiently versatile to process a number of waste streams from failed manufacture 

of Li-ion batteries, termed “Gigafactory scrap”.  The facility will accept both material 

streams for treatment. 

4.1.3 Black mass will be delivered in a minimum containment specification of double-lined 

Flexible Intermediate Bulk Containers (FIBCs). These FIBCs will be transported and 

delivered to the site on pallets.  Smaller fractions may be delivered in UN certified and 

safety marked drums or barrels. 

4.1.4 Delivery and containment of copper tailings and other waste will follow the same 

acceptance procedures and only be accepted in suitable containers that are sealed 

and considered fit for purpose.  

4.1.5 The facility expects to receive up to 4 tonnes of waste as detailed in Table 2.2 per year 

for the purposes of treatment for the recovery of the constituent materials. No more 

than 1.5 tonnes of black mass, 1.5 tonnes of copper tailings and no more than 1 tonne 

of any other waste stream will be stored at the facility at any one time.  

4.2 Pre-Acceptance Procedures  

4.2.1 The waste pre-acceptance procedure enables the determination of the suitability of 

the waste for processing before arrangements are made to accept the waste.  

4.2.2 The following information will be obtained from the waste producer. 

• The necessary permitting information declaring their legitimacy in producing 

such wastes. 

• The nature of the process producing the waste, including variability of this 

process. 

• The composition of the waste (chemicals and/or battery types present and 

individual concentrations). 

• The relevant Materials Safety Data Sheet. 
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4.2.3 Representative sample of the waste will be taken and analysed.  Sampling practices 

are to be determined by Altilium. 

4.2.4 The Information will be recorded and referenced to the waste stream so that it is 

available at all times. Any updates to the information will be made where required to 

ensure that records accurately reflect the waste stream.  

4.2.5 The waste producer has obligations under the Duty of Care requirements to provide 

the following information about the waste: 

• composition of the waste; 

• handling requirements; 

• hazardous properties/Hazard Codes; 

• the EWC code.  

4.2.6 The following information will be obtained in writing. 

• The type of process producing the waste. 

• The specific process from which the waste derives. 

• The quantity of waste. 

• Chemical analysis of the waste (individual constituents and as a minimum their 

percentage compositions – analytical techniques may vary, however Altilium 

may use discretion to ensure that selected technique(s) are sufficiently 

sensitive to detect all necessary elements/chemicals and therefore hazards 

presented). 

• The state of the waste (e.g. solid, liquid or gas). 

• Hazards associated with the waste.  

• Sample storage and preservation techniques, as well as date of processing.  

4.2.7 All records relating to pre-acceptance should be maintained at the installation for 

cross-reference and verification at the waste acceptance stage. These records should 

be kept for a minimum of 3 years.  

4.3 Acceptance Procedure 

4.3.1 Waste acceptance procedures are in place to ensure that when the waste arrives to 

site, its characteristics are confirmed to be compliant.  
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4.3.2 Waste will be delivered to the site by a Registered Waste Carrier. Deliveries will be 

accompanied by a ‘Waste Transfer Note’ in accordance with the legal requirements of 

the Duty of Care for waste. A “Hazardous Waste Consignment Note” will also 

accompany the waste where it is hazardous waste.  

4.3.3 Where the waste is not non-compliant, the load will be rejected and will be returned 

to the producer where possible. Where this is not possible, the waste will remain in 

the storage area inside the packaging in which the waste was delivered. Arrangements 

will be made to remove the waste to a suitably permitted facility as soon as possible.  

4.3.4 Records will be kept for each load arriving on site including details of:  

• date of delivery; 

• waste producer details; 

• a unique reference number;  

• pre-acceptance and acceptance analysis results.  

• package type and size and the quantity of waste.  

4.3.5 All records relating to pre-acceptance should be maintained and kept available for 

cross-reference verification at the waste acceptance stage. Records should be held for 

a minimum of two years after the waste has been treated.  
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5 RESPONSIBLE PERSONS  

5.1.1 The site currently operates under the control of Benjamin Wickham (Chief Technical 

Officer) who is the responsible person for the processes undertaken at the site.  

Members of the SHEQ department will support Benjamin with the safe operation and 

management of the site.   

5.1.2 All other staff working at the site have been provided with training appropriate to their 

role and have a responsibility for their part in health and safety and environmental 

awareness and pollution control.  
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6 WASTE PROCESSESSING AND TREATMENT  

6.1 Storage of Waste  

6.1.1 The storage of black mass includes secondary containment to contain any spills that 

occur. FIBCs will be double-lined and palletised to minimise the risk of spillages.  

