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1. INTRODUCTION

Knowledge management (KM) is the process of creating, sharing, using and managing knowledge and

information. It refers to a multidisciplinary approach to achieve organisational objectives by making the best

use of knowledge [1]. The primary role of KM is to connect to “knowledge nodes” both knowledge providers

and knowledge seekers. It can refer to any kind of IT system that stores and retrieves knowledge, improves

collaboration, locates knowledge sources, mines repositories for hidden knowledge, or captures and uses

knowledge [2]. The KM objectives can be summarized as follows:

1)

2)

3)

To capture knowledgethrough the creation of KM repositories that consist of structured documents
with knowledge embedded in them —reports, presentations, articles- stored in a way that they may be
easily retrieved.

To improve knowledge accesso facilitate the processes of knowledge transfer between individuals
and between organizations.

To enhance knowledge environmentiy proactively facilitating and rewarding knowledge creation,
transfer and use [3].

Before delving into knowledge management, three terms should be clarified:

Data: Unstructured data refer to those that are not organised in a pre-defined manner. Examples of
unstructured data are those about production, demand, results from technical tests, etc. On the
contrary, structured data are data that follow a pre-defined model such as those in a database.

Information: For data to become information, it must be contextualized, categorized, calculated and
condensed.

Knowledge: Knowledge is closely linked to doing and implies know-how and understanding. The
knowledge possessed by each individual partner is a product of his experience, and encompasses the
norms by which he evaluates new inputs from his surroundings. For instance, knowledge is related to
the know-how acquired in R&D projects, commercial activities or the expertise that is inherent to each
partner.

DATA:

Documented q

Knowledge

INDIVIDUAL

ACTON h KNOWLEDGE
Project
Experience

The first step to achieve an effective knowledge management is knowledge mapping.lt is one of the most

popular techniques used to identify knowledge in organizations. Using knowledge mapping techniques, a large

and complex set of knowledge resources can be acquired and navigated more easily [4].
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1.1. KNOWLEDGHMANAGEMENT IN SCRREEROJECT

The aim of Knowledge Management in SCRREEN project is to organise the global knowledge on CRM in Europe,
through the integration of the data identified in WP2-8 in relation with the EURMKB objectivgs] of the EIP-
RM SIP and thus allowing an easy access to the information, without duplicating existing databases.

The European Union Raw Materials Knowledge Base (EURMKB) and, at its core, the Raw Materials Information
System (RMIS) are established to identify and serve key information and knowledge needs of governments,
business and research stakeholders, as well as to facilitate knowledge dissemination on raw materials. The
RMIS 2.0, which is currently being developed by the JRC, will include a major chapter on critical raw materials
that would cover the parts of methodology and assessment and which will provide material factsheets of over
70 raw materials.

2. SCRREEN KNOWLEDGEPRING

This section describes the procedure followed in order to accomplish the first step of knowledge management,
i.e. knowledge identification and measurement. The aim of the knowledge mapping in SCRREEN was to identify
the knowledge required for WP9 outputs, by listing the knowledge already existing within the consortium and
the knowledge to be acquired from external sources. Besides, the knowledge mapping may help work packages
leaders to distribute work within work packages according to the already existing information. Thus, a
complete map of the knowledge used and to be generated has been produced, with basic information for each
of the Critical Raw Metal. The terms related to the knowledge mapping in SCRREEN are defined as follows

1 Existing information:information that an organisation holds before the start of the project (also
known as “background”) in a specific area for a specific metal. This information can be divided in
structured and unstructured data.Structured data are data from databases, and unstructured data
are data from reports, books, articles, theses, abstracts, flyers, images, graphs, charts, videos, etc.

9 Partner:the name of the partner who owns/goes to generate the specified knowledge.

1 Information to be produced:the information aimed to be produced in the project, which is not yet
available.

1 IPR statusdefinition of the information availability. This concept is crucial when drafting reports and
deliverables since SCRREEN outputs are deemed to be used by EU society.

9 Deliverable:deliverable number in which the information will be available. By specifying it, the search
of knowledge is easier and faster.

As already mentioned, the strategy in SCRREEN for knowledge mapping was to create a map for each critical
raw commodity. Inside the map, the fields of knowledge have been divided by work packages (specifying the
work package leader) and the topics have been selected according to specific tasks for each work package
settled in the Grant Agreement of the project, making in this way easy and intuitive to fill the map. The
templates for Knowledge Mapping have been done using Excel spreadsheets, and a blank template is shown in
the next page.
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When “NO DATA” is stated in a specific work package within a template, it means that no information has been
received from partners regarding the whole WP, and the meaning for blank fields is the same.
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|Exisling info lP . Info to be
|5trucluled data |Unslluclured data | artner produced
WPZ - Current and Future Use of xx (WP Leader: Franunhofer)

DELIV.

| IPR startus

Critical Metal: xx ‘Example?

Current use of wx in Eurape

Pozsible Mew Applications of 2y in Europe
Future xx demand - Industrial and consumer rends
# global value chains

WP3 - Mapping ux supply for EU from primary and secondary sources [WP Leader: GTK]

## primary resources in EL

wx secondary resources in EL

Challengues of #x supply in EL

¥WP4 - Production (WP Leader: ¥TT)

Main procoesing technaologies far #x primarn sounces
Main proccesing technologies for vy secondam sources
Main processing technalagies for ux recycling
Estimated recovery rates of ws
Estimated costs for uss processing technologies
Enviranmental and circular ecanomy aspects cancerning ==
processing techrologiss

I Main w2 producers

YWP5 - Substitution (WP Leader: KTH)

s substitutability per applications

BAnalysis of substitution trajectories and prerequisites

Ec:onomic assessment of substitution trajectories

Communication material [webinars...) of sxs for stakeholders
YWPE - Technology gapsibarriers and innovation pathw ays in #xs value chain [WP Leader: NTUA]

Technalagy gapsiBarriers in sz value chaininhibing their

entraction from primary resources

Technalagy gapsiBarriers in sus value chaininkibing their

extraction from secondary resources

Technalogy gapsiBarriers in sxs value chain hindering

substitution solutions inindustrial applications

Innowative pathw avs to supply the future EL wx demand,

unlocking the techrnology gapstbarriers

WP - Policy Issues [WP Leader: MINPOL]

Standards, policies, strategies and regulatory framewarks in EL
relevant to kHs

Paolicy gaps in EUrelated to us

Palicy recommendations for EUl concerning s

WP8 - WEEE Issues WP Leader: UNL)

Mapping the 4+ in WEEE praducts

Mapping of technaolagies and EQL infrastrotures for recucling of
HH

Financing of s recycling

Mapping of concentrations and accessibility of w

Upgrade of regulations and standards

Figurel. SCRREEN Knowledge Magpin
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2.1.

* * %

KNOWLEDGE MAPPING WICFLOW

In order to retrieve the information in a proper and organised way and to ensure a fluent communication

between all partners and knowledge mapping manager, a plan was settled at the beginning of the task. The

goal of this plan is to facilitate the process, all the more so since the large quantity of critical metals to assess in

SCRREEN. Due to this fact, the creation of a map per metal was chosen as the best way to build the SCRREEN

knowledge mapping. The roles and associated activities in the plan are described below:

1)

2)

3)

4)

5)

TheKnowledge Mappingmanageris responsible for the preparation of two templates. The first one is
called* Knowl edge | dent [Fig2), evlsich dole in to idleatifiy or whithemktal a given
partner is going to work, in a specific work package, by putting a cross in front of the metal(s) of
interest. The second template is“ Kn o wl e d g e (Figvid whizh indgstribed just above. The
templates were sent beforehand to the WP9 leader for his review and validation.

Once the first template is received by partners, they identify their metals of interest and send the
filled template back to the knowledge mapping manager.

The Kiowledge Mapping manager then sends to partners the knowledge mapping templates
according to metals previously identified and provides them precise instructions on how to fill them in
a homogeneous way.

Oncepartnershave completed the knowledge mapping templates, they send it back to the Knowledge
Mapping manager.

The Kiowledge Mapping managercompile the information received from work packages into the
SCRREEN knowledge map, makes a synthesis and then identifies knowledge gaps.
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Figure2. Knowledg identification template of a work package
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2.2.

* X %

* % %
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RESULTS OF KNOWLEDEENTIFICATION ANINGWLEDGE MAPPING SIHY

2.2.1. KNOWLEDGE IDENTIFICATION TEMPLATE

TUDelr

MEFOS, MM VTT

IDEMER, MEFOS, VTT

Metal Pz 'LE wPe WES VPG wP7 wPE
Sb EGS. CL, LG, JAC GTK. Amphos2l BGF, BGS. GEUS | WTT, MM, TUD=I KT, N ENEA, TUDeIR KT, SIS UNUL MR
Ee EGS. LG JAC GTK. Amphos21. BG5S Tecnala KTH Amphosal KTNSGU  [URU
Borates LG, JRC Tecnalia
=) GTK, LG, JAC: GTK, Amphos2], BGF, GEUS VTT,MEFOS ICCRAM, MEFOS | Amphos2i, BRI, ICCRAM, MEFOS, 1T
Co FhiG, CEA, BS, GTK, CL LGL JRC | GTK, Amphos2l, BGR, EGS.GEUS | WTT, MM, Tecnalia, TUDelt KTN, CEA. FhG.VTT | CEA. Amphos2], BRGM, ENEA, ¥TT, TUDelft | KTH.CMLSGU| UL, FhiG, ECODOM
CokingCoal | LGLJRC EGR MEFOS ENEA,. MEFOS MEFOS
Fluorspar EGS. LG JFC EGR. GES KTH (R
Ga Fhiz, CEA, BEE, ChL, LG, JAC Amphosz), BGREGS VTT KTM, CEA, Fhiz CEA, AmphosZ] KT, CRLSGU| R, ERGR, Fhi
Ge FhG. CEA, CML. LG JRC Amphos2l, BER Idener, IMM TN, CEA, IMN CEA.IDENER KTM,.CMLSEU| UNU. MR
In Fhiz. CEA, CML.LGL JRC GTK, Amphos21, BGF MR, TUDEIR KTN,CEA.EMEA | CEA. Amphos2l, ENEA KTR,.CMLSGU| UNL BRGRMIMN
Magnesite LGl JRC GTE MEFOS MEFDS MEFDS
Fagnesum AR LGLJRC Ermphosal VTT.MEFOS KTR.MEF 05 MEFOS.VTT KT
Flatural Graphite | CEA, CML. LG, JFG GTK. GEUS MEF 05, TUDHIf KT, CEA.MEFOS | CEA, Amphos2l MEFOS RTR.CMLEGU| ECODOM
Miobium CEA, BGS, CML, LG, JRC GTK, Amphos21, BGR, BGS, GEUS | ¥TT, Chalmers, Idener, TUDelit | ICCRANM, CEa, y1T | CEA Amphos2l Chalmers, ENEAICCRAM, | by oy |BRGM

IDENER, ¥TT, TUDelit
Falladium FhiG. CEA, BiSS. GTK, CMLLGL JAC | GTK. AMphos2. BGF. BGS. GEUS | GTK, Tecnalia, IMN KTN. CEA CEA. Amphos2l, ENEA, KTRCML  |UNOIRTR
Flatinum FhiG. CE2, 555, GTK, DL LG, JFC | GTR, Amphos2l. BGR, B5%. GEUS | WTT, GTR, Tecnalia IMH KT, CEA.ENER | CEA, Amphos2l,ENEA, RTR.CML  |[WNECOOOM
Fhadium CEA, BGE, GTK,CMLLGLJAC | Amphos 21, BGS, GEUS VTT, GTK, Tecnalia KT, CEA, CEA, AmphosZl KT
Buthenium CEA EGS, JRC amphos21, BGS, GEUS Chalmers, GTE, Tecnalia KTH, CEA CEA, amphos21 ETR
Iridium BGS. JAC EGS. GEUS GTE, Tecnalia KTN KT
Dsmium BGS. JAC: EGS. GEUS GTK. Tecnalia KTH KT
Fhosphate Fiock | CEA, GTR, LGLJFC GTK, Amphos2]. BGF VTT.MEF S TEF OIS, CEA. CEA.MEFOS ]
Europium CEA.BGS, CML JAC GTK, AMphos21. BGF. BG5S, GEUS | Chalmers GTK CEA CEA. Amphos2l, Chalmers, ENEA, KTM.CML | UNU. BRGM, ECO00M
Gadolinium CEA. BGS, CML. JRC GTK. AMphas21, BGR. BGS, GEUS | Chalmers GTK CEA CEA. Amphas2!, Chalmers, ENEA, KTM.CML  |UNU.ECODOM
Terbium CEA. BGS, CML JRC GTK. AMphas21, BGR, BGS, GEUS | Chalmers GTK CEA CEA. Amphas2l, Chalmers, ENEA, KTM.CML | UNU BRGM, ECOD0M
Dysprosium | FhiG, CEA, BGS, ML, JRC GTK, AMphos2l, BGR, BGS, GEUS _IC_'U‘*’D':;’S GTE, Idener. MEFOS, | perng, cea CEA, Amphos2l, Chalmers, MEFOS, TUDelt  |KTM,CML | URU, EFGR, ECODOM
Etbium EGS. CML. JRC GTK, BGR. BG5S, GEUS Chalmers GTK CEA. Amphas2], Chalmers KTM.CML  |UNU ECODOM
fttrium CEA, CML. JRC GTK, AMphas21, BGR, GEUS Chalmers GTK, ldener CEA CEA, Amphas2l, Chalmers, ENEA, KTR.CML | UNU, BRGR, ECO00M
Lanthanum CEA.BiGS, CML. L, JRC GTK, AMphas2], BGR, BGS, GEUS | Chalmers STK, Idener CEA, Amphas2], Chalmers, ENEA, KTM.CML  |ECODOM
Cerium Fhi&, CEA, BES, ChL, JRC GTK, AMphos2], BGR, BGS, GEUS | GTK, Idener CEA CEA, AmphosZ], ENEA, KTM,CML | UNULECODOR
Freaseodyniom | CEA, BGS, CML, JAC GTK, AMphos2], BGR, BGS, GEUS | GTE, TUDel CEA CEA, Amphas2], ENEA, TUDelit KTM,CML | UM, BRGR, ECODOM
Meodymium | FhiE, CEA, BIRS, CML, JRC GTK, AMphos2l, BGR, BGS, GEUS ?_'U“"D':;’s' G, Wener, MEFOS, | e o mEFOS ?UEDAéi?‘tmph"sz" Ehalmers, EMEA MEFDS. | perpycrl | UNU, ERGR, ECODOM
Samanum CEA. BGE, CHIL JFC GTK, AMphos2], BGF, BGE. GEUS | GTE TEA CEA.EMER, KTR.CML |EConom
Silicon Metal | CEA, LGIJRC MEFOS CEA, ENEA, MEFOS | CEA, MEFOS EDOCOM
Tungsten CEA,BGS, CML, LG, JRC GTK, AMphos21, BGR, BGS, GEUS | 11T Chalmers, GTH. Idener, (MR, [ K'TRL CEA, ISCRAM, | CE&, Amphos21, Chalmers, ICCRAM, JTR,CRIL SGU | MM ECODOR
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2.2.2. KNOWLEDGE MAPPING

2.2.2.1.

ANTIMONY

. . Existing inf
Critical Metal: Antimony Example? [ Sngnio ] Partner Info to be produced IPR status DELIV.
| Stuctureddata | Unstructured data |
WP?2 - Current and Future Use of Antimony (WP Leader: Fraunhofer)
Information is quotable for free, but
Chapter in Critical Metals Handbook BGS large passages will need permission |D2.1
Transport, building, packaging, engineering from publisher
Current use of Antimony in Europe i Ed
y P! Report.s,.artlcles from European LGl No IPR issues D21
Commission
A Reports, articles... from European Overview of information in existin| .
Total current European use, by application. ports, 3 P ML - orm sting No IPRissues D2.1
Commission literature (qualitative & quantitative)
Possible New Applications of Antimony in Europe D2.3
Future Antimony demand - Industrial and consumer . Reports, articles... from European Report on major trends affecting future N
Moderate growth driven by flame-retardants o LGI o . No IPRissues D2.2
trends Commission demand for critical raw material
. . F— = A& x x = R??\‘ri, a) liflgs faom g.lsgpean
Antimony global value chains 9EGNI OGAZ2Yy S LINROSaaAy|3IZ Yl ydzFl O Ltcnzvnlss = za LGI D2.1
WP3 - Mapping Antimony supply for EU from primary and secondary sources (WP Leader: GTK)
. . ; Information i le for free,
Global distribution of antimony mines, deposit Chapter in Critical Metals Handbook ©! atu? s quotal? < fol Vee but
. ) BGS reproduction of the figure will need |D3.1
. . B and major occurrences (Figure 4.2) L N
Antimony primary resources in EU permission from publisher
annual production by country; refinar
P Y Y Yy Database BGR EU Deposits The database is confidential D3.1
production
Production of 2° resources containing Amphos21, |Identification and quantification of Sb
Antimony secondary resources in EU a A Reports, articles No IPRissues D3.2
v v YSUlf ®ddYl LAY 2F NBG ports, SGU secondary resources
R . Mines, annual production, exploration, . . R
Challengues of Antimony supply in EU . - Reports, fact sheets, studies BGR Market Analysis No IPRissues D3.3
processing, fefining
WP4 - Production (WP Leader: VTT)
Main proccesing technologies for Antimony primar . N . .
sourczs 8 8 v P! v State of the art processing techniques in mine: Reports, books, articles, theses IMN No IPRissues D4.1
. N N Identificaiton of new proccesing
State of the art processing techniques with . IMN, . . N
" Reports, books, articles, theses technologies for Antimony secondary No IPR issues D4.2
" . . . tailings TUDelft
Main proccesing technologies for Antimony sources
secondary sources Recovery and purification by hydrometallurgy
(see WP8) * (possible input from patrticipation i ENEA D4.2
EGs, not direct contribution)
State of the art processing techniques with
. . P! 9 q Reports, books, articles, theses IMN No IPRissues D4.2
industrial waste
Main processing technologies for Antimony recycling Recovery and purification by hydrometallurgy
(see WP8) * (possible input from patrticipation i ENEA D4.2
EGs. not direct contribution)
. . Reports, books, articles, theses, IMN, Identificaiton of new processing N
Estimated recovery rates of Antimony Recovery rate from EoL . N . . No IPRissues D4.2
statistics TUDelft technologies for Antimony recycling
Esti i i for recovery from EoL vs. from prim
stlmatedvcosts for Antimonys processing Cost for recovery frol oL vs. from primary Reports, books, articles, theses IMN No IPRissues D4.2
technologies resources
. : - . Identificaiton of environmental and
Environmental and circular economy aspects Gaps that limit environmental performance of t ) n .
N ) . ) . . TU Delft circular economy aspects concerning No IPRissues D4.3
concerning Antimony processing technologies processing chains X X X
Antimony processing technologies
M+A1:H24ain Antimony producers E:;):‘:J;?;:Ompanles and their location, annual Statistics, reports IMN No IPRissues Da.1

This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 730227

SCRREEN D9.1 [Results from Knowledge Mapping Survey] Rev.0 |

10




(SCRREEN

WP5 - Substitution (WP Leader: KTN)

