
 

“Turning waste into a 

resource through 

innovative technologies, 

processes and services” 

(7th Framework 

Programme) 

 

I S S U E  

03 
March  

2015  

this issue 

P.1 Project Update 

P.2 Raw Materials Initiative 

P.3 Dissemination Events 

P.4 Consortium Focus 

P.6 Useful Information 

  

Project Update: 

The CoLaBATS chemical design was completed in December 2014, with the 11 stage 

process comprising of both Deep Eutectic Solvents (DES) and Ionic Liquids (ILs).  

Optimisation will continue, but the principle components are in place, allowing scale-up 

of the design process.  

Plant design and development is the critical aspect of the coming quarters, with work 

package 4 being driven by design and construction, including processes for treatment of 

both NiMH and Li-Ion batteries within two pilot plants built at Tecnalia and CTech.  

WP 4 will be lead by CEDRAT with the assistance and considerable contributions from  

Tecnalia, CTech, Solvionic, Leicester, A3 and others, who will be working together on 

designs and technicalities for the two pilot plants in UK and Spain. 

CoLaBATS Consortium Members  

Editorial: 

As the CoLaBATS project 

progresses to the second 

stage (plant design) the 

project is well suited to the 

current market climate and 

should enter the EU market 

at a critical point.   

The batteries market sees 

continuing growth driven 

primarily by the green 

technology market.  Larger 

batteries and capacitors are 

required for harvesting and 

storing energy from green 

supplies (wind farms, solar 

etc) for energy which is 

currently going to waste 

when the infrastructure 

becomes saturated, and 

from the market growth of 

green - hybrid vehicles.   

Battery design continues to 

flourish, driven by the need 

for improved properties 

(weight, capacity, power, 

longevity, material 

consumption, environmental 

impacts etc).  

With secondary battery 

demand foreseen to rise by 

almost 10% in the next 

couple of years, CoLaBATS 

will be well placed to offer a 

greener battery recycling 

option for high quality 

material recovery. 
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List of RMI Materials 

1. Rare Earths * 

2. Platinum group metals * 

3. Germanium * 

4. Niobium * 

5. Magnesium * 

6. Antimony * 

7. Gallium * 

8. Indium * 

9. Tungsten * 

10. Fluorspar * 

11. Beryllium * 

12. Graphite * 

13. Cobalt * 

14. Tantalum * 

15. Barytes 

16. Lithium 

17. Magnesite 

18. Chromium 

19. Rhenium 

20. Vanadium 

21. Borate 

22. Limestone 

23. Tellurium 

24. Molybdenum 

25. Manganese 

26. Gypsum 

27. Bentonite 

28. Iron ore 

29. Sillica 

30. Zinc 

31. Nickel 

32. Diatomite 

33. Perlite 

34. Silver 

35. Copper 

36. Aluminium 

37. Bauxite 

38. Feldspar 

39. Titanium 

40. Talc 

41. Clays 

* = critical materials 

EU Raw Materials Initiative 

The Raw Materials Initiative (RMI) was developed to provide fair access to 

resources around the globe, encourage sustainable EU supplies, and to improve 

resource efficiency and recycling sources.  The RMI includes both primary and 

secondary raw materials, from non-energy and non-agricultural sources.  The 

policy can be used as a tool to monitor uses and arising issues, to allow better 

management and to act upon future concerns and requirements. 

RMI was adopted in 2008, and represents 41 metals and minerals considered to 

be of importance to future markets, and of limited supply.  The materials 

significance is ranked by both economic importance and supply risk. 

Within the 41 raw materials selected for the RMI, 14 materials are considered to 

be ‘critical’ (Table 1).  These materials have both high economic importance and 

are shadowed by a considerable supply risk (either conflict, production 

difficulties, dependence of EU or political issues).  Of these critical materials four 

are readily available for recycling from batteries (highlighted materials in Table). 