Smaller containers will be inspected on arrival for any damage and if compromised, 

the immediately transferred to a new container.  Disbursement from larger containers 

will be done manually with appropriate precautions taken, such as full-length PPE, 

dust masks, eye protection and chemical resistant gloves and footwear using 

appropriate tools.   

6.1.2 Disbursement between smaller containers will be done in the laboratory.  Hard shelled 

plastic containers will be utilised for this process and pre-assessed to be compatible 

with the feedstock materials in question.  Polypropylene and polyethylene containers 

are broadly inert and will typically be utilised in this process unless the Safety Data 

Sheets and COSHH assessment of the material to be moved stipulates otherwise. 

6.1.3 Nickel, Manganese Cobalt precipitates will be stored in sealed HDPE containers, with 

a maximum of 10kg per container. Any secondary offtakes, such as graphite or gypsum 

filter cake will be stored similarly until an appropriate collection service can be 

arranged. Any liquid process streams (work in progress) will be stored in 5 or 10 litre 

vented HDPE jerry cans depending on requirements. 

6.1.4 Tailings from the mining of copper are classified as a hazardous waste with European 

Waste Catalogue. This waste stream will be received at site as a dry, granular powder 

in sealed bags (FIBCs) with a capacity of 1 tonne each, or smaller sealed contained with 

a capacity of up to 20L.   

6.1.5 A maximum of 1.5 tonnes of Copper Tailings will be stored on-site at any one time, 

although this may be distributed between a number of batches of differing origins. 

The storage of copper tailings will include secondary containment to contain any spills 

that occur.  

6.1.6 FIBCs will be double-lined to minimise the risk of spillages.  Smaller containers will be 

inspected on arrival for any damage and if compromised, the immediately transferred 

to a new container.  Disbursement from larger containers will be done manually with 

appropriate precautions taken, such as full-length PPE, dust masks, eye protection and 

chemical resistant gloves and footwear, using appropriate tools.  Disbursement 

between smaller containers will be done in the laboratory. 
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6.1.7 All powders are handled within a recirculating powder management hood the 

specification is: 

Purair®RX Ductless Fume Hood, 48" / 1200mm Nominal Width, Comprising of a P5-

48-HEAD-A and a P5-48-XT(RX)-ENCL, EXCOLLAR-P5-24 Exhaust Collar 6" OD, 115V 

60Hz, North American Cord set (unless specified). Includes Qty Two ASTS-030 HEPA 

Main Filters. 

6.1.8 This recirculating/ductless fume hood uses air flow and filtration to contain 

aerosolised powders, so operators are protected and there is no environmental 

release.  Filters are replaced and disposed of within scheduled maintenance as set out 

within the manufacturer’s guidance for consumers.  

6.2 General  

6.2.1 The process steps are carried out in a sequential order and can be divided into three 

distinct phases: 

• Hydrometallurgy; 

• Solvent Extraction; 

• Analysis. 

6.2.2 The three processes are predominantly a linear flow of hydrometallurgical and 

thermal stages, with a liquid volume cap of 50 litres per batch.  

6.2.3 The reagents are value adding consumable chemicals which act to convert or refine 

the various waste streams and/or the constituent chemicals.   

6.2.4 There are three laboratories in which segregated chemical reactions can be performed 

for the purposes of conversion or refinement of waste and/or the constituent 

chemicals (including wet chemical processing and furnaces).  

6.2.5 Intermediate process streams are stored in jerry cans in appropriate locations and 

bund according to their COSHH requirements.  

6.2.6 Driers or evaporators comprise static locations in which either filter cakes are actively 

dried, removing volatile process fluids (water) and yielding solid powders, or high-

volume process streams are concentrated, removing water to drive further 

refinement of process streams or volume reduction of aqueous waste streams.  

6.2.7 Separate extractors and scrubbers, providing integrated ventilation, typically shared 

between laboratories of common risk profile, which remove and make safe gaseous 
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process products and vapours, either through chemical scrubbing (e.g. acid vapour) or 

dilution (e.g. hydrogen).  

Figure 1 – Example Process Flow for Li-Battery Waste Treatment  

REDACTED 

 

6.2.8 It is noted that the general processes and waste treatment will remain the same as 

previously regulated under regulatory Position Statement (RPS)182 and the Local 

Enforcement Position. Therefore, there is no additional risk posed by the site for this 

Permit Application, only small volume of waste will be processed using the above 

methodology for research purposes.  