Distribution of end uses and corresponding

Reports, books, articles, theses,

CRM recycling

Antimonys substitutability per applications . » IMN, FhG  [CRM Profile Reports Information freely available D5.1
¥ ¥ perapp substitutability assessments Reports from CRM Innonet and updates P v
Analysis of substitution trajectories and . _—
prer:quisites ) Options for substitution Reports, books, articles, theses IMN, CEA  |Substitution strategy guide Information freely available D5.2
Relevance of substitution for the European Report on the economic assessment of
Economic assessment of substitution trajectories P Reports and articles VTT p L X ) Information freely available D5.3
economy substitution trajectories
Communication material (webinars,..) of Antimonys [Material to raise awareness of opportunities fo! . ) X . . ) .
. Case studies, webinars KTN Delivery of case studies and webinars Information freely available D5.4
for stakeholders substitution
WP6 - Technology gaps/barriers and innovation pathways in Antimonys value chain (WP Leader: NTUA)
S . X Lack of efficient methods that allow an effectivi T .
Technology gaps/Barriers in Antimonys value chain . - . . Identification of technological gaps on .
. N R X extraction, availability of primary resources for Reports, articles Amphos21 | No IPRissues D6.1
inhibing their extraction from primary resources . R o primary resources
industrial applications
Lack of efficient methods that allow an effectivi P .
. P . Amphos21, |Identification of technological gaps on .
L . X extraction, availability of secondary resources Reports, articles No IPRissues D6.2
Technology gaps/Barriers in Antimonys value chain |. . L IMN secondary resources
- X R industrial applications
inhibing their extraction from secondary resources
review on existing LCA i n extraction fri
eview on existing LCA studies on extractio ENEA 6.2
secondary resources
Identificaiton of technolo, aps/Barriers
Technology gaps/Barriers in Antimonys value chain R . . gY gap ./
. . T . L X . . in Antimonys value chain hindering .
hindering substitution solutions in industrial Technology gaps/Barriers exist TU Delft I R ) No IPRissues D6.3
I substitution solutions in industrial
applications -
applications
Innovative pathways to supply the future EU
Antimony demand, unlocking the technology D6.4
gaps/barriers
WP?7 - Policy Issues (WP Leader: MINPOL)
Standard! lici trategi d lat -, o Pan-EU policy f k flict D7.1D7.2
anaars, pl_) cles, strategles an. regulatory EU Critical Raw Materials list CRM Factsheets SGU a-n policy framework/conflic
frameworks in EU relevant to Antimonys minerals D7.3
. . . . D7.1D7.2
Policy gaps in EU related to Antimony National databases 07.3
Policy recommendations for EU concerning " " Pan-EU policy framework/conflict
A ProMine, Minerals4EU SGU | D7.4
Antimony minerals
WP8 - WEEE Issues (WP Leader: UNU)
) . . ) . UNU, FhG i
Mapping the Antimony in WEEE products In printed wiring boards (PWB) X - Mapping of CRM-related products D8.1
FhG 1ZM Relevance of recycling, mapping of
. . . Available PhD Otmar Deubzer, report, articles ! technologies and EOL infrastructures for  |Public D8.1
Mapping of technologies and EOL infrastrctures for UNU .
recycling of Antimon: recycling of CRM
veling \ Hydrometallurgy for recovery/purification of Sh ENEA
from exhausted fluorescent lamps
. . . ) Potential cost/benefit, financing of
Financing of Antimony recycling None L D8.1
recycling if relevant
Mapping of concentrations and accessibility of . . . . . Mapping of concentrations and
‘_’p 8 v In higher concentrations in printed wiring board PP X g K D8.1
Antimony accessibility
Necessary upgrades of regulations and
Upgrade of regulations and standards (treatment) standards in order to enable D8.2

This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 730227
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12.2.2.2. BERILIUM

Existing info

production

Critical Metal: Be Example? Partner Info to be produced IPR status DELIV|
Structured data Unstructured data
WP?2 - Current and Future Use of Be (WP Leader: Fraunhofer)
. . ) Chapter in Critical Metals Information is qt{otableforfrge, t_Jut
Current use of Be in Europe Electrical equipment, electronics & IT, ro| Handbook BGS large passages will need permission  |D2.1
P N} yaLERNIZ FANDNI from publisher
Reports, articles LGI D2.1
i icati Bei & 2 w1 x a 5
Possible New Applications of Be in bS¢ weLSa 2¥ .S |f|tzeax Reports, articles LGI D2.3
Europe
Future Be demand - Industrial and  |Strong growth in defence app, x-ray, . Report on major trends affecting future demand .
o oA = -« o Reports, articles LGI . ) No IPR issues D2.2
consumer trends aSYAO2YyRdzOU 2 N&E X P for critical raw material
Be global val hai Ore, acid-soluble form, oxide, R § el LGl 021
e global value chains OKf 2NKRRSKTE dz2 NA RS 5] eports, articles .
WP3 - Mapping Be supply for EU from primary and secondary sources (WP Leader: GTK)
Number of mines..location..annual Chapter in Critical Metals BGS Information is quotable for free, but D31
. . production in EU.. Handbook (Figure 5.6) reproduction of the figure will need |
Be primary resources in EU — -
Names of significant deposits globally D31
and in EU )
. ° - Reports, articles Amphos21 Identification and quantification of Be No IPRissues D3.2
B d inEU Production of 2° resources containing secondary resources
e secondary resources in a
YSUl f oYl LAY 27F \dentificati d tificati fB
Reports, unpublished thesis [SGU entification and quantification of be D3.2
secondary resources
Challengues of Be supply in EU D33
WP4 - Production (WP Leader: VTT)
Main proccesing technologies for Be D41
primary sources :
Main proccesing technologies for Be State of the art processing techniques with .
TECNALIA - No IPR issues D4.2
secondary sources tailings
Main Frocessmgtechnologles for Be TECNALIA .State ofthe art processing techniques with No IPR issues D42
recycling industrial waste
Estimated recovery rates of Be TECNALIA  [Recovery rate from EoL No IPRissues D4.2
Estlmated'costs for Be processing TECNALIA Cost for recovery from EoL vs. from primary No IPR issues D42
technologies resources
Environmental and C|rculér Gaps that limit environmental performance of .
economy aspects concerning Be TECNALIA . . No IPR issues D4.3
N X the processing chains
processing technologies
. Producer companies and their location, annual .
Main Be producers TECNALIA No IPR issues D4.1
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WP5 - Substitution (WP Leader: KTN)
Distribution of en n T ndin
Be substitutability per applications st t_JUtO __0 end uses and corresponding Reports from CRM Innonet  |FhG CRM Profile Reports Information freely available D5.1
substitutability assessments
Analysis of substitution trajectories and . -
v L ) Options for substitution Reports and articles CEA Substitution strategy guide Information freely available D5.2
prerequisites
Economic assessment of substitution . . Report on the economic assessment of . .
R . Relevance of substitution for the European econpmy Reports and articles VTT o ; . Information freely available D5.3
trajectories substitution trajectories
Communication material (webinars,..) of Be |Material to raise awareness of opportunities for . X X . . . )
. Case studies, webinars KTN Delivery of case studies and webinars Information freely available D5.4
for stakeholders substitution
WP6 - Technology gaps/barriers and innovation pathways in CRMs value chain (WP Leader: NTUA)
Technology gaps/Barriers in Be value chain [Lack of efficient methods that allow an effective - . )
S X . R . I . . Identification of technological gaps on primary .
inhibing their extraction from primary extraction, availability of primary resources for Reports, articles Amphos21 resources No IPR issues D6.1
resources industrial applications
Technology gaps/Barriers in Be value chain |Lack of efficient methods that allow an effective A— .
R N . . P . Identification of technological gaps on .
inhibing their extraction from secondary extraction, availability of secondary resources for| Reports, articles Amphos21 No IPR issues D6.2
. - - secondary resources
resources industrial applications
Technology gaps/Barriers in Be value chain
hindering substitution solutions in D6.3
industrial applications
Innovative pathways to supply the future EU
Be demand, unlocking the technology D6.4
gaps/barriers
WP?7 - Policy Issues (WP Leader: MINPOL)
Standards, policies, strategies and b7.1,
‘P L 8 EU Critical Raw Materials list CRM Factsheets SGU Pan-EU policy framework/conflict minerals D7.2,
regulatory frameworks in EU relevant to Be D73
Policy gaps in EU related to Be ::'1’
Policy recommendations for EU concerning Pr'oMlne, SGU Pan-EU policy framework/conflict minerals D7.4
Be Minerals4EU
WP8 - WEEE Issues (WP Leader: UNU)
Mapping the Be in WEEE products X UNU Mapping of CRM-related products D8.1
Mapping of technologies and EOL Relevancelof recycllng, mapping of
. . X UNU technologies and EOL infrastructures for D8.1
infrastrctures for recycling of Be i
recycling of CRM
Financing of Be recycling " UNU Potential cost/benefit, financing of recycling if D81
relevant
Mapplvglo'f concentrations and X UNU Mapping of concentrations and accessibility D8.1
accessibility of Be
Necessary upgrades of regulations and
Upgrade of regulations and standards X UNU (treatment) standards in order to enable CRM D8.2

recycling
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12.2.2.3. BORATES

- Existing info
Critical Metal: Borates Example? l d | Partner Info to be produced IPR status | DELIV.
[ Structured data [ Unstructured data |
WP?2 - Current and Future Use of Borates (WP Leader: Fraunhofer)

) Glass, Frits & Ceramics, Agriculture] )
Current use of borates in Europe I KSYAOIt a5 aSalt Reports, articles... LGI D2.1
Possible New Applications of borates D2.3
in Europe )
Future borates demand - Industrial SUYD|L.J_S, strong growth for Reports, articles @l Report on maj.o.rtrends affect?ng future No IPRissues  |D2.2
and consumer trends borosilicate glass, agriculture demand for critical raw materials

. Extraction, processing, .

borates global value chains Reports, articles LGI D2.1

YI ydzFl QG dzNAYy IS d
WP3 - Mapping Borates supply for EU from primary and secondary sources (WP Leader: GTK)

NO DATA

WP4 - Production (WP Leader: VTT)

Main proccesing technologies for

. D4.1

borates primary sources
Main proccesing technologies for TECNALIA Stf'at'e of the art processing techniques with D4.2
borates secondary sources tailings
Main processmg technologies for TECNALIA ?tate of the art processing techniques with D4.2
borates recycling industrial waste
Estimated recovery rates of borates TECNALIA Recovery rate from EoL D4.2
Estimated costs for boratess Cost for recovery from EoL vs. from primary

. . TECNALIA D4.2
processing technologies resources

Environmental and circular economy Gaps that limit . tal
aps that limit environmental

aspects concerning borat i TECNALIA D43
P . g borates processing performance of the processing chains
technologies

. Producer companies and their location,
Main borates producers TECNALIA . D4.1
annual production

WP5 - Substitution (WP Leader: KTN)
NO DATA
WP6 - Technology gaps/barriers and innovation pathways in CRMs value chain (WP Leader: NTUA)

NO DATA
WP7 - Policy Issues (WP Leader: MINPOL)
NO DATA
WP8 - WEEE Issues (WP Leader: UNU)
NO DATA
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2.2.2.4. CERIUM

Critical Metal: Cerium Example? [ Existing info [ Partner Info to be produced IPR status DELI
| Structured data Unstructured data |
WP2 - Current and Future Use of Cerium (WP Leader: Fraunhofer)
Total current European use Overview of information in existin,
(grouped as part of Light Rard Reports, articles from EC cML A orm isting No IPR Issues
literature (qualitative & quantitative)
Earths), by application.
Current use of Cerium in Europe D2.1
Polishing slurries, additives fo
9 . Structured data BRGM CEA
alloys, catalyst for car industry/
Possible New Applications of .
- Electroceramics Structured data BRGM CEA D2.2
Cerium in Europe
Structured data BRGM CEA
Future Cerium demand - Model o 02.3
Industrial and consumer trends odel results: Tonnages per Fraunhofer IS Update of scenarios No IPR Issues .
end use through 2030, global
Structured data RARE CEA
Cerium global value chains Collected and harmonised D2.1
Tonnages per end use Fraunhofer ISI None ; N
information, quotable
WP3 - Mapping Cerium supply for EU from primary and secondary sources (WP Leader: GTK)
Information is quotable for
Global distribution of rare eartl Chapter in Critical Metals BGS free, but reproduction of the D3.1
deposits Handbook (Figure 13.4) figure will need permission )
from publisher
Number of Mineral deposit database of Update on REE deposits in the N N
) mines..location..annual GTK, FODD database covering  [GTK Report Archive GTK Fennoscandia area (GTK) and EU (all wp | COPYM BNt GTK (Finland), SGU 1, |
Cerium primary resources in EU A X (Sweden), NGU (Norway)
production in EU.. Finland, Sweden and Norway partners)
Global distribution of rare eartl " . Information is quotable for
N Mineral Profile: Rare Earth R
deposit; names and descriptio Elements BGS free, but large passages will D3.1
of major deposits need permission from BGS
nnual pre ion ntry;
annual production by countryilp, . BGR EU Deposits The database is confidential ~ |D3.1
refinary production
) Production of 2° resources Reports, articles Amphos21 ldentification and quantification of No IPR issues
Cerium secondary resources in Cerium secondary resources
EU containing metal..mapping of — —— D3.2
NE & 2 dzND S & X Reports, artides sau Identification and quantification of REEs
secondary resources
Chall f C I Mines, annual production, " N f
allengues of Cerium supply in P! Reports, fact sheets, studies BGR Market analysis No IPR issues D3.3
EU exploration, processing, refini
WP4 - Production (WP Leader: VTT)
) Information is quotable for
Mai i hnologies f Bastn it nd monazite T Technical k: Publish: k: icl i ial
al.n proc.ceslngtec nologies for [Bast ae.s e and monazite ore| et.; nical books, reports and MEFOS , IMN, Chalmers, VIT ublis Aed books, articles and industria free, but reproduction of the Da.1
Cerium primary sources processing articles operational reports ¥ . o
figure will need permission
R Review of SOA main processing
Recovery of REE from spent Reports, REE4EU project reports | e e technologies for Dy extraction from No IPR issues D4.2
MH batteries (ongoing)
secondary sources
Mai ing technologies f . .
ain proccesmg echnologies for Recovery and purification by
Cerium secondary sources .
hydrometallurgy * (possible
. AR ENEA D4.2
input from participation in EGs|
not direct contribution)
Recovery of REE from spent Reports, REE4EU project reports Review of SoA main processing
T ¢ P ports, proj P IDENER technologies for Dy extraction from No IPR issues. Da.2
MH batteries (ongoing)
secondary sources
Main processing technologies for ——
Cerium recycling Recovery and purification by
.hydromelallurg.y. (pos§|ble ENEA Da.2
input from participation in EGs|
not direct contribution)
Estimated tes of
stimated recovery rates o D42
Cerium
Estimated costs for Cerium D42
processing technologies )
Environmental and circular
economy aspects concerning Da.3
Cerium processing technologies
Main Cerium producers D4.1
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WPS5 - Substitution (WP Leader: KTN)

Cerium substitutability per

Reports, previous project

Fraunhofer ISI

Overview of information in existing

None expected

standards

(treatment) standards in order to enable

I results literature D5.1
applications — n
ERECON (2015) CEA Substituion analysis
Analysis of substitution
. Y N . ERECON (2015) CEA Substituion analysis D5.2
trajectories and prerequisites
Economic assessment of
N I, ) . ERECON (2015) CEA Substituion analysis D5.3
substitution trajectories
Communication material
(webinars,..) of Cerium for ERECON (2015) CEA Substituion analysis D5.4
stakeholders
WP6 - Technology gaps/barriers and innovation pathways in Cerium value chain (WP Leader: NTUA)
Technology gaps/Barriers in Lack of efficient methods that
Cerium value chain inhibing their [allow an effective extraction, . Identification of technological gaps on B
N . N Reports, articles Amphos21 N No IPR issues D6.1
extraction from primary availability of primary resourceg primary resources
resources for industrial applications
Lack of efficient methods that
allow an effective extraction, Identification of technological gaps on
Technology gaps/Barriers in availability of secondary Reports, articles Amphos21 & gap: No IPRissues D6.2
N AN . N . secondary resources
Cerium value chain inhibing their [resources for industrial
extraction from secondary applications
resources Review on existing LCA studig
on extraction from secondary ENEA D6.2
resources
Technology gaps/Barriers in
Cerium value chain hindering 6.3
substitution solutions in :
industrial applications
Innovative pathways to supply
the future EU Cerium demand, D6.4
unlocking the technology )
|gaps/barriers
WP?7 - Policy Issues (WP Leader: MINPOL)
Standards, policies, strategies i . D7.1,
. : . Pan-EU policy framework/conflict
and regulatory frameworks in EU |EU Critical Raw Materials list CRM Factsheets SGU mineralz v / D7.2,
relevant to Cerium D7.3
. . D7.1,
P0|I'CV gaps in EUrelated to D7.2,
Cerium
D7.3
Poli i forE Pan-El licy fi k, fli
olicy re‘commgndatlons or EU ProMine, MineralsaEU sGu an U policy framework/conflict b7.4
concerning Cerium minerals
WP8 - WEEE Issues (WP Leader: UNU)
Mapping the Cerium in WEEE .
prOFl;Fl)Jth Used in white LEDs (convertel UNU, Fraunhofer 1ZM Mapping of CRM-related products D8.1
Mapping of technologies and EOL |Currently no recycling, Relevance of recycling, mapping of
infrastrctures for recycling of technologies possibly availabl{x UNU, Fraunhofer 1ZM technologies and EOL infrastructures for D8.1
Cerium but not implemented recycling of CRM
No financing in place, rough Potential cost/benefit, fi i f
Financing of Cerium recycling _g P . _g UNU, Fraunhofer 1ZM © en.la ,COS /benefit, financing o Public D8.1
cost-benefit analysis available] recycling if relevant
i i Very low concentration in i i
Mappl‘ng. ‘.’f concen.tratlons and ery low concentratio ) N UNU, Fraunhofer 1IZM Mappl?g‘ ?f concentrations and public b8.1
accessibility of Cerium converters of some white LED] accessibility
Upgrade of regulations and UNU, Fraunhofer IZM Necessary upgrades of regulations and D8.2
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Critical Metal: Cobalt Example? | EXSHGIIO | Partner Info to be produced IPR status DELIV
[ stuctureddata | Unstructured data |
WP2 - Current and Future Use of Cobalt (WP Leader: Fraunhofer)
Chapter in Critical Metals Informatior? is quotable for'free, but large
BGS passages will need permission from
Handbook i
publisher
. § Information is quotable for free, but large
) Batteries, superalloys, hard materials, pigment Mineral Profile: Cobalt BGS passages will need permission from BGS
Current use of Cobalt in Europe = N x4 ox & x D2.1
OoFralrfteadcaz Yl3aysdaax
. Overview of information in existing )
Reports, articles from EC LGI, CML . o L No IPRissues
literature (qualitative & quantitative)
. Fraunhofer Information is quotable and can be used
ProSum database Reports, articles
1ZM for free by end of 2017
Possible New Applicati f Cobalt i . 2 x oa x x . & .
Ej:;'pee ewApplications oTLobALIN 1\ f e saa 2F 3L A G2 t|AljdzA RX Reports, articles LGl D23
. Report on major trends affecting
Future Cobalt d d - Industrial and . .
uture obaft demand - industrial an Growth in batteries superalloys (aerospace) Reports, articles LGI future demand for critical raw No IPRissues D2.2
consumer trends A
material
. . Model Its: T
Future demand - Quantitative scenarios Estimates of tonnages for main end-use sectors odelresults: fonnage FhGISI Update results No IPRissues D2.3
perend use, global
Cobalt global value chains 9EGNI OlA2yS LINREOS&&AY|IZ YI ydzF I OlRigdsyadides dza S 9 2 [|LRI D2.1
WP3 - Mapping Cobalt supply for EU from primary and secondary sources (WP Leader: GTK)
. . — Inf tion i table for free, but
number of mines..location..annual production i Chapter in Critical Metals nrorma '(_)n s quo a. etor ree Y
) BGS reproduction of the figure will need D3.1
EU.. Handbook (Figure 6.2) . N
permission from publisher
Cobalt primary resources in EU Names of mahor producing mines and districts| X ) Information is quotable for free, but large
) Mineral Profile: Cobalt BGS . . D3.1
globally and in EU passages will need permission from BGS
annual production by country; refinary productiiatabase BGR EU Deposits The database is confidential D3.1
Identificati tificati f C
Reports, articles Amphos21 dentification and quantification of Co No IPRissues D3.2
. . secondary resources
Cobalt secondary resources in EU Production of 2° resources containing
v Y8t ooy LAY 2F NBE . .
. Identification and quantification of Co
Reports, articles SGU D3.2
secondary resources
Imports, exports, deficit, recycling, gaps.. GTK D3.3
Challengues of Cobalt supply in EU - - -
Mines, annual production, exploration, . .
. - BGR Market Analysis No IPRissues D3.3
processing, fefining Reports, fact sheets, studies
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WP4 - Production (WP Leader: VTT)

Main proccesing technologies for Cobalt . . I
) 'n proccesing ted 8! State of the art processing techniques in mines| Reports, books, articles, theses IMN No IPRissues D4.1
primary sources
Recovery and purification by hydrometallurgy
from Industrial catalysts * (possible input from ENEA D4.1
participation in EGs, not direct contribution)
Main proccesing technologies for Cobalt Eurther identificaiton of main
secondary sources Reports, books, articles, theses TU Delft proccesing technologies for Cobalt No IPRissues
State of the art processing techniques with taili secondary sources D4.2
Reports, books, articles, theses IMN No IPRissues
. . . Further identificaiton of main
State of the art processing techniques with
. R p 9 q Reports, books, articles, theses TU Delft processing technologies for Cobalt No IPRissues D4.2
industrial waste K
recycling
Recovery of Cobalt from batteries Reports TECNALIA No IPRissues D4.2
Main processing technologies for Cobalt
recycling Recovery and purification by hydrometallurgy
from Industrial catalysts * (possible input from ENEA D4.2
participation in EGs, not direct contribution)
Co extraction from spent Li-ion batteries Patent, thesis, articles CEA D4.2
Reports. books, articles, theses Extracting and summarising recovery
Estimated recovery rates of Cobalt Recovery rate from EoL stazistic’s ’ ’ ’ |TUDelft rates of Cobalt from the public No IPRissues D4.2
literature
Estimated costs for Cobalt processing Cost for recovery from EoL vs. from primary . Extracting the estimated costs for .
R Reports, books, articles, theses TU Delft . X No IPRissues D4.2
technologies resources Cobalt processing technologies
Environmental and circular econom s .
) X v Gaps that limit environmental performance of tl . .
aspects concerning Cobalt processing . . Reports, books, articles, theses VTT No IPRissues D4.3
. processing chains
technologies
Producer companies and their location, annuall
Main Cobalt producers production P Statistics, reports IMN No IPRissues D4.1
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WP5 - Substitution (WP Leader: KTN)