The CoLaBATS project aims at recovering lanthanides (‘critical’ rare earths), 

cobalt (‘critical’), lithium, and nickel.  However, secondary batteries are known to 

also contain magnesium (‘critical’), graphite (‘critical’), aluminium, zinc, iron, and 

copper, which are all included in the RMI. 

Table 1 List of critical raw materials, with 
those present and viable for retrieval in 
batteries, highlighted. 

List of critical raw materials 

Antimony Indium 

Beryllium Magnesium 

Cobalt Niobium 

Fluorspar 
Platinum group 

metals 

Gallium Rare Earths 

Germanium Tantalum 

Graphite Tungsten 

 

 

Currently, to source these materials the European region must rely upon 

supplies from distant regions, unstable regions, and from unethical operations 

(e.g. no human-rights, no minimum wage, militias, conflict minerals).  In order for 

the European economy to remain stable and grow, the resources we have can 

no longer be wasted. 

The EUs desire to meet a circular economy is inspired by both the 

environmental and economic attributes of the concept.  End-of-life value 

recovery means that products are sent for repurposing, remanufacturing, repair, 

and recycling.  Thus little waste should be generated and materials constantly 

exploited for their properties.  The circular economy concept prevents the 

disposal of materials that the region currently needs.  These materials are 

included in electronics, batteries, vehicles and many other products. 
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Yet the disposal mechanisms for many of these products, is either through 

complete destruction and subsequent energy recovery, or through offshore sales.  

These current mechanisms do not value the materials to their true potential and 

see many material reserves destroyed. 

Batteries are a key component in the circular economy.  They represent both the 

economical and environmental requirements of a circular economy.  The large 

metal content of the battery causes negative environmental impacts when 

disposed of to landfill or incineration, at which point the metal value is also lost.  

To reach a circular economy, batteries should be recycled with focus on 

recovering their valuable contents, for reuse. 

Batteries can be considered a major reserve of many important materials and 

they contain materials that have high environmental impact risks.  These risks can 

arise from the mining conditions and production of low quality material (low 

mineral content) requiring vast refining processes.  Batteries contain some of 

these raw materials that have high environmental risks; rare earth elements 

(REEs), magnesium, graphite, lithium, and cobalt. 

 

 

Recycling of batteries is thus paramount to achieving a circular economy and 

maintaining supplementary material supply routes within the EU.  In light of green 

vehicle developments and market growth, the battery market is anticipated to 

expand quickly within the coming years.  Approximately 50% of the worlds lithium 

consumption will be needed for transportation batteries by 2017 (Roskill, Lithium: 

market outlook to 2017, 12th Edition). 

Whilst battery design developments are expected, i.e. lower critical material 

content, longevity, capacity increase, weight reduction and thus less material to 

recover from individual batteries, the huge anticipated growth in secondary 

batteries will see larger volumes of batteries reaching end-of-life, and potentially 

more batteries to impact upon the environment if they are not recycled. 

Ideally with the growth of secondary battery consumption the recycling of critical 

materials within the batteries could be fed straight back into the battery 

manufacturing market.  With EU manufacturing of batteries expected to also rise 

within the coming decade, it would be ideal for these manufacturers to be fed raw 

material supplies obtained from the recycling of batteries within the EU. 

 

 

Battery 
Production 

Use 

Recycling 

Raw 
Material 

Dissemination 

Activities 
An invitation only poster 

presentation at the Lazio 

Representation, Brussels.  

The one-day conference 

was organised by the 

European Commission 

for ‘Research & Innova-

tion for a Circular 

Economy in European 

Regions’.  The audience 

was approximately 100 

people from the EU. 

 

 

 

 

 

 

 

 

 

 

The CoLaBATS project 

was also presented at a 

seminar day held in the 

UK by the Surface 

Engineering Association.  