6.2.9 However, as the site is a research and development facility there will be slight tweaks 

and changes to the process over time to ensure the most efficient metal extraction is 

obtained.  

6.2.10 Different waste streams may require different processing methodologies. Materials 

brought into the research facility will be subject to pre-arranged trials. For each trial a 

written procedure will be prepared setting out the waste to be treated, the treatment 

process, any environmental considerations and the expected outputs. The operating 

techniques will be updated if a significant change to the process is required to 

facilitate the research.  

 

7 STORAGE OF CHEMICALS  

7.1.1 There are a range of reagents used in the treatment process. These will be stored in 

appropriate containment along with a record of the major hazard class and projected 

storage capacity for each item.  

7.1.2 Only reasonable quantities of each chemical required for the extraction processes will 

be stored on site at any one time in accordance with the relevant Material Safety Data 

Sheets (MSDS), risk profile and shelf life will contribute to these quantities.   Storage 

locations of incompatible materials will be maximally distant within the confines of 

the unit and adhere to COSHH regulations.  All opened containers of chemicals will be 

marked with opening dates and used as a priority.  The following chemicals will be 

stored on site. 

• Sulphuric acid (96%) will be kept in the original packaging, which is tightly 
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sealed. No more than 100 litres will be stored at any one time. 

• Hydrogen Peroxide (30%) will be kept in tightly closed non-metal containers in 

a dry and well-ventilated space. It will be kept cool and out of sunlight, and 

away from other combustible materials. Ambient conditions will be 

maintained below 30oC to avoid degradation of the chemical. No more than 

100 litres will be stored at any one time.  

• Sodium Hydroxide, Calcium Hydroxide, Sodium Carbonate, Ammonium 

Carbonate and Lithium Hydroxide will be individually stored in secure, sealed, 

non-metal containers. Strong alkalis will be stored separately from 

incompatible materials. No more than 100kg of each will be stored on site at 

any one time. 

• Ammonia (25%) will be stored under refrigeration. A maximum of 25 litres will 

be stored on site at any one time.  

• Escaid 110 (ultra-low aromaticity / low volatility kerosene) will be kept in 

original packaging and stored in bunded locations until blended for use. A 

maximum of 100 litres will be stored on site at any one time.  

• DEHPA (Bis(2-ethylhexyl) phosphate) will be kept in original packaging and 

stored in bunded locations until blended for use. A maximum of 100 litres will 

be stored on site at any one time.  

• Cyanex 272 ((2,4,4-trimethylpentyl) phosphonic acid) will be kept in original 

packaging and stored in bunded locations until blended for use. A maximum of 

100 litres will be stored on site at any one time.  

• Other chemicals will be used and stored on site in varying smaller quantities 

(up to 5kg / litres) to service R&D and analytical requirements. All such 

chemicals will be stored in appropriate locations according to their COSHH 

requirements.  

7.1.3 All large chemical storage locations are fitted with polyethylene spill-trays to provide 

secondary containment/bunding. All chemicals to be used in the process are well 

understood by Altilium, and only specific volumes and chemicals are to be used in the 

processes as designed. COSHH cabinets are used to store smaller quantities of 

chemicals. 
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7.1.4 All chemicals will be stored in sealed containers appropriate for transport, such as 

polyethylene drums and/or sacks. Chemicals will be stored separately within these 

containers according to their properties and mutual compatibilities. Chemicals will be 

stored and handled in accordance with the appropriate Chemical Safety Data Sheet 

which will detail the physical and chemical properties, physical and health hazards, 

routes of exposure, precautions for safe handling and use, emergency and first aid 

procedures and control measures.  

7.1.5 Bunding will be necessary for all hazardous chemicals, but principally for liquids.  

Bunding may take the form of local construction or tooling within the facility, or a 

facility built into the storage medium, such as a double-skinned IBC.  Solid chemicals 

will be stored above ground level (palletised) to maintain safe distance from the floor 

in the event of a nearby leak.  Further, the entire operations floor will be treated with 

a chemical-resistant (including concentrated acid) paint/resin to minimise the risk of 

damage to the impermeable surface as a result of leaks. 

7.1.6 Hydrogen Peroxide has a limited shelf life for up to 1 year, due to the slow but steady 

spontaneous decomposition to oxygen and air. Inappropriate storage protocols may 

lead to catalytic decomposition causing damage to containers and risk of release. Any 

newly opened containers will be assayed prior to use. 