From literature. CRM Innonet and

technology gaps/barriers

Alternative battery technologies undates Fraunhofer ISI [CRM Profile Reports Information freely available D5.1
Cobalt substitutability per applications - - — - - P
Novel active material for Li-ion batteries withou . . X
N L Patent, thesis CEA Information freely available D5.1
or with less Co inside
Analysis of substitution trajectories and . A
4 L ) Options for substitution Reports and articles CEA Substitution strategy guide Information freely available D5.2
prerequisites
Economic assessment of substitution Relevance of substitution for the European . Report on the economic assessment . .
A X Reports and articles VTT o A K Information freely available D5.3
trajectories economy of substitution trajectories
Communication material (webinars,..) of ~|Material to raise awareness of opportunities fo
( ) Lo pp Case studies, webinars KTN Delivery of case studies and webinars [Information freely available D5.4
Cobalt for stakeholders substitution
WP6 - Technology gaps/barriers and innovation pathways in Cobalt value chain (WP Leader: NTUA)
Lack of efficient methods that allow an effectivq |dentification of technological gaps on
extraction, availability of primary resources for Reports, articles Amphos21 X gical gap No IPRissues D6.1
. . - primary resources
industrial applications
Technology gaps/Barriers in Cobalt value Presentations from the
chain inhibing their extraction from Cobalt recovered as co-product of by-product i International Conference on
primary resources base metals mettalurgy. More products means “EXCHANGE OF GOOD PRACTICES BRGM public D61
more unit operations and more recycle streamg ON METAL BY-PRODUCTS '
greater complexity of engineering and operatio RECOVERY. TECHNOLOGY AND
POLICY CHALLENGES”.
Lack of efficient methods that allow an effectivq |dentification of technological gaps on
Technology gaps/Barriers in Cobaltvalue  |extraction, availability of secondary resources f Reports, articles Amphos21 gicalgap No IPRissues D6.2
S . . . h o secondary resources
chain inhibing their extraction from industrial applications
secondary resources Review on existing LCA studies on extraction f ENEA D62
secondary resources )
) ) Identification of technological
Technology gaps/Barriers in Cobalt value L .
Lo X T . . gaps/barries in Cobalt value chain .
chain hindering substitution solutions in TU Delft ) A o . ) No IPRissues D6.3
) . o hindering substitution solutions in
industrial applications . . .
industrial applications
Innovative pathways to supply the future
EU Cobalt demand, unlocking the No IPRissues D6.4
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WP7 - Policy Issues (WP Leader: MINPOL,

enable CRM recycling

Standards, policies, strategies and pan-EU policy framework/conflict D7.1
regulatory frameworks in EU relevant to EU Critical Raw Materials list CRM Factsheets SGU mineralz 4 D7.2
Cobalt D7.3
D7.1
Policy gaps in EU related to Cobalt D7.2
D7.3
i i E i It Development Insti -E i i
Policy recommendations for EU concerning |Cobalt Develop ? t s_ttut.e ProMine, MinerlasdEU sGU Pén U policy framework/conflict D74
Cobalt (http://www.thecdi.com/institute) minerals
WP8 - WEEE Issues (WP Leader: UNU)
Mapping the Cobalt in WEEE products In lithium batteries of laptops X UNU, ECODOM |Mapping of CRM-related products No IPRissues D8.1
) ) Relevance of recycling, mapping of
M f technol d EOL
. apping ortechno ogle.san UNU, ECODOM |technologies and EOL infrastructures |No IPRissues D8.1
infrastrctures for recycling of Cobalt K
for recycling of CRM
Potential cost/benefit, financing of
Financing of Cobalt recycling UNU, ECODOM L / s No IPRissues D8.1
recycling if relevant
Mapping of concentrations and .
UNU e No IPRissues D8.1
accessibility
Mapping of concentrations and Amount of Co recoverable from
accessibility of Cobalt Grams of Co recovered from batteries after the| Lithium batteries from laptops .
| i ) . K Ecodom No IPRissues D8.1
hydrometallurgy treatment (lab scale) (information will be available in
2018
N des of lati
Upgrade of regulations and standards CENELEC Standard on WEEE treatment ENS0625 series UNU, ECODOM a:dcits::a::,r:epﬁ;?s:asn(:ia:iilijnao::izsrto No IPRissues D8.2
Pe & Batteries Directive and WEEE Directive 2006/66/EC 2012/19/eu ' :
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2.2.2.6. COKING COAL

demand, unlocking the technology gaps/barriers

" ) | Existing info |
Critical Metal: Coking coal Example? Partner Info to be produced IPR status DELIV.
| Structured data Unstructured data |
WP2 - Current and Future Use of Coking coal (WP Leader: Fraunhofer)
Current use of Coking coal in Europe Steel production, other metallurgy & niche markets Reports, articles... LGI D2.1
Possible New Applications of Coking coal in Europe D2.3
Future Coki Id d - Industrial and . . R t jor trends affecting fut:
uture Loking coal deman ndustrial and consumer Growth due to demand by Chinese & Indian steel markets Reports, articles... LGI eporton majf)f rends attec '_ng uture No IPR issues D2.2
trends demand for critical raw material
Coking coal global value chains 9EGNI OGiAzy s LINROS&aaAy3dIs Y[ ydzFl Od dzﬂ]@epﬁrB,ErtidEé«S X LGI D2.1
WP3 - Mapping Coking coal supply for EU from primary and secondary sources (WP Leader: GTK)
Coking coal primary resources in EU Annual production by country; refinary production Database BGR EU Deposits Theft_ﬂ:tal:.asle ' |p3.a
confidentia
. . Production of 2° resources containing metal..mapping o
Coking coal secondary resources in EU 2 x < & x D3.2
€ Y NB &2 dzNDS & X
Challengues of Coking coal supply in EU Mines, annual production, exploration, processing, fefinjng Reports, fact sheets, studies BGR Market Analysis No IPR issues D3.3
WP4 - Production (WP Leader: VTT)
[ NO DATA
WP5 - Substitution (WP Leader: KTN)
Biomass as bio-kol or char coal in metallurgical coke. U:
Coking coal substitutability per applications Hyper coal (Japan) addition to Coking coal mix. Pre- Reserach on-goin Swerea MEFOS D5.1
ng ubstitutability p pplicat processed biomass to enhance the use of biomass tin going W :
Coking coal mix-increace the replacement ratio
Analysis of substitution trajectories and prerequisites D5.2
Economic assessment of substitution trajectories D5.3
Communication material (webinars,..) of Coking coal for
D5.4
stakeholders
WP6 - Technology gaps/barriers and innovation pathways in Coking coal value chain P Leader: NTUA)
Technology gaps/Barriers in Coking coal value chain D6.1
inhibing their extraction from primary resources i
Technology gaps/Barriers in Coking coal value chain
. N . D6.2
inhibing their extraction from secondary resources
Technology gaps/Barriers in Coking coal value chain _PhySI::_al fr;;f:ertles n blorbnat'sts :o be.
hindering substitution solutions in industrial Swerea MEFOS fnvestiga ? or proper.su sttu |on~ n D6.3
s metallurgical cokemaking as crushing,
applications ) o
grindability etc.
Innovative pathways to supply the future EU Coking coal D6.4

WP?7 - Policy Issues (WP Leader: MINPOL)

NO DATA

WP8 - WEEE Issues (WP Leader: UNU)

NO DATA
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12.2.2.7. CHROMIUM

Existing info
Critical Metal: Chromium Example? J Partner Info to be produced IPR status DELIV.
Structured data Unstructured data
WP?2 - Current and Future Use of Chromium (WP Leader: Fraunhofer)
Current use of ChromiuminEurope [{ GF Ay f Sa&a aiSStz adsstx Reports, articles LGI D2.1
Possible New Applications of a L s oa oA x s _,_ “ & = PR
L {SIél USNI RSalfAYyAl FuA2yZ 20KRLISRAO A Y LJRepoxfsiiadtiXles LGI D23
Chromium in Europe
Future Chromium demand - Industrial Strong growth in Asia driven by Chinese/Indian demand Reports, articles LGI Re_p_ort on major tr,ends affecting future demand for No IPR issues D2.2
and consumer trends critical raw material
Chromium global value chains 9EGNY OGAZ2YyS LINROSA&AAYIZ YI ydzfl Ol dzNA y 3 3|RedadtsSaxticles LGl D2.1
WP3 - Mapping Chromium supply for EU from primary and secondary sources (WP Leader: GTK
Number of mines..location..annual production in EU.. GTK D3.1
Chromium primary resources in EU i
P v Annual production by country; refinary production Database BGR EU Deposits The L.iatab.ase s D3.1
confidential
. . = < ~ A x <& x = . Identification and quantification of Cr secondary .
Chromium secondary resources inEU [t N2 RdzZOUA 2y 2F HO6 NBaz2dz2NDSa O Reports, articles Amphos21 resources No IPR issues D3.2
Challengues of Chromium supply in |Imports, exports, deficit, recycling, gaps.. GTK D33
EU Mines, annual production, exploration, processing, fefining Reports, fact sheets, studies BGR Market Analysis No IPRissues D33

WP4 - Production (WP Leader: VTT)

Main proccesing technologies for Smelting reduction of chromite ore in the SAF for ferrochrome Identification of different production routines and

lost of Crin the slag, dust, ect.

recover Cr from wates/by-products.

Chromium primary sources production Text book Reports, articles Swerea MEFOS considering the energy and raw materials efficiency. D41
Main proccesing technologies for . L State-of-the-art technologies for processing Cr
p_ 8 8 Carbothermic reduction in the arc furnace Reports, articles Swerea MEFOS 6 P J D4.2
Chromium secondary sources secondray resources
Main Frocessmg.technologles for Remelting stainless steel scrap in the EAF Text book Reports, articles Swerea MEFOS IdenFlflcatlon of the processing routine(s) and their D4.2
Chromium recycling barries
. 500, . . . . P .
Esti mafed recovery rates of 15 ZO.A] Qr is lost from primary resources durllng the smelting Reports, articles Swerea MEFOS Identification of Cr Ioss.from different resources and D42
Chromium reduction in the SAF for ferrochrome production recovery rates of chromium.
Estimated costs for Chromium . . . R Cost estimation for Cr production from different
. N Cost for different production routines Reports, articles Swerea MEFOS X . D4.2
processing technologies production routines
. . Gaps that limit environmental performance of the processing chpins Reports, books, articles, theses VT No IPRissues D43
Environmental and circular economy
aspects concerning Chromium . - . i i - ; -
P . 8 . Leaching of Cr from the Cr-containing steelmaking slag, dust, e . Cr leaching from d'f_ferem was‘tes or by p‘roducts, state
processing technologies Reports, articles Swerea MEFOS of-the-art technologies to avoid Cr leaching; methods to D43

Main Chromium producers

Outukumpu

Reports, article, website info

Swerea MEFOS

list of main Cr producer and their production capacity
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WP6 - Technology gaps/barriers and innovation pathways in Chromium value chain (WP Leader: NTUA)

Lack of efficient methods that allow an effective extraction,

Identification of technological gaps on primary

unlocking the technology
|gaps/barriers

Lo . . f - Reports, articles Amphos21 No IPR issues D6.1
availability of primary resources for industrial applications resources
Technology gaps/Barriers in Swot analysis, analysis of the economic relevance of
Chromium value chain inhibing their |IN comparison with the rest of the world, the EU capacity at each) industrial Cr value chain in the region of cyl, market | Issues (specific
extraction from primary resources  |the value chalnl stages is relatively low (e.g.‘ore is mined anq NA Reports from MSP-REFRAM project deliverables |CCRAM analyéus, indices SuStI(ablhda.d, dIStrlFJuCI})n raw internal registration |D6.1
processed in Finland to produce ferrochromium for the steel ind materials, reservas raw materials, aplicaciones .
. . . N . . . N number in ICCRAM)
and chrome based chemicals are produced in the UK). industriales, importancia aplicaciones, herramientas
conocimiento, compedia of publications, etc.
Lack of efficient methods that allow an effective extraction, ) Identificati f technological d .
Lo . . . Reports, articles Amphos21 entiiication of technological gaps on seconcary No IPRissues D6.2
availability of secondary resources for industrial applications resources
Grant Agreement CHROMIC "Efficient mineral
- - . . i d hyd tallurgical f by-
Lack of efficient beneficiation and hydrometallurgical technique: pmzesst' ng and hydrometallurgical recovery ot by BRGM P D62
i i roauc ontidentia .
Technology gaps/Barriers in recover Cr form secondary resources P n
Chromium value chain inhibing their metals from low-grade metal containing secondary
extraction from secondary resources raw materials"
The EU has always been an importer of chromite ores and IPR Issues (specific
concentrates, due to a lack of internal supply and to demand fr{NA Reports from MSP-REFRAM project deliverables ICCRAM internal registration |D6.2
the steel industry. number in ICCRAM)
Environmental and health concerns (carcinogenic potential) hal
been raised over some chromium compounds. For instance,
Technology gaps/Barriers in hexavalent chromium is highly toxic to humans and thus its usg .
R S . R . X i IPR Issues (specific
Chromium value chain hindering regulated by the EC, leading to a decreasing use of chromium i . . N . X
- R S . - . NA Reports from MSP-REFRAM project deliverables ICCRAM internal registration |D6.3
substitution solutions in industrial [some pplications such as aeronautics, where exavalent chromi .
o L X s number in ICCRAM)
applications used to protect aluminium parts from orrosion. Additionally,
inorganic chromium compounds used for pigments or in leathq
tanning are being increasingly substituted by organic materials.
Innovative pathways to supply the
future EU Chromium demand, D64

WP7 - Policy Issues (WP Leader: MINPOL)

NO DATA

WP8 - WEEE Issues (WP Leader: UNU)

NO DATA
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2.2.2.8. DYSPROSIUM

supply in EU

processing, fefining

AL — - —
G Hl6r|t|c?al e Example? SN Partner Info to be produced IPR status DELIV.
Dysprosium Structured data [ Unstructured data
WP2 - Current and Future Use of Dysprosium (WP Leader: Fraunhofer)
Total current European use (grouped as pal Reports. articles from EC oML Overview of information in existing No IPR issues D21
Current use of Dysprosium in of Heavy Rare Earths), by application. ports, literature (qualitative & quantitative) '
Europe
Permanent magnet Structured data from BRGM CEA D2.1
Possible New Applications of
o PP Structured data from BRGM CEA D2.3
Dysprosium in Europe
i Model results: Tonnages per Fraunhofer ISI Update scenarios No IPRissues D2.3
Future Dysprosium demand - end-use, global P .
Industrial and consumer trends
Structured data from BRGM CEA
Dysprosium global value chains Structured data from RARE CEA D2.1
WP3 - Mapping Dysprosium supply for EU from primary and secondary sources (WP Leader: GTK)
Information is
quotable for free,
L . Chapter in Critical Metal but ducti
Global distribution of rare earth deposits apterin rAI cal Metals BGS Y rEpro Y '9” D3.1
Handbook (Figure 13.4) of the figure will
need permission
from publisher
Copyright GTK
Number of mines. location..annual product Mineral deposit database of Update on REE deposits in the (Fi:ra;\gd) SGU
) ) . v v P GTK, FODD database covering  |GTK Report Archive GTK Fennoscandia area (GTK) and EU (all ! D3.1
Dysprosium primary resources in [in EU.. . (Sweden), NGU
Finland, Sweden and Norway WP partners)
EU (Norway)
Information is
quotable for free,
Global distribution of rare earth deposit; Mineral Profile: Rare Earth BGS but large passages D31
names and descriptions of major deposits Elements will need '
permission from
BGS
Annual production by country; refinal The database is
P Y y Y Database BGR EU Deposits X X D3.1
production confidential
Dysprosium secondary resources |Production of 2° resources containing Reports. articles Amphos2L SGU Identification and quantification of No IPR issues D3.2
inEU YSGFtddYlF LAY 2F N ports, P ’ dyprosium secondary resources ’
Challengues of Dysprosium Mines, annual production, exploration, . i i
gu ysprosiu p p Reports, fact sheets, studies BGR Market Analysis No IPRissues D3.3
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WP4 - Production (WP Leader: VTT)

Main proccesing technologies for

Technical books, reports and

MEFQOS, IMN,

Published books, articles and

Information is

stakeholders

) ) Xenotime ore processing ) ) ) ' quotable for free, [(D4.1
Dysprosium primary sources articles Chalmers, VTT industrial operational reports
but large passages
Review of SOA main processing
. . Reports, REE4EU project reports : i i
Recovery of REE from spent Ni-MH batterigs P X prol P IDENER technologies for Dy extraction from No IPRissues D4.2
Main proccesing technologies for (ongoing) secondary sources
Dysprosium secondary sources
Recovery of Dy from permanent
Patent CEA rvotBytromp Patent D4.2
magnet powder
Processing of end of use magnets Ongoing research Swerea MEFOS D4.2
Main processing technologies for
Dysprosium recycling
Reports, publications Chalmers
Estimated recovery rates of . . Detailed quatification of recovery rate .
. Recycling of EOL NdFeB magnets Ongoing research TU Delft . No IPRissues D4.2
Dysprosium of Dy in the magnets
Estimated costs for Dysprosium D42
processing technologies )
Environmental and circular
economy aspects concernin
,y P X g Reports, publications Chalmers D4.3
Dysprosium processing
technologies
Main Dysprosium producers D4.1
WP5 - Substitution (WP Leader: KTN)
. . - Reports and results from
Dysprosium substitutability per P . i Fraunhofer ISI No new information No IPRissues D5.1
- previous projects
applications -
Reduction of Dy ERECON Patents CEA
Analysis of substitution
aysis of substitution: ERECON CEA D5.2
trajectories and prerequisites
E i f
cono'mu': asses.sment: o ERECON CEA D5.3
substitution trajectories
Communication material
(webinars,..) of Dysprosium for ERECON CEA D5.4
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WP6 - Technology gaps/barriers and innovation pathways in Dysprosium value chain (WP Leader: NTUA)