A 30 min presentation 

was given by CTech 

about the project. The 

audience was composed 

of approximately 30-40 

industry and academic 

experts from the UK. 
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C-Tech Innovation has 

two roles in project 

Colabats.  One is as 

Project Coordinator, 

looking after the 

administration and project 

management.  The other 

is taking a lead on 

integrating the results into 

a process demonstration 

at laboratory scale and 

then jointly with other 

partners a pilot 

demonstration scale.  We 

have previous 

involvement and 

experience in metal 

recovery from waste 

streams including projects 

on rare earth recovery 

from magnets, nickel 

recovery from metal 

industry waste and also 

the use of ionic liquids in 

metal and plastic recycling 

processes.  Project 

CoLaBATS fits in well with 

our specialism in 

designing building and 

evaluating novel process 

and equipment for 

materials processing. 

 

 

 

 

 

About C-Tech 

C-Tech Innovation is one of the UK’s most successful research, technology and 

innovation organisations. With clients across the globe in multiple sectors, we 

are focused on delivering outstanding solutions helping them to maximise their 

potential for success. We deliver government funded collaborative R&D (EU, 

Innovate UK), one-to-one bespoke research and have a successful track record 

in Innovation Voucher delivery.  

Based just outside Chester in the northwest of England, C-Tech is an integral 

part of the Cheshire Energy Hub and the Cheshire and Warrington Enterprise 

Partnership, and is deeply embedded in the thriving research and development 

environment in the region, one of the most dynamic in the UK. C-Tech started 

life as the Electricity Council Research Centre (ECRC) in 1966, a publicly-

funded body responsible for innovations like the induction hob and the domestic 

night storage heater. In 1990 the ECRC was privatised, becoming EA 

Technology, before a management buyout in 2001 resulted in the creation of C-

Tech Innovation Limited. 

Our Services 

Turning basic research into commercial success, we design, build and supply a 

range of products and technologies. Our core areas of expertise include Energy, 

Water & Waste, Built Environment, Agrifood, Heat Processing and 

Electrochemistry. Our research group develops new products and technologies 

privately and in collaboration with external partners from academia and industry. 

Our activities are many and wide ranging. We have acquired great experience 

and have collaborated with hundreds of researchers around the world. 

Our design engineers have a working knowledge of many different industries 

and technologies. They are adept at designing both single components and 

complicated assemblies, often using the latest manufacturing techniques 

available. We have a broad knowledge of material selection and process 

optimisation. We work with your team to address specific needs or as your 

‘virtual’ design office. Facilities include CAD, 3D CAD, CFD modelling, Eco-

design and LCA.  

Our consultants have a diverse range of skills, which include new product 

development, business case development, stage and gate processes, project 

and programme management, enabling ideas to be designed moulded and 

scoped. We equip managers with skills necessary to lead, inspire, ensure long 

term success and develop a clear competitive advantage. We work with SMEs, 

Blue Chip, Central, Regional and Local Government and provide a wide range of 

innovation support services, assisting our clients at every step of the innovation 

journey, from initial idea creation and opportunity spotting right through to 

commercialisation. 
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Functionalized ionic liquids 

for targeted applications 

Vienna University of Technology is Austria’s largest scientific-technical research 

and educational institution and covers the classic engineering disciplines. In 

addition to basic research for the development of new methods and strategies of 

synthesis, the focus of the Institute of Applied Synthetic Chemistry is on practice-

oriented synthetic chemistry. The cornerstones of its activities are the synthesis 

and characterization of products that are industrially and technologically 

exploitable and marketable as well as the development of technical manufacturing 

processes.  