7.1.7 Additionally, if exposed to air, sodium hydroxide may degrade to a sodium 

bicarbonate by absorbing environmental carbon dioxide, however this is a slower 

process and less impactful change.  

7.1.8 A strict inventory system of all materials on site will be kept, comprising dates 

substances received along with their shelf life/expiration dates, to ensure that stocks 

are appropriately managed.  
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8 PROCESS OUTPUT  

8.1.1 The raw materials generated will be the required specification and quality that would 

be suitable for release to the open market. The materials will be quality controlled 

internally, however it expected that these will be of sufficient quality to be of external 

commercial interest in their output states. 
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9 ENVIRONMENTAL PROTECTION MEASURES  

9.1 General  

9.1.1 The purpose of the permit application is to allow Altilium Metals Ltd to carry out 

activities which will enable the processing of black mass, copper tailings and other 

metal rich wastes and the production of a material which can be recirculated back into 

the automotive sector, feeding into a circular economy. There will be an overall 

environmental benefit in reduced use of raw materials, some of which have been 

assigned a critical status by the UK Government, and reduced carbon emissions (by 

recycling and processing waste black mass).   

9.1.2 Nevertheless, it is important that the activities are carried out without harm to the 

local environment. In order to minimise emissions, the activities will be carried out 

inside a fully enclosed building, and strict control measures have been put into place.  

9.1.3 The site will operate in laboratory-like conditions meaning it is essential that the site 

be kept clean, uncontaminated and safe.  

9.1.4 All equipment will be properly maintained so that it is fit for purpose and operates at 

noise levels consistent within the context of the location of ACT1 (industrial estate).  

9.1.5 The site will be managed by a Technically Competent Manager who will hold the 

relevant certification and attend site at a minimum frequency and duration as 

specified in the Environment Agency’s guidance on TCM attendance.  As Technical 

Competence is critical to the administration of the permitted site and activities, more 

than one Altilium employee will be qualified and provide supervision as required. 
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10 POINT SOURCE EMISSIONS TO AIR  

10.1 General  

10.1.1 All waste treatment at elevated temperatures is undertaken within fume cupboards, 

which each connect to a point source emission to air. The hydrometallurgy fume 

cupboard extracts into ducting which feeds directly into a chemical scrubber for 

removing chemical traces (acid vapour etc) before being emitted through a flue at 2m 

above roof height. 

10.1.2 The chemical scrubber comprises diluted sodium hydroxide solution in a washdown 

format that rains down on the acid vapour within a fume cupboard. This sodium 

hydroxide can be reused for the scrubbing process. Manufacturers specify a minimum 

efficiency of 95% for removing acid vapour from extracted emissions, see Appendix 1.   

10.1.3 The following section sets out the emissions to air with regard to gasses generated 

from the process.  

10.2 Hydrometallurgy Laboratory  

10.2.1 The acid leaching stage (Hydrometallurgy Laboratory) is the most broadly hazardous 

process with regard to emissions. The leach itself is an ambient pressure, heated acid, 

batch dissolution process, enhanced with the addition of hydrogen peroxide to give 

more than 99% extraction efficiency of each individual cathode metal from the waste 

into the solution.  

10.2.2 Gaseous emissions (acid vapour, water vapour, hydrogen and oxygen) from the 

process may differ according to progress through the batch. This stage comprises a 

series of reactions and filtrations. The core Pregnant Leachate Solution (PLS) common 

across all stages comprises diluted sulphuric acid, with a variety of dissolved metal 

sulphate constituents.  

10.3 Solvent Extraction Laboratory 

10.3.1 Multi-stage solvent extraction laboratory for transferring a substance (dissolved ions) 

from one solvent to another between two immiscible solvents. 

10.3.2 This process comprises successive mixing and separation of partially purified PLS 

streams with low volatility organic solvents loaded with specific extractant chemicals. 

This process is not proposed to be heated beyond typical ambient temperatures (25-

30˚C) and the organic streams are expected to be recyclable for many repeated cycles 
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in their entirety, with losses either due to irrecoverable process error or evaporated 

losses to emission.  

10.3.3 Gaseous emissions vary locally across this phase, largely due to the sulphuric acid 

concentration in different stages. The organic solvent selected is EscaidTM 1105 (a 

hydrocarbon fluid) due to its low aromatic content, low volatility and high flash point, 

such that ATEX zonal regulation is not necessary for equipment and supporting 

services. It is classified as combustible but not flammable.  The low volatility means 

that emissions due to evaporation are minimal. 