Technology gaps/Barriers in

Lack of efficient methods that allow an

standards

enable CRM recycling

Dysprosium value chain inhibing . . I . . Amphos21, Identification of technological gaps on X
. X ) effective extraction, availability of primary Reports, articles ) No IPRissues D6.1
their extraction from primary R . S Chalmers primary resources
resources for industrial applications
resources
Technology gaps/Barriersin -
) 8y 8aps/ o Lack of efficient methods that allow an e .
Dysprosium value chain inhibing . . I X Amphos21, Identification of technological gaps on .
. . effective extraction, availability of secondan Reports, articles No IPRissues D6.2
their extraction from secondary . ) - Chalmers secondary resources
resources for industrial applications
resources
Technology gaps/Barriers in Further identification of technological
Dysprosium value chain Lack of efficient substitution for Dy for high . gaps/Barriers in Dysprosium value .
X . s . . Reports, articles TU Delft L K . . No IPR issues D6.3
hindering substitution solutions |temperature applications of the magnets chain hindering substitution solutions
in industrial applications in industrial applications.
Innovative pathways to supply
the future EU Dysprosium
. D6.4
demand, unlocking the
technology gaps/barriers
WP?7 - Palicy Issues (WP Leader: MINPOL)
Standards, policies, strategies . .
- . . Pan-EU policy framework/conflict D7.1D7.2
and regulatory frameworks in EU [EU Critical Raw Materials list CRM Factsheets SGU ) poliey /
R minerals D7.3
relevant to Dysprosium
Policy gaps in EU related to D7.1D7.2
Dysprosium D7.3
Policy recommendations for EU X : Pan-EU policy framework/conflict
. R ProMine, Minerals4EU SGU R D7.4
concerning Dysprosium minerals
WP8 - WEEE Issues (WP Leader: UNU)
Mapping the Dysprosium in WEEE X UNU Mapping of CRM-related products D8.1
roducts Identification of Dy in electronic component
P . y. X P Report from Eco-systemes BRGM D8.1
stocks, production in EU, worldwide
Relevance of recycling, mapping of
Mapping of technologies and EOL UNU technologies and EOL infrastructures D8.1
infrastrctures for recycling of for recycling of CRM
Dysprosium Recovery of Dy from permanent magnet in
vsp y Y p 9 Report from Extrade Project BRGM D8.1
WEEE
Financing of Dysprosium UNU Potential cost/benefit, financing of D8
recycling recycling if relevant )
Mapping of concentrations and UNU Mapping of concentrations and D8
accessibility of Dysprosium accessibility )
Necessary upgrades of regulations and
Upgrade of regulations and Y upg R 8
UNU (treatment) standards in order to D8.2
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o 5 I Existing info
Critical Metal: Erbium Example? Partner Info to be produced IPR status DELIV.
I Structured data Unstructured data I
WP2 - Current and Future Use of Erbium (WP Leader: Fraunhofer)
Current use of Erbium in Europe Total current European use (grouped as part Reports, articles from EC oML OVET\{IEV\{ of |nforma}|onI in existing literature No IPR issues D21
Heavy Rare Earths), by application. (qualitative & quantitative)
Possible New Applications of Erbium in Europe D23
Future Erbium demand - Industrial and consumer trends D2.2
Erbium global value chains D2.1
WP3 - Mapping Erbium supply for EU from primary and secondary sources (WP Leader: GTK)
e . Chapter in Critical Metals Information is quotable for free, but reproduction of
Global distribution of rare earth deposits Handbook (Figure 13.4) BGS the figure will need permission from publisher D31
Global distribution of rare earth deposit; namq Mineral Profile: Rare Earth Elements|BGs Information is quotable for free, but large passages D31
and descriptions of major deposits eral Profile: Rare ta ements will need permission from BGS )
Erbium primary resources in EU Number of mines.location..annual production Mineral deposit database of GTK, FODD Update on REE d its in the Fenn ndia ar
N N P! database covering Finland, Sweden and GTK Report Archive GTK pcate o eposits in the Fennoscandia area Copyright GTK (Finland), SGU (Sweden), NGU (Norway) |D3.1
EU.. (GTK) and EU (all WP partners)
Norway
Annual production by country; refinal
vp 4 i 24 Database BGR EU Deposits The database is confidential D3.1
production
> ry—— ry—
Erbium secondary resources in EU zmsd;(lz_uotn gfé ;Tsiljf;\s ;og'amgmg NE Reports, articles SGU L::z:::::tw" and quantification of REEs secondary D3.2
Challengues of Erbium supply in EU Mines, a.\nnual ;.m.)ductlon, exploration, Reports, fact sheets, studies BGR Market Analysis No IPRissues D3.3
processing, refining
WP4 - Production (WP Leader: VTT)
. . N . . N . Technical books, reports and MEFOS, IMN, Published books, articles and industrial operational |Information is quotable for free, but reproduction of
Main proccesing technologies for Erbium primary sources |lon adsorption clays processing articles Chalmers, VT reports the figure will need permission from publisher D41
Main proccesing technologies for Erbium secondary Reports, articles Chalmers No PR issues D42
sources ’ )
Main processing technologies for Erbium recycling Reports, articles Chalmers No IPR issues D4.2
Estimated recovery rates of Erbium Reports, articles Chalmers No IPRissues D4.2
Estimated costs for Erbium processing technologies D4.2
Environmental and circular economy aspects concerning D43
Erbium processing technologies i
Main Erbium producers D41
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WPS5 - Substitution (WP Leader: KTN)

NO DATA

WP6 - Technology gaps/barriers and innovation pathways in Erbium value chain (WP Leader: NTUA)

Technology gaps/Barriers in Erbium value chain

standards in order to enable CRM recycling

o N R ) Reports, publications Chalmers No IPRissues D6.1
inhibing their extraction from primary resources
Technology gaps/Barriers in Erbium value chain L .
o N R Reports, Publications Chalmers No IPRissues D6.2
inhibing their extraction from secondary resources
Technology gaps/Barriers in Erbium value chain
hindering substitution solutions in industrial
applications
Innovative pathways to supply the future EU Erbium
demand, unlocking the technology gaps/barriers

WP?7 - Policy Issues (WP Leader: MINPOL
.Standards, policies, .strategles and regulatory frameworks EU Critical Raw Materials list CRM Factsheets SGU Pan-EU policy framework/conflict minerals D7.107.2
in EU relevant to Erbium D7.3
Policy gaps in EU related to Erbium National databases E;; b7:2
Policy recommendations for EU concerning Erbium ProMine, Minerlas4EU SGU Pan-EU policy framework/conflict minerals D7.4
\WP8 - WEEE Issues (WP Leader: UNU)
Mapping the Erbium in WEEE products Mapping of CRM-related products D8.1
Mapping of technologies and EOL infrastrctures for Relevance of recycling, mapping of technologies and D81
recycling of Erbium EOL infrastructures for recycling of CRM )
Financing of Erbium recycling Potential cost/benefit, financing of recycling if D81

relevant

Mapping of concentrations and accessibility of Erbium Mapping of concentrations and accessibility D8.1
Upgrade of regulations and standards Necessary upgrades of regulations and (treatment) D82
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2.2.2.10. EUROPIUM

[Existing info

Critical Metal: Europium Example? IPanner Info to be produced IPR status DELIV.
[Structured data [Unstructured data |
WP2 - Current and Future Use of Europium (WP Leader: Fraunhofer)
Total current European Europium use (grouped as Lig Reports. articles from EC oML Overview of information in existing No IPRissues 021
- Rare Earths), by application. ports, literature (qualitative & quantitative) .
Current use of Europium in Europe
BRGM CEA D21
Possible New Applications of Europium in BRGM ceA D2.3
Europe i
Future Europium demand - Industrial and BRGM ceA D2.2
consumer trends )
RARE iation f
Europium global value chains earth)(assocla fon forrare CEA D2.1
WP3 - Mapping Europium supply for EU from primary and secondary sources (WP Leader: GTK)
Information is quotable for
L ; Chapter in Critical Metals free, but reproduction of the
lobal distribution of rar h i B D3.1
Global distribution of rare earth deposits Handbook (Figure 13.4) GS figure will need permission 3
from publisher
P . Information is quotable for
n . B Global distribution of rare earth deposit; names and Mineral Profile: Rare Earth fon s qu N
Europium primary resources in EU L . N BGS free, but large passages will D3.1
descriptions of major deposits Elements need permission from BGS
Mineral deposit database of Update on REE deposits in the
. . . P ° ) P - CeP Copyright GTK (Finland), SGU
Number of mines..location..annual production in EU.. |GTK, FODD database covering  |GTK Report Archive GTK Fennoscandia area (GTK) and EU (all WP (sweden), NGU (Norway) D3.1
Finland, Sweden and Norway partners) ' V!
Annual production by country; refinary production Database BGR EU Deposits The database is confidential _ [D3.1
. . Production of 2° resources containing metal..mapping . Identification and quantification of R
Europium secondary resources in EU A . = A x Reports, articles Amphos21, SGU . No IPRissues D3.2
NBE a2 dzZNDSa X Europium secondary resources
Mines, annual production, exploration, processing, . . R
Challengues of Europium supply in EU fefining p p p 9 Reports, fact sheets, studies BGR Market Analysis No IPRissues D3.3
WP4 - Production (WP Leader: VTT)
Information is quotable for
Main proccesing technologies for Europium . - . Technical books, reports and MEFOS , IMN, Published books, articles and industrial g X
primary sources Bastnaesite and monazite ores processing articles Chalmers, VTT operational reports free, but reproduction of the [D4.1
! figure will need permission
Recovery and purification by hydrometallurgy (see Wi
Main proccesing technologies for Europium S I N
P 8 8 P (possible input from participation in EGs, not direct Reports, publications ENEA, Chalmers Report No IPRissues D4.2
secondary sources -
contribution)
Recovery and purification by hydrometallurgy (see Wi
Main processing technologies for Europium S S N
re cI?n 8 8 P (possible input from participation in EGs, not direct Reports, publications ENEA, Chalmers Report No IPRissues D4.2
cveling contribution)
Estimated recovery rates of Europium D4.2
Estimated costs for Europium processing D42
technologies .
Environmental and circular economy aspects
concerning Europium processing D43
technologies
Main Europium producers D41
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* X %
* *
/ * *
* *
* 4k
WP5 - Substitution (WP Leader: KTN)
Europium substitutability per applications ERECON (2015) CEA D5.1
Analysis of substitution trajectories and
L ERECON (2015) CEA D5.2
prerequisites
Economic assessment of substitution trajectories ERECON (2015) CEA D5.3
Communication material (webinars,..) of
. ERECON (2015) CEA D5.4
Europium for stakeholders
WP6 - Technology gaps/barriers and innovation pathways in Europium value chain (WP Leader: NTUA)
Technélogy_gaps/tfarrlers ”_' uroplum.value Lack of efficient methods that allow an effective extraction, ) Identification of technological gaps on primary R
chain inhibing their extraction from primary PR . . . - Reports, articles Amphos21 No IPRissues D6.1
availability of primary resources for industrial applications resources
resources
Lack of efficient methods that allow an effective extraction, Reports, articles Amphos21 Identification of technological gaps on No IPR issues 06.2
Technology gaps/barriers in Europium value availability of secondary resources for industrial applications ports, P secondary resources :
chain inhibing their extraction from secondary
resources Review on existing LCA studies on extraction from secondary ENEA
resources
Technology gaps/barriers in Europium value
chain hindering substitution solutions in D6.3
industrial applications
Innovative pathways to supply the future EU
Europium demand, unlocking the technology Report, articles Chalmers Report D6.4
gaps/barriers
WP7 - Policy Issues (WP Leader: MINPOL)
Standards, policies, strategi d lat . . " . . N D7.1,D7.2
andards p.o Icies, strategies an: regu atory EU Critical Raw Materials list CRM Factsheets SGU Pan-EU policy framework/conflict minerals
frameworks in EU relevant to Europium ,D7.3
Policy gaps in EU related to Europium National databases ?377'13'D7'2
Policy recommendations for EU concerning n n . . N
: ProMine, Minerals4EU SGU Pan-EU policy framework/conflict minerals D7.4
Europium
WP8 - WEEE Issues (WP Leader: UNU)
X Dopant in some converters of white LEDs X UNU, Fraunhofer IZM  |Mapping of CRM-related products Public D8.1
Mapping the Europium in WEEE products
Recovery of REEE from WEEE Reports BRGM D8.1
Relevance of recycling, mapping of
No recycling, technology possibly available Fraunhofer 1ZM technologies and EOL infrastructures for D8.1
recycling of CRM
Mapping of technologies and EOL infrastructures [Recoyery of REEE from fluorescent powders Report BRGM D8.1
for recycling of Europium
Hydrometallurgy for recovery/purification of Eu from exhauste: ENEA
fluorescent lamps
. : Potential t/benefit, fi i f ling if
Financing of Europium recycling No financing otential cost/benefit, financing of recyclingi D8.1
relevant
Mapping of concentrations and accessibility of |Very low concentrations in LED converters (accessible after m: . . - .
n . . . Fraunhofer 1ZM Mapping of concentrations and accessibility Public D8.1
Europium dismantling, process for removal of converters available)
Necessary upgrades of regulations and
Upgrade of regulations and standards (treatment) standards in order to enable CRM D8.2

recycling
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2.2.2.11. FLUORSPAR

. Existing info
Critical Metal: Fluorspar Example? g Partner Info to be produced IPR status DELIV.
Structured data Unstructured data
WP?2 - Current and Future Use of Fluorspar (WP Leader: Fraunhofer)
Information is quotable for
) . . n Mineral Profile: Fluorspar BGS free, but large passages will [D2.1
Current use of Fluorspar in Europe Hydrofluoric acid, steel, aluminium... need permission from BGS
Reports, articles... LGI D2.1
Possible New Applications of Fluorspar 023
in Europe )
Future Fluorspar demand - Industrial ~ |Moderate growth driven by fluorochemica Reports, articles... Gl Report on majfm.' trends affecti rlg future No IPRissues 022
and consumer trends and Al demand for critical raw material
Fluorspar global value chains 9EGNI OGA2y S LINPOS&&AY IS YI ydzFt Ol dzNJRépars, ardzies. X LGI D2.1
WP3 - Mapping Fluorspar supply for EU from primary and secondary sources (WP Leader: GTK)
Information is quotable for
Names and descriptions of major depositg Mineral Profile: Fluorspar BGS free, but large passages will |D3.1
Fluorspar primary resources in EU need permission from BGS
Annual production by country; refina . . . .
.p Y Y 24 Database BGR EU Deposits The database is confidential |D3.1
production
Identificati d tificati f F
Fluorspar secondary resources in EU Articles, reports, thesis SGU entiication and quantitication o D3.2
secondary resources
Mi | i lorati
Challengues of Fluorspar supply in EU \nes, Z_innua .pl.'oducllon, exploration, Reports, fact sheets, studies BGR Market Analysis No IPR issues D3.3
processing, fefining
WP4 - Production (WP LeadeR: VTT)
NO DATA
WPS5 - Substitution (WP Leader: KTN)
Fl um.'spa.r substitutability per DIS!I’I[IJUIIOHI gf end uses and correspondi Reports from CRM Innonet and FhG CRM Profile Reports Information freely available |D5.1
applications substitutability assessments updates
Analysis of substitution trajectories . -
v L ) Options for substitution Reports and articles CEA Substitution strategy guide Information freely available |D5.2
and prerequisites
Eco.nomi(.: assessment of substitution  |Relevance of substitution for the Europea Reports and articles VIT Repor_t or? the ec.onom_ic assessment of Information freely available |D5.3
trajectories economy substitution trajectories
Communication material (webinars,.) - |Material FO r,alse awareness of opportuniti Case studies, webinars KTN Delivery of case studies and webinars |Information freely available [D5.4
of Fluorspar for stakeholders for substitution
WP6 - Technology gaps/barriers and innovation pathways in Fluorspar value chain (WP Leader: NTUA)
NO DATA
WP?7 - Policy Issues (WP Leader: MINPOL)
Standards, policies, strategi d . .
andards, policies, s r:_a egles an . . . Pan-EU policy framework/conflict D7.1D7.2
regulatory frameworks in EU relevant to EU Critical Raw Materials list CRM Factsheets SGU K
minerals D7.3
Fluorspar
. . . D7.1D7.2
Policy gaps in EU related to Fluorspar National databases 073
Policy re:commendatlons for EU ProMine, Minerals4EU sGU PeTn-EU policy framework/conflict D74
concerning Fluorspar minerals
WP8 - WEEE Issues (WP Leader: UNU)

NO DATA
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SCRIREEN
:2.2.2.12. GADOLINIUM
Critical Metal: Gadolinium Example? Exisinglinie Partner Info to be produced IPR status DELIV.
Structured data |Unstructured data
WP?2 - Current and Future Use of Gadolinium (WP Leader: Fraunhofer)
Total current European use Overview of information in existing
(grouped as part of Heavy Ra Reports, articles from EC CML literature (qualitative & No IPRissues D2.1
Current use of Gadolinium in Earths), by application. quantitative)
Europe Additive f t
itive for permanent magneg
P g BRGM CEA D2.1
and alloys
Possi —
053|blle‘ NE\‘N Applications of BRGM CEA D2.3
Gadolinium in Europe
Future Gadolinium demand -
: BRGM CEA D2.2
Industrial and consumer trends
RARE iation f
Gadolinium global value chains (association for rare CEA D2.1
earth)
WP3 - Mapping Gadolinium supply for EU from primary and secondary sources (WP Leader: GTK)
Information is quotable for free,
Global distribution of rare eartl Chapter in Critical Metals BGS but reproduction of the figure D31
deposits Handbook (Figure 13.4) will need permission from ’
publisher
Number of Mineral deposit database of Update on REE deposits in the
ini i i . . Copyright GTK (Finland), SGU
Gadolinium primary resources in mines..location..annual GTK, FODD database covering |GTK Report Archive GTK Fennoscandia area (GTK) and EU (all pyrig (Fi ) D3.1
EU L . (Sweden), NGU (Norway)
production in EU.. Finland, Sweden and Norway WP partners)
Global distribution of rare eartl . § Information is quotable for free,
. L Mineral Profile: Rare Earth X
deposit; names and descriptio Elements BGS but large passages will need D3.1
of major deposits permission from BGS
Annual production by country;|
. P . Y y Database BGR EU deposits The database is confidential D3.1
refinary production
L Production of 2° resources - R
Gadolinium secondary resources L . . Identification and quantification of .
in EU containing metal..mapping of Reports, articles Amphos21, SGU adolinium secondary resources No IPRissues D3.2
NB & 2 dZND S 8 X 8 v
Chall f Gadolini Mines, annual production,
2 en.gues ot adofinium . P . - Reports, fact sheets, studies BGR Market Analysis No IPRissues D3.3
supply in EU exploration, processing, feflnlrl
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WP4 - Production (WP Leader: VTT)
. . Information is quotable for free,
Main proccesing technologies for [Bastnaesite and monazite ore| Technical books, reports and MEFOS, IMN, Published books, articles and but re roductijn of the figure D41
Gadolinium primary sources processing articles Chalmers, VTT industrial operational reports A P o g ’
will need permission from
Recovery and purification by
Main proccesing technologies for [hydrometallur ossible in
' p X ing El M L. gy (P P Reports, articles ENEA, Chalmers No IPRissues D4.2
Gadolinium secondary sources  [from participation in EGs, not
direct contribution)
Recovery and purification by
Main processing technologies for |hydrometallurgy (possible inp ’ )
L K SR Reports, articles ENEA No IPRissues D4.2
Gadolinium recycling from participation in EGs, not
direct contribution)
Estimat
S |mz‘a ?d recovery rates of D4.2
Gadolinium
Estimated costs for Gadolinium Da.2
processing technologies .
Environmental and circular
economy aspects concerning
L : D4.3
Gadolinium processing
technologies
Main Gadolinium producers D4.1
WPS5 - Substitution (WP Leader: KTN)
i - 0
Gad? |n{um substitutability per ERECON (2015) CEA D5.1
applications
Analysis of substitution
aysts » ERECON (2015) CEA D5.2
trajectories and prerequisites
Economic assessment of
L X . ERECON (2015) CEA D5.3
substitution trajectories
Communication material
(webinars,..) of Gadolinium for ERECON (2015) CEA D5.4

stakeholders
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WP6 - Technology gaps/barriers and innovation pathways in Gadolinium value chain (WP Leader: NTUA)

Technology gaps/Barriers in

Lack of efficient methods that

standards

to enable CRM recycling

Gadolinium value chain inhibing |allow an effective extraction, . Chalmers, Identification of technological gaps .
. . . S . Reports, articles R No IPRissues D6.1
their extraction from primary availability of primary resourcs Amphos21 on primary resources
resources for industrial applications
Lack of efficient methods that
allow an effective extraction, L .
L - . Chalmers, Identification of technological gaps .
Technology gaps/Barriers in availability of secondary Reports, articles No IPRissues D6.2
L Lo . . Amphos21 on secondary resources
Gadolinium value chain inhibing |resources for industrial
their extraction from secondary |applications
resources Review on existing LCA studig
on extraction from secondary ENEA
resources
Technology gaps/Barriers in
Gadolinium value chain D6.3
hindering substitution solutions ’
in industrial applications
Innovative pathways to supply
he f E lini
the future UGa_do inium D6.4
demand, unlocking the
technology gaps/barriers
WP7 - Policy Issues (WP Leader: MINPOL)
Standards, policies, strategies Pan-EU policy framework/conflict D7.1D7.2
" . . - 1 Wi I . .
and regulatory frameworks in EU |EU Critical Raw Materials list |CRM Factsheets SGU R policy
. minerals D7.3
relevant to Gadolinium
Poli in EUrelated t D7.1D7.2
° |cyAg?ps n relatedto National databases
Gadolinium D7.3
Policy recommendations for EU Pan-EU policy framework/conflict
yre aa ProMine, Minerals4EU SGU n-EL policy / D7.4
concerning Gadolinium minerals
WP8 - WEEE Issues (WP Leader: UNU)
Mapping the Gadolinium in WEEE . L
pping In some converters of white LED Mapping of CRM-related products D8.1
products
Mapping of technologies and EOL . Relevance of recycling, mapping of
) pping 8! ; No recycling, technology v ; veling pping
infrastrctures for recycling of ossibly available technologies and EOL D8.1
Gadolinium p Y infrastructures for recycling of CRM
Financing of Gadolinium . . Potential cost/benefit, financing of
) 8 No financing L / 8 D8.1
recycling recycling if relevant
i . Very low concentration, X i
Mapping of concentrations and . Mapping of concentrations and
o o converters accessible, but no UNU o D8.1
accessibility of Gadolinium . . accessibility
detailled knowledge available
. Necessary upgrades of regulations
Upgrade of regulations and R
and (treatment) standards in order D8.2
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12.2.2.13. GALLIUM