The team of Dr. Katharina Bica at the Institute of Applied Synthetic Chemistry has 

more than 10 years of experience in design, synthesis and application of 

functionalized ionic liquids for multiple applications. Her current research focuses 

on sustainable chemistry, particularly on advanced synthesis in and of ionic 

liquids. At the moment, Dr. Katharina is leading several ionic liquid related 

projects focusing on clean synthesis, catalysis and separations with advanced 

fluids. Vienna University of Technology’s role in COLABATS deals with the design 

and synthesis of tailor-made ionic liquids for selective metal separations. The 

structural variability inherent in ionic liquids allows to introduce diverse 

functionalities covalently bound to cation, anion or both - a concept that is 

sometimes found under the term “task-specific ionic liquids”. Considerable effort 

has been spent on multi-functionalised ionic liquids that may provide an 

environmentally sustainable alternative for areas such as catalysis, extractions or 

material technologies. 

The ever-growing list of applications and the increasing demand for targeted ionic 

liquids on large scale calls for an increased emphasis on the purity control of ionic 

liquids. Recent trends focus on the halide-free preparation of these ionic liquids 

with microfluidic devices, combining the advantages of efficient temperature 

control in microstructured reactors with the throughput capacity of continuous-flow 

processes. As the Institute of Applied Synthetic Chemistry is excellent equipped 

for modern chemistry with state-of-the-art facilities for sustainable synthesis, the 

team of Dr. Katharina Bica recently developed novel microreactor strategies for 

the continuous synthesis of targeted ionic liquids for COLABATS. 

Microreactor set-up at the Institute of Applied Synthetic Chemistry/Technical University 

of Vienna used for the clean continuous-flow production of ionic liquids within COLABATS. 
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Other UK & EU Funded 

Battery Projects: 

 

ELIBAMA 
 
https://elibama.wordpress.co
m/ 

A project to promote and 

generate a strong EU 

based automotive 

battery industry, for the 

mass production of Li-ion 

cells and batteries for 

electric vehicles. With an 

emphasis on eco-design 

and god environmental 

profile. 

 

EUROLIION 

www.euroliion.eu 

An EU project for the 

development of higher 

capacity silicon based 

anodes (rather than 

carbon) and move away 

from cobalt based 

cathodes towards, 
iron/manganese/nickel. 

CoLaBATS 
Milestone 3     Month 24 (September 2015) 

 Integration of unit operations (whole processes validated with >95% 

yield recovery) 

Interim Meeting    Month 24 (September 2015) 

 CTech Innovation, Chester, UK, to host next review meeting 

 

 

Conferences 
 Int. Electronics Recycling Congress   Jan 2016 Austria 

o http://www.icm.ch/ierc-2016 

 Int. Congress for Battery Recycling  Sept 2015 Switzerland 

o http://www.icm.ch/icbr-2015 

 Next Generation Batteries   April 2015 USA 

o http://www.knowledgefoundation.com/next-generation-batteries/  

 Aachen       April 2015 Germany 

o http://www.battery-power.eu/  

 Int. Conference on Li-Ion Batteries  Mar 2015 USA 

o https://www.waset.org/conference/2015/03/miami/ICLB 

 

 CoLaBATS –  Access to project details and reports    www.colabats.eu 

 EUCOBAT –European association of national collection schemes for batteries www.eucobat.eu 

 EUROLIS – development of sustainable Li-S batteries for automotives www.eurolis.eu 

 SOMABAT – better performing Li batteries with improved recyclability  www.somabat.eu 

 GREENLION – greener and cheaper Li –ion battery production               www.greenlion.eu  

Useful Links:  

Upcoming Milestones & 
Events: 

This project has received funding from the European 

Union’s Seventh Programme for research, 

technological development and demonstration under 

grant agreement No 603482. 

6 

https://elibama.wordpress.com/
https://elibama.wordpress.com/
http://www.icm.ch/ierc-2016
http://www.icm.ch/icbr-2015
http://www.knowledgefoundation.com/next-generation-batteries/
http://www.battery-power.eu/
https://www.waset.org/conference/2015/03/miami/ICLB
http://www.colabats.eu/
http://www.eucobat.eu/
http://www.eurolis.eu/
http://www.somabat.eu/
http://www.greenlion.eu/