10.4 Analytical Laboratory 

10.4.1 Sample Analysis takes place in this laboratory using:  

• Inductively Coupled Plasma-optical Emission Spectroscopy (ICP-OES); 

• X-Ray diffraction (XRD);  

• XRD X-ray Fluorescence (XRF). 

10.4.2 The emissions from this laboratory are derived from the ICP-OES system.  The system 

comprises a high power Radio Frequency generator, establishing a robust Argon 

plasma, into which very small concentrations of hydrometallurgical process samples 

are injected, dispersed through a nebuliser into a fine aerosol and ionised. 

10.4.3  A spectrophotometer then analyses the plasma emission spectrum and individual 

elemental concentrations can be determined. 95% of the sample is not emitted to air 

but will drop out and becomes an aqueous waste.  

10.4.4 Argon is a non-toxic asphyxiant gas, the exhaust is contained and extracted to 

atmosphere.  Under typical operations, argon flows at ~20l/min (input and exhaust) 

approximate heavy metal concentrations in the emission point are detailed in the 

Table 11.5. 

10.4.5  Electricity is used to excite the plasma and therefore no combustion products are 

present in the exhaust. The maximum expected emitting operation time will be 

approximately 7-10 hours per week, during permitted working hours only.  Air speed 

monitoring has been installed in the extract ducting to assess extraction capability. 

10.4.6 Table 11.5 below provides the associated emissions from the Laboratory as a whole 

and the relevant emission limit values.  

 
5 https://www.exxonmobilchemical.com/en/chemicals/webapi/dps/v1/datasheets/130000000209/1/en  

https://www.exxonmobilchemical.com/en/chemicals/webapi/dps/v1/datasheets/130000000209/1/en
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Table 11.5: Emission Identity and Emission Control Limits 

Emission Maximum Emission / 
Emission Limit Value 

Regulation Abatement Method Maximum 
Expected 
Emission 

H₂SO₄  
(Sulphuric Acid)  

10 ppb (v/v) annual  
300ppb (v/v) hourly  

HSE: EH40/2005 
Workplace 

Occupational Exposure 
Limits 

Capped vessels, low 
temperatures and a 

defined room 
replacement rate 

through LEV.  
 

Chemical Scrubber in 
the Hydro lab  

0.03mg/m3 

NH₃ (Ammonia)  180 ppb (v/v) annual  

2,500 ppb (v/v) hourly 

HSE: EH40/2005 
Workplace 

Occupational Exposure 
Limits 

BREF: Waste Gas 
Management and 

Treatment Systems in 
the Chemical Sector 

BAT-associated 
emission levels (BAT 
AELs for channelled 
emissions to air of 

inorganic compounds: 

BAT AEL 1-10 (mg/Nm³) 

Capped vessels, low 
temperatures and a 

defined room 
replacement rate 

through LEV. 
 

 Chemical Scrubber in 
the Hydro lab 

7.18mg/m3 

VOCs 
(Escaid 110) (Worst 
Case Benzene used in 
H1) 

165ppm  - Emissions expected 
to be minimal* 

Capped vessels, low 
temperatures and a 

defined room 
replacement rate 

through LEV. 

0.033mg/m3 

Metals: 

Nickel 

Manganese 

Copper 

Lead 

Chromium 

Arsenic 

Zinc Oxide 

Cadmium 

Nickel 0.02ppb (w/w) 
15 min mean 

Air Q-S Regulations 
2010 

Nebuliser in Analytical 
Lab means that 95% of 

the particles are 
damped down and 
enter an aqueous 
solution. Only 5% 
emissions to air 

 

0.0031 mg/m3 

0.0029 mg/m3 

0.0034 mg/m3 

0.0109 mg/m3 

0.0028 mg/m3 

0.0039 mg/m3 

0.0035 mg/m3 

0.0059 mg/m3 

Particulates (PM2.5 
& PM10) 

<5 mg/Nm³ BAT AEL 5 mg/Nm³ 5mg/m3 

Escaid 110 has been chosen because it is de-aromatised and known to contain <0.1% aromatic contents. It has low 
volatility so that losses via evaporation should be minimal. This part of the process also takes place at near ambient 
temperatures, reducing the risk of solvent evaporating. 
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10.5 Safety Factors 

10.5.1 Safety factors have already been built into the annual average versus 1 hour event in 

EH40/2001 Occupational Exposure Limits6. However, in addition to these limits, 

Altilium have specified bespoke safety factors to allow for comfortable margins of 

compliance.  

10.6 Emissions to Water 

10.6.1 There are no point source emissions to water. No waste liquids will be tipped down 

any drains.  