Existing info

Critical Metal: Gallium Example? I Partner Info to be produced IPR status DELIV.
[ Structured data Unstructured data |
WP?2 - Current and Future Use of Gallium (WP Leader: Fraunhofer)
Information is quotable for free, but
Chapter in Critical Metals reproduction of significant passages of
Integrated circuits, LED, alloys, batteries, magn Handbook BGs text will need permission from p21
t+X publisher
Current use of Gallium in Europe Reports, articles LGI D2.1
N . Overview of information in existing R
Total current European use, by application. Reports, articles from EC CML 3 L . No IPRissues D2.1
literature (qualitative & quantitative)
PV (CIGS), power electronic, additive in alloys |BRGM CEA Update D2.1
95 F2NJ ASYySNr € tAIKG ax Reports, articl LGl D23
Possible New Applications of Gallium in Europe [ Y y eports, articles
BRGM CEA Update D2.3
. X Strong growth driven by LED and PV Reports, articles LGI Reporton majfnrtrends affect!ng future No IPRissues D2.2
Future Gallium demand - Industrial and consumer trends demand for critical raw material
BRGM CEA Update D2.2
Esti of Gallium tonnage required in 2035 f|
Future demand - Quantitative scenarios . L ge req FhGISI No new information No IPRissues D2.3
certain applications, global
9EGNI OlGA2y> LINPOSAAAY[IS YI ydzF I O dfepoyfsalticledza S X LGI D2.1
Gallium global value chains
BRGM CEA Update D2.1
WP3 - Mapping Gallium supply for EU from primary and secondary sources (WP Leader: GTK)
Information is quotable for free, but
Sources of gallium Chapterin Critical Metals B8GS reprod.uction ofsign.ifif:ant passages of 031
. . . Handbook text will need permission from
Gallium primary resources in EU N
publisher
Annual production by country; refinary productifiratabase BGR EU Deposits The database is confidential D3.1
Production of 2° resources containing Amphos21, [Identification and quantification of .
Galli d inEU a A x Reports, articl . No IPR D3.2
atlium secondary resources in YSUulf oYl LIWAY3T 2F NbBa eports, articles SGU gallium secondary resources o IPRissues
Mines, annual production, exploration, . ) :
Challengues of Gallium supply in EU . p . P Reports, fact sheets, studies BGR Market Analysis No IPRissues D3.3
processing, fefining
WP4 - Production (WP Leader: VTT)
Mai ing technologies for Gallium pri .
Soz':czsmccesmg echnologles for Gallium primary State of the art processing techniques in mines Reports, books, articles, theses VTT No IPRissues D4.1
Main proccesing technologies for Gallium secondary . . . " . .
sources State of the art processing techniques with tailigs Reports, books, articles, theses VTT No IPRissues D4.2
Main processing technologies for Gallium recycling _State o_f the art processing techniques with Reports, books, articles, theses V1T No IPRissues D4.2
industrial waste
Estimated recovery rates of Gallium Recovery rate from EoL Rre;:.o:fs, books, articles, theses, V1T No IPRissues D4.2
atistic:
R . . X Cost for recovery from EoL vs. from primary . .
Estimated costs for Gallium processing technologies Reports, books, articles, theses VTT No IPRissues D4.2
resources
Environmental and circular economy aspects concerning
Gallium processing technologies
Producer companies and their location, annual
Main Gallium producers P Statistics, reports VTT No IPRissues D4.1

production
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WP5 - Substitution (WP Leader: KTN)

Reports and results from previous

CRM recycling

Distribution of end uses and correspondin i
Gallium substitutability per applications . L P 9 projects FhGIsI CRMProfile Reports Information freely available D5.1
substitutability assessments
BRGM CEA Update
Analysis of substitution trajectories and prerequisites  |Options for substitution BRGM Reports and articles CEA Substitution strategy guide Information freely available D5.2
- . Report on the economic assessment of . .
) o _ ) Relevance of substitution for the European Reports and articles VTT . A ) Information freely available D5.3
Economic assessment of substitution trajectories economy substitution trajectories
BRGM CEA Update Information freely available D5.3
Communication material (webinars,..) of Gallium for Material to raise awareness of opportunities for Case studies, webinars KTN Delivery of case studies and webinars . .
o Information freely available D5.4
stakeholders substitution BRGM CEA Update
WP6 - Technology gaps/barriers and innovation pathways in Gallium value chain (WP Leader: NTUA)
Lack of efficient methods that allow an effective|
Technology gaps/Barriers in Gallium value chain inhibing . P . . Identification of technological gaps on .
) - . extraction, availability of primary resources for Reports, articles Amphos21 | No IPRissues D6.1
their extraction from primary resources . . - primary resources
industrial applications
Technology gaps/Barriers in Gallium value chain inhibing Lack Of_ efﬂmen_t m_e.thods thatallow an effective . Identification of technological gaps on .
) - extraction, availability of secondary resources f Reports, articles Amphos21 No IPRissues D6.2
their extraction from secondary resources X R - secondary resources
industrial applications
Technology gaps/Barriers in Gallium value chain
hindering substitution solutions in industrial D6.3
applications
Innovative pathways to supply the future EU Gallium D64
demand, unlocking the technology gaps/barriers :
WP?7 - Policy Issues (WP Leader: MINPOL)
Standards, policies, strategies and regulato L. . . Pan-EU policy framework/conflict D7.1D7.2
pe g ' 768 i EU Critical Raw Materials list CRM Factsheets SGU R policy /
frameworks in EU relevant to Gallium minerals D7.3
D7.1D7.2
Policy gaps in EU related to Gallium National databases 073
Pan-EU policy framework/conflict
Policy recommendations for EU concerning Gallium ProMine, Minerals4EU SGU mineraIFs’ v / D7.4
WP8 - WEEE Issues (WP Leader: UNU)
. UNU, . .
Mapping the Gallium in WEEE products In chips of LEDs X Fraunhofer Mapping of CRM-related products Public D8.1
In electronic compounds Literature Survey BRGM D8.1
Recovery of Ga from WEEE Literature Survey BRGM D8.1
Mapping of technologies and EOL infrastrctures for Relevance of recycling, mapping of
recycling of Gallium Technologies probably available X technologies and EOL infrastructures for D8.1
recycling of CRM
) . . . ) . Potential cost/benefit, financing of
Financing of Gallium recycling No financing X L D8.1
recycling if relevant
UNY, Mapping of concentrations and
Mapping of concentrations and accessibility of Gallium |Very low concentration X Fraunhofer achSSibgiIit Public D8.1
1ZM Y
Necessary upgrades of regulations and
Upgrade of regulations and standards (treatment) standards in order to enable D8.2
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12.2.2.14. GERMANIUM

Existing info
Critical Metal: Germanium Example? g Partner Info to be produced IPR status DELIV.
Structured data |Unstructured data
WP?2 - Current and Future Use of Germanium (WP Leader: Fraunhofer)
Fibre optics, catalysts (polymers), infrareq . .
. - A P - ~ Reports, articles LGI No IPR issues D2.1
o 21002104y S5t SOGNRO S| P
Current use of Germanium in Europe N © A T
Total current European use, by application R ts, articles fi EC |CML Overview of information in existing No IPR D2.1
P » by app ! eports, articles from literature (qualitative & quantitative) ° fssues '
Possible New Applications of Germaniumin Reports, articles LGl No IPR issues D23
Europe
Future Germanium demand - Industrial and Ste?dy growth driven by infrared ans fibr Reports, articles LGl Reporton maj'olj trends affectl'ng future No IPR issues D2.2
consumer trends optics demand for critical raw material
o . Estimates of Germanium tonnage required . . .
Future demand - Quantitative scenarios . A - Fraunhofer ISl [No new information No IPRissues D23
in 2035 for certain applications, global
Germanium global value chains QEGNY OGlA2ys LINROS&aaAYy3AsS YI ydzFl Ol dzNR y 3 JRepdrds, SiXicles LGI No IPR issues D2.1
WP3 - Mapping Germanium supply for EU from primary and secondary sources (WP Leader: GTK)
Germanium primary resources in EU Annual_pmdumlon by country; refinary Database BGR EU Deposits The ‘_jata b_ase s D3.1
production confidential
. . Production of 2° resources containing . Amphos21, Identification and quantification of .
Germanium secondary resources in EU A Reports, articles No IPR issues D3.2
v YSUlt ddY| LAY 2F P SGU gallium secondary resources
Challengues of Germanium supply in EU Mines, gnnual _ijOducuon' exploration, Reports, fact sheets, studies [BGR Market Analysis No IPR issues D33
processing, refining
WP4 - Production (WP Leader: VTT)
Main proccesing technologies for D41
Germanium primary sources :
. Master Thesis, Reports, A document containing SoA of technology .
Recovery of Germanium from fly ash i IDENER X No IPR issues D4.2
Main proccesing technologies for Articles for Ge extraction from secondary sources
Germanium secondary sources P ~ : -
Recovery.of Germanium from by-product: Report IMN Recoverylof Germanium from by-products No IPR issues D42
of Zn/Pb industry of Zn/Pb industry
Main processing technologies for D42
Germanium recycling )
Estimated recovery rates of Germanium D4.2
Estimated costs for Germanium processing D42
technologies i
. . A document containing information about
Environmental and circular economy aspects ircul d R al
concerning Germanium processing Loss of Germanium in value chains Reports, articles IDENER circufar economy én envi ronn_qen a No IPR issues D4.3
. aspects of Germanium processing
technologies R
technologies
Main Germanium producers D4.1
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WPS5 - Substitution (WP Leader: KTN)

Report containing Ge substitutability per

Information freely

CRM recycling

Reports, articles, theses IMN licati {labl D5.1
Germanium substitutability per application |AsGa, Sb203 (Catalyst PET) R " 4 Y appiications Iavfal a 5 freel
epqr san resu s from Fraunhofer ISI |CRM Profile Reports n olrma fon freely D5.1
previous projects available
. A . Information freel
Reports and articles CEA Substitution strategy guide R ! y
Analysis of substitution trajectories and . — available
L Options for substitution , L , K , D5.2
prerequisites . Analysis of substitution trajectories and |[Information freely
Reports, articles, theses IMN o R
prerequisites available
Economic assessment of substitution Relevance of substitution for the Europed . Report on the economic assessment of Information freely
. . Reports and articles VTT L A X R D5.3
trajectories economy substitution trajectories available
C icati terial bi ..)of Material to raise awareness of Inf tion freel
ommur_ﬂca ion material {webinars,.) o . L Case studies, webinars KTN Delivery of case studies and webinars n o.rma fon freely D5.4
Germanium for stakeholders opportunities for substitution available
WP6 - Technology gaps/barriers and innovation pathways in Germanium value chain (WP Leader: NTUA)
Technology gaps/Barriers in Germanium Lack of efficient methods that allow an |dentification of technological N
value chain inhibing their extraction from effective extraction, availability of primary| Reports, articles Amphos21 ? cation oftechnological gaps o No IPR issues D6.1
. R . - primary resources
primary resources resources for industrial applications
Technol /Barri inG ) Lack of efficient methods that allow an
echno og_y ga p_s N arrler.s n ern?anlum effective extraction, availability of . Identification of technological gaps on .
value chain inhibing their extraction from . . Reports, articles Amphos21 No IPR issues D6.2
secondary resources for industrial secondary resources
secondary resources -
applications
Technology gaps/Barriers in Germanium
value chain hindering substitution solutions D6.3
inindustrial applications
Innovative pathways to supply the future EU
Germanium demand, unlocking the D6.4
technology gaps/barriers
WP7 - Policy Issues (WP Leader: MINPOL)
Standards, policies, strategies and . .
potic . 8! - . . Pan-EU policy framework/conflict D7.1D7.2
regulatory frameworks in EU relevant to EU Critical Raw Materials list CRM Factsheets SGU A
) minerals D7.3
Germanium
D7.1D7.2
Policy gaps in EU related to Germanium National databases D7.3
Policy r?commendatlons for EU concerning ProMine, Minerals4EU sGU Paln-EU policy framework/conflict D7.4
Germanium minerals
WP8 - WEEE Issues (WP Leader: UNU)
Mapping the Germanium in WEEE products  [Used in some chips Reports, articles UNU, IMN Mapping of CRM-related products No IPR issues D8.1
. . Relevance of recycling, mapping of
!\/Iappmg of technologle? and EOL . UNU technologies and EOL infrastructures for D8.1
infrastrctures for recycling of Germanium .
recycling of CRM
Potential t/bi fit, fi i f
Financing of Germanium recycling UNU oten ,Ia f:os /benefit, financing o D8.1
recycling if relevant
Mapping of concentrations and accessibility UNU Mapping of concentrations and D8.1
of Germanium accessibility i
Necessary upgrades of regulations and
Upgrade of regulations and standards UNU (treatment) standards in order to enable D8.2
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12.2.2.15. INDIUM

" ) | Existing info |
Critical Metal: Indium Example? Partner Info to be produced IPR status DELIV.
| Structured data | Unstructured data |
WP?2 - Current and Future Use of Indium (WP Leader: Fraunhofer)
Cthd LIySt RA&ALI I &ar 42t RPNAEZT t 3 [95X Reports, articles LGI
Current use of Indium in Europe Total current European use, by application. Reports, articles from ¢, (?verwew of mfgrmgnon in existing No IPR issues D21
EC literature (qualitative & quantitative)
TCO Lack of data CEA
. - - Reports, articles LGI
Possible New Applications of Indium in Europe D2.3
Lack of data CEA
Future Indium demand - Industrial and consumer ~ |Strong growth for LED and PV Reports, articles LG Reporton maj?rtrends affeCt'f]g future No IPR issues
demand for critical raw material D2.2
trends
Lack of data CEA
Future demand - Quantitative scenarios anmates ofmdwmton?agel: required Fraunhofer ISI No new information No IPRissues D2.3
in 2035 for certain applications, global
9EGN} OliA2ys LINROS&aaAY3IsS YHydzFl OGdzNAyYy 35 dza S X|Reports, articles LGl
Indium global value chains D2.1
Lack of data CEA
WP3 - Mapping Indium supply for EU from primary and secondary sources (WP Leader: GTK)
Indium primary resources in EU annual production by country; refinary production Database BGR EU Deposits The::tak;asle s D3.1
confidentia
. . Production of 2° resources containing metal..mapping of N Identification and quantification of .
Indium secondary resources in EU A o S Ao Reports, articles Amphos21, SGU M No IPRissues D3.2
v NB & 2 dzZNDS a X P P indium secondary resources
Challengues of Indium supply in EU Mines, annual production, exploration, processing, fefining thilp:i:sS’ factsheets, BGR Market Analysis No IPRissues D33
'WP4 - Production (WP Leader:VTT)
Main proccesing technologies for Indium primary D41
sources i
Main proccesing technologies for Indium secondary Recoyery .and purlﬂcatlo.n .by hydlfometallurgy (See WP8)
(possible input from participation in EGs, not direct ENEA D4.2
sources . .
contribution)
Recovery and purification by hydrometallurgy (see WP8)
) . X . X (possible input from participation in EGs, not direct ENEA D4.2
Main processing technologies for Indium recycling contribution)
Extraction of In from EoL PV panels Ongoing project CEA D4.2
Estimated recovery rates of Indium D4.2
Estimated costs for Indium processing technologies D4.2
Environmental and circular economy aspects Indium as the by-product of main non-ferrous metals. Iéentlflcatlon of Environmental an.d .
N " N . . . : : . TU Delft circular economy aspects concerning No IPRissues D43
concerning Indium processing technologies Circularity of In is crucial for sustainable In supply. " N X
Indium processing technologies
Main Indium producers D4.1
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WPS5 - Substitution (WP Leader: KTN)

Distribution of end uses and corresponding substitutabilit|

its

Reports and results
from previous projects

Fraunhofer ISI

CRM Profile Reports

PEDOT:PSS and other conductive polymers, metal grids,

ENEA (project coordinator of a KIC EIT Raw

CRM recycling

i i ili icati . N Materials Nety k of Infrastruct ith CSIC,
Indium substitutability per applications nanowires, metal nano-meshes, carbon nanotubes, Reports, articles aterials Network ot Infrastructure with D5.1
. . Grenoble INP, PoliMI, TU Darmstadt, UniMI-
graphene, other metal oxides for displays, PV and OLED. N ) .
Bicocca, Univ. Lorraine, CNRS, CNR, FBK).
i . Patents, Ph.D. thesis,
metallic nanowires random network for TCO a ,e" s esis CEA
articles
Options for substitution Reports and articles CEA Substitution strategy guide
i ituti i i Prerequisites Information freely
Analysis of substitution trajectories and - improvement of conductivity vs. transparency of new vailable D5.2
prerequisites materials; Reports, articles ENEA
- stability of materials vs. time, vs. environment, vs. electri
stress, vs. temperature, vs. light exposition, etc.
L . Report on the economic assessment of
Relevance of substitution for the European economy Reports and articles vIT L R N
X o . . substitution trajectories
Economic assessment of substitution trajectories — D5.3
Analyses evaluate a market of 400+ milllion US$ for ITO Market analyses ENEA
substitution in 2027 (source IDTechEx) ¥
P . B " Case studies, webinars |KTN Delivery of case studies and webinars
Communication material (webinars,..) of Indium for Material to raise awareness of opportunities for substituti D5.4
stakeholders PP Reports, articles, ENEA -
market analyses
WP6 - Technology gaps/barriers and innovation pathways in Indium value chain (WP Leader: NTUA)
Technol Barriers in Indi lue chai Lack of efficient meth hat allow an effective extraction| Identification of technological
.ec. n.o ogy gaps/ antlers in ndl.um value chain ac. o} Ag ciel t. ethods that allo! § ef ept e € »t a(?to Reports, articles Amphos21 d_entl ication of technological gaps on No IPR issues D6.1
inhibing their extraction from primary resources availability of primary resources for industrial applications primary resources
Lack of efficient methods that allow an effective extraction| R Identification of technological gaps on R
" B " B o . . P Reports, articles Amphos21 No IPR issues D6.2
Technology gaps/Barriers in Indium value chain availability of secondary resources for industrial applicatid secondary resources
inhibing their extraction from secondary resources - -
Review on existing LCA studies on extraction from secon
ENEA D6.2
resources
Technology gaps/Barriers in Indium value chain ITO still outperforms all its proposed subtitutes, but
hindering substitution solutions in industrial increasing request of plastic/flexible substrates/applicatiol Reports, articles ENEA D6.3
applications will need more new transparent conductive films
Innovative pathways to supply the future EU Indium D6.4
demand, unlocking the technology gaps/barriers )
WP7 - Policy Issues (WP Leader: MINPOL)
D7 T
Standards, policies, strategies and regulator . . " Pan-EU policy framework/conflict
P € el ree v EU Critical Raw Materials list CRM Factsheets SGU R peticy / D7.2
frameworks in EU relevant to Indium minerals o
Policy gaps in EU related to Indium National databases :_]:
Policy recommendations for EU concerning Indium ProMine, Minerals4EU SGU PéanUIpOIICV framework/conflict D7.4
minerals
WP8 - WEEE Issues (WP Leader: UNU)
Mapping the Indium in WEEE products In LED-chips, flat panel displays (FPDs), solar power modules Reports, articles UNU, Fraunhofer 1ZM, IMN Mapping of CRM-related products Public D8.1
Relevance of recycling, mapping of
Mapping of technologies and EOL infrastrctures for Available X Fraunhofer IZM technlt?logiefs and EOL infrastructures for [Public D8.1
recycling of Indium — recycling of CRM
veling Hydrometallurgy for recovery/purification of In from LCD
ENEA D8.1
screen
. n N h " N Potential t/benefit, fi i f B
Financing of Indium recycling None, concentration too low Reports, articles UNU oten _'a ,CDS /benefit, financing o Public D8.1
recycling if relevant
M i f i ibili f . . ™M i f i
apping o concentrations and accessibility o \Very low concentrations in LEDs and FPDs UNU, Fraunhofer 1ZM apping o concentrations and Public D8.1
Indium accessibility
Necessary upgrades of regulations and
Upgrade of regulations and standards (treatment) standards in order to enable D8.2
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Existing info
Critical Metal: Iridium Example? l J lPartner Info to be produced IPR status DELIV
[Structured dataUnstructured data |
WP2 - Current and Future Use of Iridium (WP Leader: Fraunhofer)
Chapter in Critical Metals BGS Information is quotable for free, but large passages will D2.1
Handbook need permission from publisher )
Current use of Iridium in Europe Uses of platinum group metals R L i R R R
Mineral Profile: Platinum Group BGS Information is quotable for free, but large passages will D21
Metals need permission from BGS )
Possible New Applications of D23
Iridium in Europe )
Future Iridium demand - Industrial 022
and consumer trends )
Iridium global value chains D2.1
WP3 - Mapping Iridium supply for EU from primary and secondary sources (WP Leader: GTK)
o . . L . - . Chapter in Critical Metals Information is quotable for free, but reproduction of the
Distribution of the main PGM mining districts, mines and depdgsits P " BGS N N a S Ap D3.1
. R R Handbook (Figure 12.1) figure will need permission from publisher
Iridium primary resources in EU
—— N . Mineral Profile: Platinum Grou Information is quotable for free, but large passages will
Names and descriptions of main PGM deposits P BGS s a eep & D3.1
Metals need permission from BGS
Iridium secondary resources in EU D3.2
Challengues of Iridium supply in EU D3.3
WP4 - Production (WP Leader: VTT)
Main proccesing technologies for [\ o0 copper ores processing Technical books, reports and MEFOS , IMN,  |Published books, articles and  |Information is quotable for free, butreproduction of the |
Iridium primary sources articles Chalmers, V' industrial operational reports |figure will need permission from publisher )
Main proccesing technologies for D4.2
Iridium secondary sources )
Mai ing technologies f Some knowledge development about PGM recovery from difff
_a '_n pl’OCeSSI-ng echnologies for waste streams: auto catalysts, electronic waste (WEEE) and TECNALIA D4.2
Iridium recycling - .
tailings and slags from nickel and copper smelters
Estimated recovery rates of Iridium D4.2
Estimated costs for Iridium D42
processing technologies h
Environmental and circular
economy aspects concerning D43
ium processing technologies
Main Iridium producers D4.1
WPS5 - Substitution (WP Leader: KTN)
Iridium substitutability per Distribution of end uses and corresponding substitutability Reports from CRM Innonet and N N .
applications assessments updates FhG CRM Profile Reports Information freely available D5.1
Analysis ofs.u_bstltutlon trajectories Options for substitution Reports and articles CEA Substitution strategy guide Information freely available D5.2
and prereguisites
Economic assessment of Report on the economic
o N N Relevance of substitution for the European economy Reports and articles \% assessment of substitution Information freely available D5.3
substitution trajectories traiectories
Communlcatlon ma.terlal . . . o N . Delivery of case studies and N .
(webinars,..) of Iridium for Material to raise awareness of opportunities for substitution Case studies, webinars KTN Information freely available D5.4

stakeholders

webinars

WP6 - Technology gaps/barriers and innovation pathways in Iridium value chain (WP Leader: NTUA)

NO DATA

WP7 - Policy Issues (WP Leader: MINPOL)

NO DATA

WP8 - WEEE Issues (WP Leader: UNU)

NO DATA
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2.2.2.17. LANTHANUM

Existing info

Critical Metal: Lanthanum  |[Example? l Partner Info to be produced IPR status DELIV.
[ Structured data [ Unstructured data |
WP2 - Current and Future Use of Lanthanum (WP Leader: Fraunhofer)
Fluid catalytic cracking, NiMH batteries, LGl D2.1
YSial £t dzNnB& X : )
Reports, articles,... from - - —
Total current European use (grouped as European Commission Overview of information in .
Current use of Lanthanum in . " . CML existing literature (qualitative |[No IPRissues D2.1
of Light Rare Earths), by application. o
Europe & guantitative)
Catalyst, battery, additive in alloy BRGM CEA
Possible N Applicati f .
ossible New Applications o Electroceramic BRGM CEA D2.3
Lanthanum in Europe
Reports, articles,... from Report on major trends
Steady growth driven by FCC and batterigs Eufo e;n Comm’i;‘sion LGI affecting future demand for No IPR issues D2.2
Future Lanthanum demand - P critical raw material
Industrial and consumer trends
BRGM CEA
— = = a x o = e&g&ts aétiges,.. frog\
O9EUN) OUAZY X LINR OSagAy 3z YI ydzfl Ouldz g’ ‘dza X LGI D2.1
uropean Commission
Lanthanum global value chains
RARE CEA
WP3 - Mapping Lanthanum supply for EU from primary and secondary sources (WP Leader: GTK)
Information is
quotable for free, but
—— . . Chapter in Critical Metals reproduction of the
Global distribution of rare earth deposits BGS D3.1
P Handbook (Figure 13.4) figure will need
permission from
publisher
ight GTK
Number of mines..location..annual Mineral deposit database of Update on REE deposits in the (C;F;T;fd) sGU
L . . . . o h GTK, FODD database covering GTK Report Archive GTK Fennoscandia area (GTK) and ! D31
anthanum primary resources in |production in EU.. . (Sweden), NGU
Finland, Sweden and Norway EU (all WP partners)
EU (Norway)
Information is
—— . . " . quotable for free, but
Global distribution of rare earth deposit; Mineral Profile: Rare Earth !
L . . BGS large passages will D3.1
names and descriptions of major depositg Elements C o
need permission from
BGS
Annual production by country; refinal The datab i
.p Yy b i Database BGR EU Deposits € ) ata -ase ' D3.1
production confidential
. . Identification and
Lanthanum secondary resources |Production of 2° resources containing Reports, articles Amphos21, uantification of lanthanum No IPR issues D3.2
in EU YSGFt odYl LAY I 27F N ports, SGU a :
secondary resources
Challengues of Lanthanum Mines, annual production, exploration,
su v P p Reports, fact sheets, studies BGR Market Analysis No IPR issues D3.3

supply in EU

processing, refining
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WP4 - Production (WP Leader: VTT)

stakeholders

. . . . MEFOS, . . Information is
Main proccesing technologies for . . . Technical books, reports and Published books, articles and
) Bastnaesite and monazite ores processing K IMN, ) . | quotable for free, but [D4.1
Lanthanum primary sources articles industrial operational reports .
Chalmers, reproduction of the
Recovery and purification b
Y p ) _y Technical books, reports and ENEA, .
hydrometallurgy (possible input from articles Chalmers No IPRissues D4.2
Main proccesing technologies for [participation in EGs, not direct contributio
Lanthanum secondary sources . Review of SOA main
. . Reports, REE4AEU project reports ) )
Recovery of REE from spent Ni-MH battefies (0: oing) proj P IDENER processing technologies for Dy D4.2
g 2 extraction from secondary
Recovery and purification b
v p . y Technical books, reports and ENEA, .
hydrometallurgy (possible input from _ No IPRissues D4.2
. . . . . . articles Chalmers
participation in EGs, not direct contributio
Main processing technologies for Review of SoA main
Lanthanum recycling Reports, REE4EU project reports IDENER processing technologies for Dy No IPR issues D4.2
Extraction of La from spent Ni-MH batteriq (ongoing) extraction from secondary
sources
Patent, ongoing project CEA D4.2
Estimated recovery rates of
D4.2
Lanthanum
Estimated costs for Lanthanum D4.2
processing technologies :
Information is
uotable for free, but
Chapter in Critical Metals a K
BGS large passages will D4.3
. . Handbook o
Environmental and circular need permission from
t i .
economy aspects co.ncernmg Uses of rare earth elements publisher
Lanthanum processing Information is
technologies . . quotable for free, but
Mineral Profile: Rare Earth K
BGS large passages will D4.3
Elements o
need permission from
BGS
Main Lanthanum producers D4.1
WPS5 - Substitution (WP Leader: KTN)
Lanthanum substitutability per
nant Y P ERECON (2015) CEA D5.1
applications
Analysis of substitution
alysis ¢ o ERECON (2015) CEA D5.2
trajectories and prerequisites
Economic assessment of
o . . ERECON (2015) CEA D5.3
substitution trajectories
Communication material
(webinars,..) of Lanthanum for ERECON (2015) CEA D5.4
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WP6 - Technology gaps/barriers and innovation pathways in Lanthanum value chain (WP Leader: NTUA)

Technology gaps/Barriers in

Lack of efficient methods that allow an

concerning Lanthanum

(http://www.thecdi.com/institute)

framework/conflict minerals

Lanthanum value chain inhibin, i . o . Amphos21, |Identification of technological i
. ) . & |effective extraction, availability of primary Reports, articles P ) g No IPRissues D6.1
their extraction from primary . . - Chalmers |gaps on primary resources
resources for industrial applications
resources
R Lack of efficient methods that allow an
Technology gaps/Barriers in . . . . Amphos21, |Identification of technological .
L effective extraction, availability of secondd Reports, articles No IPRissues D6.2
Lanthanum value chain inhibing . . - Chalmers |gaps on secondary resources
. . resources for industrial applications
their extraction from secondary
resources Review on existing LCA i n extr
eview on existing LCA studies on extrac] ENEA 06.2
from secondary resources
Technology gaps/Barriers in
Lanthanum value chain hindering D6.3
substitution solutions in '
industrial applications
Innovative pathways to supply
the future EU Lanthanum
. D6.4
demand, unlocking the
technology gaps/barriers
WP?7 - Policy Issues (WP Leader: MINPOL)
Standards, policies, strategies . D7.1
. .. . . Pan-EU policy
and regulatory frameworks in EU [EU Critical Raw Materials list CRM Factsheets SGU X . D7.2
framework/conflict minerals
relevant to Lanthanum D7.3
. . D7.1
Policy gaps in EU related to .
Lanthanum National databases D7.2
D7.3
Policy recommendations for EU  |Cobalt Development Institute : _ Pan-EU policy
ProMine, Minerals4EU SGU D7.4

WP8 - WEEE Issues (WP Leader: UNU)

NO DATA
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2.2.2.18. MAGNESITE

Critical Metal: Magnesite Example? Bxisiigliie Partner Info to be produced IPR status DELIV.
Structured data |Unstructured data
WP2 -
Refractory goods,
environmental (animal Reports, articles... LGI D2.1
Current use of Magnesite in FSSRT FSNIA
Europe Total current Euronean Overview of information in
L P Reports, artciles from EC CML existing literature No IPRissues D2.1
use, by application. . o
(qualitative & quantitative)
Possible New Applications of D2.3
Magnesite in Europe )
Future Magnesite demand Report on major trends
. & Moderate growth Reports, articles... LGI affecting future demand for [No IPRissues D2.2
Industrial and consumer trends - !
critical raw material
Magnesite global value chains Extraction, processing, Reports, articles LGI D2.1
gnestie Yy dzF | Oh dzNA poTES, '

WP3 - Mapping Magnesite supply for EU from primary and secondary sources (WP Leader: GTK)

| NO DATA

WP4 - Production (WP Leader: VTT)
[ NO DATA

WP5 - Substitution (WP Leader: KTN)
NO DATA

WP6 - Technology gaps/barriers and innovation pathways in Magnesites value chain (WP Leader: NTUA)
NO DATA
WP7 - Policy Issues (WP Leader: MINPOL)
NO DATA
WP8 - WEEE Issues (WP Leader: UNU)

NO DATA
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. . Existing infi
Critical Metal: Magnesium [Example? l Stnglnto l Partner Info to be produced IPR status DELIV.
[ Structured data [ Unstructured data |
WP2 - Current and Future Use of Magnesium (WP Leader: Fraunhofer)
Al-based alloys (packaging,
o transport, construction), Mg di . LGl No IPRissues D2.1
Current use of Magnesium in casting, steel desulphurization Reports, articles, etc, From
Europe European Commission
Total current European use, b Overview of information in existing R
N . CML R L . No IPR issues D2.1
application. literature (qualitative & quantitative)
Possible New Applications of D2.3
Magnesium in Europe i
Future Magnesium demand - Strong growth for Al alloys an Reports, articles, etc. From Report on major trends affecting future .
. N N L LGI . R No IPR issues D2.2
Industrial and consumer trends  |[Mg die-casting European Commission demand for critical raw material
Extraction, processing, Reports, articles, etc. From
Magnesium global value chains = . LGI D2.1
8 & YI ydzf I OudzNRA y 3 European Commission
WP3 - Mapping Magnesium supply for EU from primary and secondary sources (WP Leader: GTK)
™ - " -
agnesium primary resources in D3.1
EU
. Production of 2° resources e L P
Magnesium secondary resources L . . Identification and quantification of .
in EU containing metal..mapping of Reports, articles Amphos21 maghesium secondary resources No IPRissues D3.2
NB & 2 dzZND S & X & v
Challengues of Magnesium
. D3.3
supply in EU
WP4 - Production (WP Leader: VTT)
Mai ing technologies for |State of the art processin
ain préccesn»\g echnologles Tor . . p 9 Reports, books, articles, theses |MEFOS No IPR issues D4.1
Magnesium primary sources techniques in mines
Main proccesing technologies for |State of the art processin
P | s & . . p - 9 Reports, books, articles, theses |MEFOS No IPRissues D4.2
Magnesium secondary sources techniques with tailings
Main processing technologies for [State of the art processing . .
. . . L . Reports, books, articles, theses |MEFOS No IPRissues D4.2
Magnesium recycling techniques with industrial was
Estimated recovery rates of Reports, books, articles, theses, R
, i Recovery rate from EoL p‘ . MEFOS No IPRissues D4.2
Magnesium statistics
Estimated costs for Magnesium [Cost for recovery from EoL vs
. . 8 . i Reports, books, articles, theses |MEFOS No IPRissues D4.2
processing technologies from primary resources
Environmental and circular . .
economy aspects concernin Gaps that limit environmental
y P . g performance of the processing Reports, books, articles, theses |VTT No IPRissues D4.3
Magnesium processing R
R chains
technologies
Producer companies and thei
Main Magnesium producers p Statistics, reports MEFOS No IPRissues D4.1

location, annual production
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WPS5 - Substitution (WP Leader: KTN)

Magnesium substitutability per

Distribution of end uses and

Reports from CRM Innonet and

Information freely

demand, unlocking the
technology gaps/barriers

o corresponding substitutability FhG CRM Profile Reports ; D5.1
applications updates available
assessments
Analysis of substitution . T Information freel
X 4 X . Options for substitution Reports and articles CEA Substitution strategy guide R v D5.2
trajectories and prerequisites available
Economic assessment of Relevance of substitution for X Report on the economic assessment of Information freely
. . . Reports and articles VTT L X ) R D5.3
substitution trajectories the European economy substitution trajectories available
Communication material Material to raise awareness of Inf tion freel
nformation free
(webinars,..) of Magnesium for . . Case studies, webinars KTN Delivery of case studies and webinars R v D5.4
opportunities for substitution available
stakeholders
WP6 - Technology gaps/barriers and innovation pathways in Magnesium value chain (WP Leader: NTUA)
Technology gaps/Barriers in Lack of efficient methods that
Magnesium value chain inhibing |allow an effective extraction, R Identification of technological gaps on .
K . . S . Reports, articles Amphos21 X No IPRissues D6.1
their extraction from primary availability of primary resource primary resources
resources for industrial applications
L Lack of efficient methods that
Technology gaps/Barriers in . .
X . allow an effective extraction, P .
Magnesium value chain inhibing S . Identification of technological gaps on .
> . availability of secondary Reports, articles Amphos21 No IPRissues D6.2
their extraction from secondary . . secondary resources
resources for industrial
resources L
applications
Technology gaps/Barriers in
Magnesium value chain D6.3
hindering substitution solutions ’
in industrial applications
Innovative pathways to supply
the future EU Magnesium
& D6.4

WP?7 - Policy Issues (WP Leader: MINPOL)

NO DATA

WP8 - WEEE Issues (WP Leader: UNU)

NO DATA
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2.2.2.20. NATURAL GRAPHITE

Existing info

Critical Metal: Natural Graphite Example? | Partner Info to be produced IPR status DELIV.
[ Structured data [ Unstructured data |
WP2 - Current and Future Use of Natural Graphite (WP Leader: Fraunhofer)
Electrodes, refractories, lubricantg LGl No IPR issues
ol GOGSNRSAEX Report, articles, etc. from European
Total current European use, by Comission Overview of information in existing literature .
Current use of Natural Graphite in Europe application. CML (qualitative & quantitative) No IPRissues D2.1
Refractory materials (steel & cast|BRGM, ECGA (European Carbon CEA
iron), batteries and Graphite Association)
Possible New Applications of Natural BRGM, ECGA CEA
Graphite in Europe Graphene (better heat and Report, articles, etc. from European LGl D23
electricity conductor than Cu) Comission
. . BRGM, ECGA CEA
Future Natural Graphite demand - Industrial " A n N " "
and consumer trends (’3rowth driven by L|—I9nvbatter!:es Report, articles, etc. from European LGl Report on major trends affecting future No IPR issues D2.2
69+> LIK2ySaz dal Comission demand for critical raw material
BRGM, ECGA CEA
Natural Graphite global value chains Extraction, processing, Report, articles, etc. from European D21
YI ydzFl Ol dzNAy 3 = Comission Ll
WP3 - Mapping Natural Graphite supply for EU from primary and secondary sources (WP Leader: GTK)
Natural Graphite primary resources in EU D3.1
Production of 2° resources
Natural Graphite secondary resources in EU [containing metal..mapping of No info SGU D3.2
NB & 2 dzNOS a X
Challengues of Natural Graphite supply in EU D3.3
WP4 - Production (WP Leader: VTT)
Main proccesing technologies for Natural DAl
Graphite primary sources i
Main proccesing technologies for Natural D42
Graphite secondary sources
Main processing technologies for Natural D42
Graphite recycling
Estimated recovery rates of Natural Graphite D4.2
Estimated costs for Natural Graphite D42
processing technologies
Environmental and circular economy aspects Identification of environmental and circular
concerning Natural Graphite processing Not known TU Delft |economy aspects concerning Natural Graphite [No IPRissues D4.3
technologies processing technologies
Main Natural Graphite producers D4.1
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WP5 - Substitution (WP Leader: KTN)

Directive

Distribution of end uses and
Natural Graphite substitutability per . . . BRGM, ECGA CEA
lications corresponding substitutability D5.1
a
PP assessments Reports from CRM Innonet and updates FhG CRM Profile Reports
Analysis of substitution trajectories and . T
4 L ! Options for substitution BRGM, ECGA Reports and articles CEA Substitution strategy guide . D5.2
prerequisites Information
- freely available
Economic assessment of substitution Relevance of substitution for the Reports and articles VTT Rel;)ort or'1 the e'conon'nc assessment of 5.3
trajectories European economy substitution trajectories '
BRGM, ECGA CEA
Communication material (webinars,..) of Material to raise awareness of Case studies, webinars KTN Delivery of case studies and webinars D5.4
Natural Graphite for stakeholders opportunities for substitution BRGM, ECGA CEA ’
WP6 - Technology gaps/barriers and innovation pathways in natural graphite value chain (WP Leader:NTUA)
NO DATA
WP7 - Policy Issues (WP Leader: MINPOL)
Standards, policies, strategies and regulatory D7.1
frameworks in EU relevant to natural EU Critical Raw Materials list CRM Factsheets SGU Pan-EU policy framework/conflict minerals D7.2
|graphite D7.3
D7.1
Policy gaps in EU related to Natural Graphite 79
Poli dations for EU i Cobalt Development Institute
oy recomrr?en ationsjortl concerning p K - ProMine, Minerals4EU SGU Pan-EU policy framework/conflict minerals D7.4
Natural Graphite (http://lwww.thecdi.com/institute)
WP8 - WEEE Issues (WP Leader: UNU)
’ o Graphite is present in Lithium
Mapping the Natural Graphite in WEEE . .
Batteries of Laptops, mobile D8.1
products
phones, tablets
Mapping of technologies and EOL . o
No recycling of Graphite is performed
infrastrctures for recycling of Natural toda yeling P P Ecodom D8.1
Graphite v
Financing of Natural Graphite recycling Ecodom [To be investigated D8.1
i . - Grams of Graphite recovered fron Amount of Graphite recoverable from
Mapping of concentrations and accessibility ) L )
of Natural Granhite batteries after the hydrometallurg Lithium batteries from laptops Ecodom D8.1
P treatment (lab scale) (information will be available in 2018)
CENELEC Standard on WEEE
treatment EN50625 series
Upgrade of regulations and standards . o Ecodom D8.2
Pe & Batteries Directive and WEEE ~ |2006/66/EC 2012/19/eu
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Critical Metal: Neodymium Example? DAY 1519 Partner Info to be produced IPR status DELIV.
Structured data [ Unstructured data
WP2 - Current and Future Use of Neodymium (WP Leader: Fraunhofer)
Total current European use . . - T—
K . Overview of information in existing literature .
o (grouped as part of Light Rare| Reports, articles from EC CML (qualitative & quantitative) No IPR issues
Current use of Neodymium in Earths), by application. q q D21
Europe —
Permanent magnet, additives
BRGM CEA
alloys
Possible New Applicati f
05si e. eV\{ pplications o BRGM CEA D23
Neodymium in Europe
Future Neodymium demand -
. BRGM CEA
Industrial and consumer trends
Future demand - Quantitative Model results: Tonnages per . .
) Fraunhofer ISI Update scenarios No IPRissues D2.3
scenarios end-use, global
X X RARE (association for rare
Neodymium global value chains CEA
earth)
WP3 - Mapping Neodymium supply for EU from primary and secondary sources (WP Leader: GTK)
Information is quotable for
Global distribution of rare eart Chapter in Critical Metals BGS free, but reproduction of the
deposits Handbook (Figure 13.4) figure will need permission
from publisher
Number of Mineral deposit database of
i i i . . Updat REEd itsinthe F di C ight GTK (Finland), SGU
Neodymium primary resources in|mines,_location..annual GTK, FODD database covering  |GTK Report Archive GTK paate on eposits In the Fennoscandia | -OPYTIE (Finland) D3.1
EU L R area (GTK) and EU (all WP partners) (Sweden), NGU (Norway) .
production in EU.. Finland, Sweden and Norway
Global distribution of rare eart : . Information is quotable for
. - Mineral Profile: Rare Earth K
deposit; names and descriptio| Elements BGS free, but large passages will
of major deposits need permission from BGS
Annual production by country;
. P . Y ; Database BGR EU Deposits The database is confidential
refinary production
Production of 2° resources
Neodymium secondary resources . . X Identification and quantification of Nd .
in EU containing metal..mapping of Reports, articles Amphos21, SGU secondary resources No IPRissues D3.2
NB & 2 dzND S & X v
Challengues of Neodymium Mines, annual production, . . X
Reports, fact sheets, studies BGR Market Analysis No IPRissues D3.3