10.6.2 Liquids generated from the chemical processing which are not recirculated back into 

the system are collected and stored in the combined aqueous waste overflow. 

Wastewater will be held in a bunded tank pending removal to a permitted treatment 

site. 

10.7 Litter 

10.7.1 The site will only be permitted to accept metal containing waste, which will arrive in 

suitable containment. Due to the very specific nature of the facility, there will be little 

to no risk of litter generation from incoming waste.  

10.7.2 Any used containers, cardboard, paper and plastic packaging for which feedstock and 

reagent materials arrive to the site in will be stored securely in a manner which will 

not present a risk to wastes becoming swept beyond the boundary of the site.  

10.7.3 Any waste generated by Altilium staff will be placed in an appropriate receptacle, 

awaiting suitable disposal, and the site will be kept clean and tidy at all times. 

10.8 Odour 

10.8.1 Incoming wastes such as black mass, gigafactory waste and copper tailings will arrive 

in secure bags/containers. Due to the specific nature of the operations and the highly 

selective waste being bought to site, the risk of malodourous wastes is negligible.  

10.8.2 Some chemicals and gases may have odours, however these will be fully contained 

within the various reaction vessels and extraction / scrubbing services. Extractors and 

scrubbers are fitted to the equipment, which will provide integrated ventilation.  

  

 
6 EH40/2005 Workplace exposure limits Containing the list of workplace exposure limits for use with the Control 
of Substances Hazardous to Health Regulations 2002 (as amended) 
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10.9 Noise 

10.9.1 All operations are carried out inside an enclosed building, which will provide a degree 

of attenuation.  

10.9.2 ACT 1 will operate within the bounds set under planning permission 0155/21/FUL.  

10.10 Pests and Vermin  

10.10.1 Due to the strict waste acceptance procedures, no putrescible wastes will be 

accepted onto site which may attract pests or vermin. Nor is it likely that the process 

feedstocks, such as chemicals, would attract pests or vermin due to their nature.  

10.10.2 Any waste generated by Altilium staff will be placed in an appropriate receptacle, 

awaiting suitable disposal, and the site will be kept clean and tidy at all times. 

10.10.3 Should there be an indication of pests or vermin present at the site, a pest controller 

will be contacted as soon as possible to investigate, and where required, remedy the 

issue. 
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11 ENVIRONMENTAL MONITORING  

11.1.1 Visual/olfactory assessments will be made around the site at least once a day to 

ensure that there are no unusual emissions, such as noticeable odour or visible dust. 

11.1.2 Emissions from all stacks will be sampled and tested once a year to ensure compliance 

with the permit conditions, that is emissions are below the BAT AELs as set out below. 

Table 12.1: Monitoring of Emissions to Air 

Process Phase Substance BAT AEL 

Hydro Lab Sulphuric acid 10 – 35 mg/Nm³ 

Ammonia 2-10 mg/Nm³ 

SX Lab Sulphuric acid 10 – 35 mg/Nm³ 

Benzene <0.5-1 mg/Nm³ 

Total VOCs 0.2-4.2 mg/Nm³ 
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12 RECORD KEEPING AND COMPLAINTS PROCEDURE  

12.1.1 The records described below will be maintained at the site office and will be made 

available to warranted officers of the Environment Agency upon request.  

• The pre-acceptance record for each waste stream and copies of related 

transfer notes.  

• Details of all waste taken off site, where applicable, with a copy of the 

appropriate transfer note.  

• Records that the end product specification has been met.  

• Records of all by-products sent off site for use by third parties. 

12.1.2 A copy of the preventative maintenance programme will be kept on site, showing 

plant has been properly inspected and maintained and when this was carried out.  

12.1.3 A log will be maintained detailing any complaints received and the actions taken to 

resolve them.  

12.1.4 A log will be maintained detailing any complaints received and the actions taken to 

resolve them.  

12.1.5 Records will be kept regarding staff training, including any refresher training or 

toolbox talks delivered. 

12.1.6 Records will be kept for a minimum of two years and in line with any statutory 

requirements. Records of any pollution incidents should one occur will be maintained 

indefinitely in order to inform any eventual permit surrender application.  
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APPENDIX 1  

 

Hydromet Laboratory Calculations for Sodium Hydroxide Scrubber 
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APPENDIX 2 

 

Stack Emission Layout and Design 
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Section 9 Schematic 
Line schematic/Drawing to show key components of the system: 
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Line schematic/Drawing to show key components of the system: 
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