supply in EU

exploration, processing, fefinirl
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WP4 - Production (WP Leader: VTT)
. . Information is quotable for
Main proccesing technologies for [Bastnaesite and monazite ore Technical books, reports and MEFQOS, IMN, Published books, articles and industrial tree butlre Iro?j:ction of the D41
Neodymium primary sources processing articles Chalmers, VTT operational reports T P o )
figure will need permission
Recovery .of REE from spent N Repor.ts, REE4EU project reports IDENER Review of Soﬁi« main processing technologies No IPR issues D4.2
MH batteries (ongoing) for Dy extraction from secondary sources
Mai ing technologies f .
ain prgccesmg echnologles for Recovery and purification by
Neodymium secondary sources hydrometallurgy (possible Technical books, reports and
X Y g_y_ p L i »Fep ENEA, Chalmers No IPRissues D4.2
input from participation in EGs articles
not direct contribution)
Recovery and purification by
hydrometalluri ibl
. ydrometallu g.y_ (pqssp © ENEA D4.2
input from participation in EGs
not direct contribution)
Recovery .of REE from spent N Repor.ts, REE4EU project reports IDENER Review of SoA. main processing technologies No IPR issues D42
MH batteries (ongoing) for Dy extraction from secondary sources
Main processing technologies for — -
. . Efficient and economically . L ) . )
Neodymium recycling R . . Further identification of main processing Copyright TU Delft
viable technologies for recyclin ) ) ) ) ) ) ) .
. Thesis, reports, articles TU Delft technologies and innovations for Neodymium |(thesis,report), publisher D4.2
EOL diluted magnet scrap ang ) .
recycling from EOL permanent magnets (articles)
waste
patent CEA Recovery of Nd from permanent magnet patent D42
powder
Processing of end of use
9 Ongoing research Swerea MEFOS
magnets
" C ight TU Delft
Estimated recovery rates of Low recovery rate from dilute . . Further identification of EOL recovery rate of opyrlg € .
R Thesis, reports, articles TU Delft (thesis,report), publisher D4.2
Neodymium waste streams (WEEE) Nd from EOL product and e-waste (articles)
Estimated costs for Neodymium .
processing technologies )
Environmental and circular . e .
economy aspects concernin, Litte information is publicall Furtheridentification of environmental and
Y P X & R P Y Thesis, report, articles TU Delft circular economy aspects concerning No IPRissues D4.3
Neodymium processing avaialble R R R
R Neodymium processing technologies
technologies
Main Neodymium producers D4.1
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WP5 - Substitution (WP Leader: KTN)

Neodymium substitutability per

L ERECON (2015) CEA D5.1
applications
Analysis of substitution
X v i . ERECON (2015) CEA D5.2
trajectories and prerequisites
Economic assessment of
o ; . ERECON (2015) CEA D5.3
substitution trajectories
Communication material
(webinars,..) of Neodymium for ERECON (2015) CEA D5.4
stakeholders
WP6 - Technology gaps/barriers and innovation pathways in Neodymium value chain (WP Leader: NTUA)
Technology gaps/Barriers in Lack of efficient methods that
Neodymium value chain inhibing [allow an effective extraction, . Amphos21, Identification of technological gaps on primary .
. . . - . Reports, articles No IPRissues D6.1
their extraction from primary availability of primary resource Chalmers resources
resources for industrial applications
Lack of efficient methods that
allow an effective extraction, I )
Lo I . Amphos21, Identification of technological gaps on .
Technology gaps/Barriers in availability of secondary Reports, articles No IPRissues
. I K . Chalmers secondary resources
Neodymium value chain inhibing [resources for industrial D6.2
their extraction from secondary |applications .
resources Review on existing LCA studi¢
on extraction from secondary ENEA
resources
Technology gaps/Barriers in Lack of
.gyg ps/ . - . Identificaiton of technology gaps/Barriers in
Neodymium value chain efficient/effective/cheaper ) o ; .
. . T . . TU Delft Neodymium value chain hindering No IPRissues D6.3
hindering substitution solutions [substitution for Nd as o S . .
. . - substitution solutions in industrial applications
in industrial applications permanent magnets
Innovative pathways to supply
the future EU Neodymium
. D6.4
demand, unlocking the
technology gaps/barriers
WP?7 - Policy Issues (WP Leader: MINPOL)
Standards, policies, strategies D7.1D7.2
and regulatory frameworks in EU |EU Critical Raw Materials list CRM Factsheets SGU Pan-EU policy framework/conflict minerals D7.3 ’
relevant to Neodymium )
Poli in EUrelated t D7.1D7.2
oty gaps intYrelatedto National databases
Neodymium D7.3
Policy recommendations for EU D+A30:H4
4 ] i ProMine, Minerals4EU SGU Pan-EU policy framework/conflict minerals
concerning Neodymium 47.4
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WP8 - WEEE Issues (WP Leader: UNU)

In magnets UNU (ProSUM Mapping of CRM-related products Public D8.1
X I - u ubli .
Mapping the Neodymium in 9 consortium) pping P
WEEE products Nd-Fe-B type permanent
- Report, published papers BRGM D8.1
magneti in WEEE port, p pap
Relevance of recycling, mapping of
Mapping of technologies and EOL technologies and EOL infrastructures for D8.1
infrastrctures for recycling of recycling of CRM
Neodymium Recovery of strategic metals
Report, published papers BRGM D8.1
from WEEE port, published pap
Financing of Neodymium Potential cost/benefit, financing of recycling if D81
recycling relevant )
Mapping of concentrations and
ppl' g . ! R Mapping of concentrations and accessibility D8.1
accessibility of Neodymium
Necessary upgrades of regulations and
Upgrade of regulations and Y upg R 8
(treatment) standards in order to enable CRM D8.2
standards R
recycling
Critical Metal: Niobium  |Example? [Existing info | Info to be produced IPR status DELIV.

[Structured data

[Unstructured data

IPartner

WP2 - Current and Future Use of Niobium (WP Leader: Fraunhofer)

High-strength low-alloy steel (structural Information is quotable for
v ?:Izlj 2 Y‘gg QA SyZ LIA LIS £ 71 Mineral Profile: Niobium BGS free, but large passages will
need permission from BGS
Current use of Niobiumin |Total current European use, by applicatiop. Reports, articles...from European Commission LGl D21
Europe )
Overview of information in existing
Total current European use, by application. Reports, articles...from European Commission CcML literature (qualitative & No IPR issues
P! Y app P P q
quantitative)
Superalloys BRGM CEA
Possible New Applications
- . BRGM CEA D2.3
of Niobium in Europe
Report on major trends affecting
. Stron rowth of steel demand,
Future Niobium demand - |* g g . Reports, articles...from European Commission LGI future demand for critical raw No IPRissues D2.2
Industrial and consumer intensification of HSLA steel use material
trends
BRGM CEA D2.2
Niobium global value OEGNI OGA2Y S LINBOSA3AY IS YI ydzF !l OIl|eepditsyaitisles. dzdmEXopean Commission LGI D2.1
chains
BRGM CEA D2.1
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WP3 - Mapping Niobium supply for EU from primary and secondary sources (WP Leader: GTK)

Global distribution of niobium and tantalu

Information is quotable for
free, but large passages or

annual production

Lo - mines; names and descriptions of major Mineral Profile: Niobium BGS reproduction of the figure  |D3.1
Niobium primary resources . . -
inEU deposits will need permission from
BGS
Annual production by country; refinal
.p Y vy & Database BGR EU Deposits The database is confidential |D3.1
production
Niobium secondary Production of 2° resources containing Reports of MSP REFRAM project Amphos21, [Identification and quantification of No IPR issues D3.2
resources in EU YSGFtddYl LIAYI 2F P prol SGU Nb secondary resources ’
Challengues of Niobium Mines, annual production, exploration, . . .
A K . Reports, fact sheets, studies BGR Market Analysis No IPRissues D3.3
supply in EU processing, fefining
WP4 - Production (WP Leader: VTT)
Main proccesin . . .
P X g . State of the art processing techniques in . .
technologies for Niobium mines Reports, books, articles, theses MEFOS No IPRissues D4.1
primary sources
State of the art processing techniques wit| TU Delft,
i p 9 a Reports, books, articles, theses hal No IPRissues D4.2
Main proccesing tailings Chalmers
technologies for Niobium Hvd luraical and lurgical
rometallurgical an rometallurgical IDENER, .
secondary sources Y 9 Py . 9 Reports from MSP REFRAM project No IPRissues D4.2
methods for Nb recovery from tailings Chalmers
Main processing . . .
State of the art processing techniques wit|
technologies for Niobium |. . p 9 q Reports, books, articles, theses TU Delft No IPRissues D4.2
) industrial waste
recycling
Estimated recovery rates of . - .
Niobium Recovery rate from EoL Reports, books, articles, theses, statistics TU Delft No IPRissues D4.2
EsttmTated costs f?r Cost for recovery from EoL vs. from primg . .
Niobium processing Reports, books, articles, theses TU Delft No IPRissues D4.2
resources
technolosgies
Environmental and circular |[Environmental aspects: presence of ; A
) X P p Reports from MSP_REFRAM project IDENER Circular economy aspects of Niobil{io IPR issues D4.3
economy aspects radioactive elements
concerning Niobium Gaps that limit environmental performanc|
processing technologies of the processing chains Reports, books, articles, theses Idener No IPRissues D4.3
Brazil,Canada Reports from MSP REFRAM project IDENER No IPRissues D4.3
Main Niobium producers  |producer companies and their location, L X
Statistics, reports MEFOS No IPRissues D4.1
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WP5 - Substitution (WP Leader: KTN)

recovered./ Sites with Sencondary resour|
of Nb are not fully available.

of the FP7 Project CRM_InnoNet (Critical Raw Materials
Innovation Network)

substitutability index, raw materials
distribution, raw material resources,
industrial applications, publications

ICCRAM)

Ferro-niobium by ferro-vanadium BRGM Reports from MSP-REFRAM project CEA D5.1
A superconductor that can be put to
Niobium substitutability practical use needs to possess superior h Reports from MSP-REFRAM project deliverables and other Assessment study of the
per applications critical-magnetic—fi?ld and high—critical— Ina conclusions méde by the Experts Gr,OL,Jp inthe Work?hops |CCRAM substitute.lbi.lity rattle of nioFJiurjw Consortium IPR issues D5.1
supercurrent-density properties coupled i of the FP7 Project CRM_InnoNet (Critical Raw Materials products in industrial applications
addition to high critical temperature with Innovation Network)
affordability and good workability.
BRGM CEA D5.2
Analysis of substitution Reports from MSP-REFRAM project deliverables and other e
0 : d . : . R . I IPR Issues (specificinternal
trajectories an: Innovation potencial for Ta and Nb NA conclusions made by the Experts Group in the Workshops |CCRAM Brief report on substitution registration number in D5.2
prerequisites valorization of the FP7 Project CRM_InnoNet (Critical Raw Materials trajectories and prerequisites IC(g:RAM) .
Innovation Network)
BRGM CEA D5.3
Economic assessment of Substitution of niobium is possible, but t Sj:;:;::smm’\:j:':E:::g( p:::CGt:)ZlNi:r::;evs\lzl:l?s::hesr Economic assessment study of
substitution trajectories may involve higher costs and/or a loss in [NA ) Y P ) 4p X PS liccraM . ) v Consortium IPR issues D5.3
of the FP7 Project CRM_InnoNet (Critical Raw Materials potential tungsten substitutes
performance. .
Innovation Network)
1st, 2nd and 3rd workshops of MSP-
Communication material [REFRAM poject (i.e. state of the art, . . . .
X Lo . . ) NA Reports from MSP-REFRAM project deliverables ICCRAM NA Consortium IPR issues D5.4
(webinars,..) of Niobium  |preparing the future & matching policy,
for stakeholders society technology and market).
Final Conference NA Reports from MSP-REFRAM project deliverables ICCRAM NA Consortium IPR issues D5.4
WP6 - Technology gaps/barriers and innovation pathways in Niobium value chain (WP Leader: NTUA)
Lack of efficient methods that allow an Amphos 21
effective extraction, availability of primary Reports of MSP REFRAM project ChaTmers . No IPRissues D6.1
resources for industrial applications
Technology gaps/Barriers in
. N Swot analysis, analysis of the
Niobium value chain X | £ industrial Nb
inhibing their extraction Reports from MSP-REFRAM project deliverables and other economicrefevance of Industrial e
X . . . . . R value chain in the region of Castillay [IPR Issues (specificinternal
from primary resources There is no primary production on Nb in conclusions made by the Experts Group in the Workshops , . ) A A .
NA . . i ICCRAM Ledn region, market analysis, registration numberin D6.1
Europe of the FP7 Project CRM_InnoNet (Critical Raw Materials . . "
. substitutability index, raw materials [ICCRAM)
Innovation Network) o A )
distribution, raw material resources,
industrial applications, publications
Lack of efficient methods that allow an IDENER
effective extraction, availability of ) 4 .
. . Reports from MSP-REFRAM project AMPHOS 21, No IPR issues D6.2
secondary resources for industrial CEA
applications
Technology gaps/Barriers in R .
. . Swot analysis, analysis of the
Niobium value chain . ) findustrial Nb
inhibing their extraction Important secondary resources such as Reports from MSP-REFRAM project deliverables and other economic retevance of Inustrial .
from secondary resources |copper smelting slags are not full conclusions made by the Experts Group in the Workshops value chain in the region of Castillay |IPR Issues (specificinternal
pp 9 9 Y NA Y P P P ICCRAM Ledn region, market analysis, registration numberin D6.2
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Technology gaps/Barriers in
Niobium value chain
hindering substitution

Technology gaps/Barriers exist

Reports from MSP-REFRAM project

TU Delft

No IPRissues

Two possible substitutes: Vanadium(V) a|

Reports from MSP-REFRAM project deliverables and other
conclusions made by the Experts Group in the Workshops

Swot analysis, analysis of the
economic relevance of industrial Nb
value chain in the region of Castillay

for EU concerning Niobium

minerals

. - . . N ) . NA . . K ICCRAM Ledn region, market analysis, Consortium IPR issues D6.3
solutions in industrial Titanium(Ti). Little literature available. of the FP7 Project CRM_InnoNet (Critical Raw Materials substitutability index. raw materials
applications Innovation Network) HbStItUtabIlity i

distribution, raw material resources,
industrial applications, publications
. Recovery of Nb as a by-product, innovati Reports from MSP-REFRAM project deliverables and other IPR Issues (specificinternal
Innovative pathways to Pyrometallurgical Processes of Ta and N conclusions made by the Experts Group in the Workshops SWOT analysis for the transition R R P )
supply the future EU . . NA . - . ICCRAM registration numberin D6.4
o recovery from slags and innovative solvel of the FP7 Project CRM_InnoNet (Critical Raw Materials pahtways. ICCRAM)
Niobium demand, extraction processes. Innovation Network)
unlocking the technology
gaps/barriers Reports from MSP_REFRAM project CEA D6.4
WP7 - Policy Issues (WP Leader: MINPOL)

Standards, policies,
strategies and regulato L. . . Pan-EU policy framework/conflict

gles andreguiatory e\ oyitical Raw Materials list CRM Factsheets SGU n-EU policy framework/conl D7.1D7.2D7.3
frameworks in EU relevant minerals
to Niobium
Policy gaps in EU related to

. Yg P National databases D7.1D7.2D7.3

Niobium
Policy recommendations Pan-EU policy framework/conflict

v ProMine, MinerlasdEU sGU potiey / D7.4

WP8 - WEEE Issues (WP Leader: UNU)

NO DATA
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/ * *
*
» E [ Existing info |
Critical Metal: Osmium Example? Partner Info to be produced IPR status DELIV.
| Structureddata | Unstructured data |
WP?2 - Current and Future Use of Osmium (WP Leader: Fraunhofer)
Chapter in Critical BGS Information is quotable for free, but large p2.1
Current use of Osmium in Europe Uses of platinum group metals M.etals HandPook E _W'I! need permission from publisher
Mineral Profile: BGS Information is quotable for free, but large D21
Platinum Group Metals will need permission from BGS .
Possible New Applications of Osmium in Europe D2.3
Future Osmium demand - Industrial and consumer D2.2
trends i
Osmium global value chains D2.1
WP3 - Mapping Osmium supply for EU from primary and secondary sources (WP Leader: GTK)
e . . Chapterin Critical
Distribution of the main PGM mining P Information is quotable for free, but reproduction
L . . Metals Handbook BGS ) . e . D3.1
. . . districts, mines and deposits ) of the figure will need permission from publisher
Osmium primary resources in EU (Figure 12.1)
Names and descriptions of main PGM Mineral Profile: BGS Information is quotable for free, but large p3.1
deposits Platinum Group Metals ' will need permission from BGS )
Osmium secondary resources in EU D3.2
Challengues of Osmium supply in EU D3.3
WP4 - Production (WP Leader: VTT)
Main proccesing technologies for Osmium primary . . Technical books, reports [MEFOS , IMN, Published books, articles and industrial Information is quotable for free, but reproduction
Nickel and copper ores processing . . ) . - N D4.1
sources and articles Chalmers, VTT operational reports of the figure will need permission from publisher
Main proccesing technologies for Osmium secondary D42
sources i
Some knowledge development about
PGM recovery from different waste
Main processing technologies for Osmium recycling TECNALIA streams: auto catalysts, electronic waste D4.2
(WEEE) and tailings and slags from nickel
and copper smelters
Estimated recovery rates of Osmium D4.2
Estimated costs for Osmium processing technologies D4.2
Environmental and circular economy aspects concerning D43
Osmium processing technologies -
Main Osmium producers D4.1
WQP5 - Substitution (WP Leader: KTN)
Distribution of end uses and Reports from CRM
Osmium substitutability per applications corresponding substitutability P FhG CRM Profile Reports Information freely available D5.1
Innonet and updates
assessments
Analysis of substitution trajectories and prerequi Options for substitution Reports and articles CEA Substitution strategy guide Information freely available D5.2
Relevance of substitution for the Report on the economic assessment of
Economic assessment of substitution trajectories Reports and articles VTT P L N . Information freely available D5.3
European economy substitution trajectories
Communication material (webinars,..) of Osmium for Material to raise awareness of . . . . . . .
Case studies, webinars |[KTN Delivery of case studies and webinars Information freely available D5.4

stakeholders

opportunities for substitution

WP6 - Tecl

hnology gaps/barriers and innovation pathways in Osmium value chain (WP Leader: NTUA)

NO DATA

WP7 - Policy Issues (WP Leader: MINPOL)

NO DATA

WP8 - WEEE Issues (WP Leader: UNU)

NO DATA
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/ * *
* 4 K
Critical Metal: Palladium  |Example? | Existiglinfa e Info to be produced IPR status DELIV.
| Structured data | Unstructured data |
WP2 - Current and Future Use of Palladium (WP Leader: Fraunhofer)
Information is quotable for
Chapter in Critical Metals ! 'sau .
BGS free, but large passages will
Handbook . .
need permission from publisher
Autocatalysts, electronics, i | Profile: Plati G Information is quotable for
58 A i S ® ineral Profile: Platinum Grou
Ay@osSauyYsSyuz OH Plgas free, but large passages will
Metals L
need permission from BGS
Current use of Palladium in N D21
Europe Reports, artlclesi.. f.rom LGl No IPR issues .
European Commission
Total current European use, b Reports, articles... from Overview of information in existing .
it e cMmL . s L No IPR issues
application. European Commission literature (qualitative & quantitative)
Catalyst, condensator, jewelle|
. BRGM CEA Update
industry
P ible N Appli i f
055|b_ e _ew pplications o PA CEA Update D2.3
Palladium in Europe
. Report on major trends affectin,
i Steady growth driven by Reports, articles... from LGI futr:.lre demanjd for critical raw ¢ No IPR issues D2.2
Future Palladium demand - autocatalysts European Commission R .
Industrial and consumer trends material
IPA, JM, Heraeus CEA Update D2.2
R R stimates of Palladium tonnage
Future demand - Quantitative R N R . R R
R required in 2035 for certain Fraunhofer ISl |No new information No IPRissues D2.3
scenarios L
applications, global
Extraction, processing, Reports, articles... from LGl D2.1
Palladium global value chains |Y F Y dz¥ | Ol dzNA y 3 European Commission .
IPA CEA Update D2.1
WP3 - Mapping Palladium supply for EU from primary and secondary sources (WP Leader: GTK)
I . . Inf ti i table f
Distribution of the main PGM R . nrermation s quo ? € tor
o L . Chapter in Critical Metals free, but reproduction of the
mining districts, mines and N BGS ) ) L D3.1
i Handbook (Figure 12.1) figure will need permission
deposits )
. . B from publisher
Palladium primary resources in nf - - able f
. nformation is quotable for
EU Names and descriptions of m3 Mineral Profile: Platinum Group a f
. BGS free, but large passages will D3.1
PGM deposits Metals, BGS S
need permission from BGS
Annual pr tion ntry;
) ual produc O by country; Database BGR EU Deposits The database is confidential D3.1
refinary production
. . |Production of 2° resources e . . .
Palladium secondary resources in L. N . Identification and quantification of R
EU containing metal..mapping of Reports, articles Amphos21 Pd secondary resources No IPR issues D3.2
NS & 2 dzZND S & X v
Challengues of Palladium suppl Mines, annual production,
8 pRly P Reports, fact sheets, studies BGR Market Analysis No IPR issues D3.3

in EU

exploration, processing, refinir|
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WP4 - Production (WP Leader: V' )

Main proccesing technologies for

Nickel and copper ores

Technical books, reports and

MEFOS , IMN,

Published books, articles and

Information is quotable for
free, but reproduction of the

stakeholders

opportunities for substitution

N D4.1
Palladium primary sources processing articles Chalmers, VTT [industrial operational reports figure will need permission
from publisher
Technical books, reports and IMN Published books, articles and D4.2
articles industrial operational reports .
Some knowledge development about
PGM recovery from different waste
Main proccesing technologies for TECNALIA streams: auto catalys}:»s, electronic
Palladium secondary sources waste (WEEE) and tailings and slags
from nickel and copper smelters
Recovery and purification by
hydrometallurgy (see WP8) *
(possible input from ENEA D4.2
participation in EGs, not direct
contribution)
Technical books, reports and IMN Published books, articles and Da4.2
articles industrial operational reports .
Main processing technologies for [Recovery and purification by
Palladium recycling hydrometallurgy (see WP8) *
(possible input from ENEA D4.2
participation in EGs, not direct
contribution)
Estlma-ted recovery rates of D4.2
Palladium
Estimated costs for Palladium D4.2
processing technologies B
Environmental and circular
economy aspects concerning pa.3
Palladium processing B
technologies
Main Palladium producers D4.1
WP5 - Substitution (WP Leader: KTN)
R rts, Its fi
Aggregated to PGM €ports, results from Fraunhofer ISl |Possibly update Information freely available D5.1
B N . CRM_InnoNet
Palladium substitutability per -
B N - . JM, Heraeus, IPA (International
applications Possible substitution between N i i
elements of the PGM grou Platinum group metal CEA Information freely available D5.1
9 P Association), BRGM
Analysis of substitution . o N N R N .
_ vsi N Y tuti o Options for substitution BRGM CEA Substitution strategy guide Information freely available D5.2
trajectories and prerequisites
BRGM CEA Information freely available D5.3
Economic assessment of Relevance of substitution for
substitution trajectories the European economy . Report on the economic assessment . .
Reports and articles vVTT N N N N Information freely available D5.3
of substitution trajectories
Communication material N B
. R Material to raise awareness of . . . . . . .
(webinars,..) of Palladium for Case studies, webinars KTN Delivery of case studies and webinars [Information freely available D5.4
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WP6 - Technology gaps/barriers and innovation pathways in Palladium value chain (WP Leader: NTUA)

Technology gaps/Barriers in
Palladium value chain inhibing

Lack of efficient methods that
allow an effective extraction,

standards

enable CRMrecycling

R R . L . Reports, articles Amphos21 No IPR issues D6.1
their extraction from primary availability of primary resourceg
resources for industrial applications
Lack of efficient methods that
allow an effective extraction,
availability of secondary Reports, articles Amphos21 No IPR issues D6.2
R resources for industrial
Technology gaps/Barriers in .
. R applications
Palladium value chain inhibing - — —
. . Barrieres: difficulties in
their extraction from secondary |. o
identifying components
resources 2
containing Pd (WEEE). ENEA
Review on existing LCA studig
on extraction from secondary
resources
Technology gaps/Barriers in
Palladium value chain hindering D6.3
substitution solutions in ’
industrial applications
Innovative pathways to supply
the future EU Palladium demand, D6.4
unlocking the technology ’
gaps/barriers
WP?7 - Policy Issues (WP Leader: MINPOL)
NO DATA
WP8 - WEEE Issues
In electrical and electronic
Mapping the Palladium in WEEE |components (integrated chips . . .
. N . . Reports, articles UNU Mapping of CRM-related products No IPR issues D8.1
products in some passive devices like
NBaAadz2zNasE Ol |
Relevance of recycling, mapping of
Mapping of technologies and EOL Available Reports, articles UNU technologles and EOL infrastructures [No IPRissues D8.1
. . for recycling of CRM
infrastrctures for recycling of
palladium Hydrometallurgy for
recovery/purification of Pd fro ENEA D8.1
ceramic capacitors
Not required for recycling, in
R Potential cost/benefit, financing of
Financing of Palladium recycling |most cases required for pre- UNU Rk : R / e ng D8.1
recycling if relevant
treatment
Mapping of concentrations and Mapping of concentrations and
- . UNU A D8.1
accessibility of Palladium accessibility
. Necessary upgrades of regulations
Upgrade of regulations and
PE N UNU and (treatment) standards in order to D8.2
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2.2.2.25. PHOSPHATE ROCK

[ Existing info

Critical Metal: Phosphate Rock Example? l Partner Info to be produced IPR status DELIV.
[ structured data | Unstructured data |
WP2 - Current and Future Use of Phosphate rock (WP Leader: Fraunhofer)
Mineral fertilizers, feed and food Reports, articles... from
C t f Ph hat kin E o~ 5 S A x ~ oA s oA LGI D2.1
urrentuse o esphate rock In turope I RRAUGAOYSAaZET RSuUOS European Commission
Possible New Applications of Phosphate rock in 02.3
Europe i
Future Phosphate rock demand - Industrial and |Moderate growth due to increased Reports, articles... from Report on major tre“f’? affecting .
o o LGI future demand for critical raw No IPRissues D2.2
consumer trends use of fertilizers European Commission i
material
. Extraction, processing, Reports, articles... from
Phosphat k global val h = LGI D2.1
osphate rock global value chains YI ydzf |l OudzNRy 3 European Commission
WP3 - Mapping Phosphate rock supply for EU from primary and secondary sources (WP Leader: GTK)
X . Annual production by country; . The database is
Phosphate rock primary resources in EU X . Database BGR EU Deposits ) h D3.1
refinary production confidential
Production of 2° resources Identification and quantification
Phosphate rock secondary resources in EU containing metal..mapping of Reports, articles Amphos21, SGU of bhosphate seco:da resources No IPR issues D3.2
NB & 2 dzND S & X phosp v
Mines, annual production, . . .
Challengues of Phosphate rock supply in EU . P . - Reports, fact sheets, studies |BGR Market Analysis No IPR issues D3.3
exploration, processing, fefining
WP4 - Production (WP Leader: VTT)
Mai i hnologies for Ph h f th I in R k icl
ain proccesmg technologies for Phosphate State_o tl e.artp_) ocessing eports, books, articles, VTT No IPR issues D41
rock primary sources techniques in mines theses
Mai ing technologies for Ph hat: tate of th rt pr in R rt: ks, articl
ain proccesing technologies for Phosphate S ae_o ea_ p C_o(_:ess [o] eports, books, articles, VTT No IPR issues D42
rock secondary sources techniques with tailings theses
Mai i hnologies for Ph h f th I in R k icl
ain proce'ssmg technologies for Phosphate State »O the aﬁ p ocess g eports, books, articles, VTT No IPR issues D4.2
rock recycling techniques with industrial waste theses
Recovery rate from manufacturin R rts, books, articles, .
Estimated recovery rates of Phosphate rock K y 9 eports O_O S articles V1T No IPRissues D4.2
residue theses, statistics
Cost for recovery from
Estimated ts for Ph hate Rock i . . R rts, books, articles, .
stimate ,Cos s forPhosphate Rock processing manufacturing residue vs. from eports, books, articles VTT No IPR issues D4.2
technologies . theses
primary resources
Environmental and circular economy aspects Gaps that limit environmental .
A | . Reports, books, articles, .
concerning Phosphate rock processing performance of the processing theses VTT No IPRissues D4.3
technologies chains
Producer companies and their
Main Phosphate rock producers P Statistics, reports VTT No IPR issues D4.1

location, annual production

WPS5 - Substitution (WP Leader: KTN)

NO DATA
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WP6 - Technology gaps/barriers and innovation pathways in Phosphate Rock value chain (WP Leader: NTUA)

Technology gaps/Barriers in Phosphate Rock

Lack of efficient methods that allo
an effective extraction, availability

Identification of technological

value chain inhibing their extraction from . . . Reports, articles Amphos21 R No IPRissues D6.1
) of primary resources for industrial gaps on primary resources
primary resources C
applications
Lack of efficient methods that allo
Technology gaps/Barriers in Phosphate Rock R . S P .
oo i X an effective extraction, availability . Identification of technological .
value chain inhibing their extraction from . Reports, articles Amphos21 No IPR issues D6.2
of secondary resources for industi gaps on secondary resources
secondary resources -
applications
Technology gaps/Barriers in Phosphate Rock
value chain hindering substitution solutions in D6.3
industrial applications
Innovative pathways to supply the future EU
Phosphate rock demand, unlocking the D6.4
technology gaps/barriers
WP7 - Policy Issues (WP Leader: MINPOL)
D7.1
Standards, policies, strategies and regulator . . . Pan-EU policy framework/conflict
p_ § 8 Y |EU Critical Raw Materials list CRM Factsheets SGU ) policy / D7.2
frameworks in EU relevant to Phosphate Rock minerals D7.3
D7.1
Policy gaps in EU related to Phosphate rock National databases D7.2
D7.3
Policy recommendations for EU concerning ProMine, <GU Pan-EU policy framework/conflict 7.4
Phosphate rock Minerals4EU minerals )

WP8 - WEEE Issues (WP Leader:UNU)

NO DATA
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/ * *
* *
- . Existing info
Critical Metal: Platinum Example? | 9 | Partner Info to be produced IPR status DELIV.
| Structured data | Unstructured data |
WP?2 - Current and Future Use of Platinum (WP Leader: Fraunhofer)
Information is quotable for
Chapter in Critical Metals Handbook BGS free, but large passages will D2.1
need permission from publisher
Autocatalysts, chemical catalysts, electroni Information is quotable for
; ; 2S56SttSNExT Ay@dSaidyvys Mineral Profile: Platinum Group Metals ~ |BGS free, but large passages will D2.1
Current use of Platinumin need permission from BGS
Europe
Repor‘c.s, 'flrtlcles from European Gl D21
Commission
Total current European use (grouped as pa Reports, articles from European Overview of information in existing .
. o L CML K . . No IPRissues D2.1
of Platinum Group Metals), by application. Commission literature (qualitative & quantitative)
Possible New Applications of D23
Platinum in Europe i
Future Platinum demand - Reports, articles from European Report on major trends affecting future .
X Strong growth: fuel cell catalysts o LGI . . No IPRissues D2.2
Industrial and consumer trends Commission demand for critical raw material
Esti f Plati
Future demand - Quantitative Stl",]ate% of Platinum tor?nage X ) .
scenarios required in 2035 for certain Fraunhofer ISI No new information No IPRissues D2.3
applications, global
. . < . L. C A o ~ lﬁy\o aagicleafmrgl;yropean
Platinum global value chains 9EUNF OQUA2YZ LINROSaapy3az Yl ydztl Ou dZCom o za LGI D2.1
WP3 - Mapping Platinum supply for EU from primary and secondary sources (WP Leader: GTK)
Information is quotable for
Distribution of the main PGM mining districty Chapter in Critical Metals Handbook BGS free, but reproduction of the D31
mines and deposits (Figure 12.1) figure will need permission :
from publisher
Platinum primary resources in EU Information is quotable for
Names and descriptions of main PGM depgsits Mineral Profile: Platinum Group Metals BGS free, but large passages will D3.1
need permission from BGS
Annual production by country; refina
_p Y i Ty Database BGR EU Deposits The database is confidential D3.1
production
Platinum secondary resources in [Production of 2° resources containing Reports, articles Amphos21 Identification and quantification of Pt No IPR issues D32
EU YSihFf oYl LIAYI 2F NJ pors, P secondary resources )
Mines, annual production, exploration,
Challengues of Platinum supply in| P p Reports, fact sheets, studies BGR Market Analysis No IPR issues D3.3

processing, fefining
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* 4 K
WP4 - Production (WP Leader: VTT)
Information is quotable for
Main proccesing technologies for | . . . . MEFOS, IMN, Published books, articles and industrial q .
i A Nickel and copper ores processing Technical books, reports and articles . free, but reproduction of the D4.1
Platinum primary sources Chalmers, VTT operational reports . ) L.
figure will need permission
Mai ing technologies for |State of the art processing techniques with
a|r1 proccesing technologles for . P 9 q Reports, books, articles, theses VTT No IPRissues D4.2
Platinum secondary sources tailings
State of the art processing techniques with
) . P 9 q Reports, books, articles, theses VTT No IPRissues D4.2
industrial waste
Some knowledge development about
Main processing technologies for PGM recovery from different waste
Platinum recycling TECNALIA streams: auto catalysts, electronic waste D4.2
(WEEE) and tailings and slags from nickel
and copper smelters
Pt recovery from spent fuell cells Patents, on going Ph.D. thesis CEA D4.2
Estimated recovery rates of Platin|Recovery rate from EoL Reports, books, articles, theses, statistics |[VTT No IPRissues D4.2
Estimated costs for Platinums Cost for recovery from EoL vs. from primary . .
) A Reports, books, articles, theses VTT No IPRissues D4.2
processing technologies resources
Environmental and circular
t i Gaps that limit environmental performance
ecorpmy asped s.concernlng P . . P Reports, books, articles, theses VTT No IPRissues D4.3
Platinum processing the processing chains
technologies
Producer companies and their location, ann
Main Platinum producers . p Statistics, reports GTK No IPRissues D4.1
production
WP5 - Substitution (WP Leader: KTN)
Aggregated to PGM Reports, results from CRM_InnoNet Fraunhofer IS| possibly update Information freely available
Reduction of Pt content by improved carbol
Y .p Published data on International
supports for fuell cell application ; study on .
- peer reviewed Journals;
reduction in the use of Pt through experimental researches, R
Platinums substitutability per |nanostructuration (nanoclusters) using PVQ xper - ) .
- . L . Giorgi et al., J. Fuel Cell Sci. ENEA Information freely available D5.1
applications (e.g. sputtering); preliminary studies of
o . . |Tech. 8, 041004 (2011)
feasibility for the reduction of use of Pt usin
ALD techniques, as catalyst for applications M. Penza etal,, Appl. Phys.
’ TLett. 90, 173123 (2007)
gas sensors and fuel cells.
Fuell cells with lower Pt content Patents, Ph.D. thesis CEA Information freely available
Options for substitution Reports and articles CEA Substitution strategy guide Information freely available
Analysis of substitution Lo .
) y' . Study on trends on Pt substitution in particy . . . . D5.2
trajectories and prerequisites L Analysis of literature data ENEA Information freely available
for fuel cell applications
E i t of Relevance of substitution for the European R tonth i t of
ccn?ml? assesjsmen . ° P Reports and articles VTT epor; Or,l N eFonorTllc assessmento Information freely available D5.3
substitution trajectories economy substitution trajectories
Communication material Material to raise awareness of opportunities
(webinars,..) of Platinums for PP b Case studies, webinars KTN Delivery of case studies and webinars Information freely available D5.4

stakeholders

for substitution
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WP6 - Technology gaps/barriers and innovation pathways in Platinums value chain (WP Leader: NTUA)

Technology gaps/Barriers in
Platinums value chain inhibing

Lack of efficient methods that allow an

. A R effective extraction, availability of primary Reports, articles Amphos21 Identification of technological gaps on prinfNo IPRissues D6.1
their extraction from primary . . -
resources for industrial applications
resources
Technology gaps/Barriersin -
) R Lack of efficient methods that allow an
Platinums value chain inhibing X . P . e . .
. : effective extraction, availability of secondary Reports, articles Amphos21 Identification of technological gaps on secdNo IPR issues D6.2
their extraction from secondary ) . S
resources for industrial applications
resources
Technology gaps/Barriers in
Platinums value chain hindering
- N D6.3
substitution solutions in
industrial applications
Innovative pathways to supply
the future EU Platinum demand, 6.4
unlocking the technology ’
gaps/barriers
WP?7 - Policy Issues (WP Leader: MINPOL)
NO DATA
WP8 - WEEE Issues (WP Leader: UNU)
Mapping the Platinum in WEEE Platinum is contained in printed circuit boar
pping of IT and Small domestic appliances (Laptoj D8.1
products .
mobile phones,..)
Mapping of technologies and EOL
infrastrctures for recycling of Smelters (Umicore, Boliden, Aurubis) D8.1
Platinum
Financing of Platinum recycling D8.1
Mapping of concentrationsand  [Grams of Platinum recovered from printed D81
accessibility of Platinum circuit boards ’
Upgrade of regulations and CENELEC Standard on WEEE treatment [EN50625 series .
. - L Ecodom No IPRissues D8.2
standards Batteries Directive and WEEE Directive 2006/66/EC 2012/19/eu
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Critical Metal: Praseodymium [Example? I [Exsiinre) (e I Partner Info to be produced IPR status DELIV.
| Structured data Unstructured data |
WP2 - Current and Future Use of Praseodymium (WP Leader: Fraunhofer)
c " P a . N Total current European use Overview of information in
urrent use of Praseodymium in -
£ v (grouped as part of Light Rareg] Reports, articles from EC cML existing literature (qualitative & No IPR issues D2.1
urope o
P Earths), by application. quantitative)
Possible New Applications of D2.3
Praseodymium in Europe :
Future Praseodymium demand -
N D2.2
Industrial and consumer trends
Praseodymium global value
K D2.1
chains
WP3 - Mapping Praseodymium supply for EU from primary and secondary sources (WP Leader: GTK)
Information is quotable for
Global distribution of rare eartl Chapter in Critical Metals BGS free, but reproduction of the D3.1
deposits Handbook (Figure 13.4) figure will need permission "
from publisher
Number of Mineral deposit database of Update on REE deposits in the . N
. . N . _ . X Copyright GTK (Finland), SGU
Praseodymium primary resources|mines..location..annual GTK, FODD database covering GTK Report Archive GTK Fennoscandia area (GTK) and EU D3.1
N : ) . (sweden), NGU (Norway)
in EU production in EU.. Finland, Sweden and Norway (all WP partners)
Global distribution of rare earth _ . Information is quotable for
- . Mineral Profile: Rare Earth .
deposit; names and descriptio Elements, BGS BGS free, but large passages will |D3.1
of major deposits ’ need permission from BGS
annual production by country:| .o BGR EU Deposits The database is confidential [D3.1
refinary production
N Production of 2° resources Identification and quantification of
Praseodymium secondary - - . N .
resources in EU containing metal..mapping of Reports, articles Amphos21, SGU praseodymium secondary No IPR issues D3.2
v ! NIB & 2 dzND S & X resources
Challengues of Praseodymium Mines, annual production, Reports, fact sheets, studies BGR Market Analysis No IPR issues D3.3
supply in EU exploration, processing, fefini
P4 - Production (WP Leader: VTT)
B . Information is otable for
Main proccesing technologies for |Bastnaesite and monazite ore Technical books, reports and MEFOS , IMN, Published books, articles and freanh t're 'rogu o of the |Daa
. , bu ucti .
Praseodymium primary sources processing articles Chalmers, VTT industrial operational reports . N P -
figure will need permission
R Vv n rifi ion
Main proccesing technologies for | ooV ey & d purification by
N hydrometallurgy * (possible
Praseodymium secondary . ol ) N ENEA D4.2
input from participation in EGs|
sources . . -
not direct contribution)
Recovery and purification by
'hydrometallurg.y' (p'oss'lble ENEA D42
input from participation in EGs,
Main processing technologies for | ot direct contribution)
Praseodymium recycling
. Further identification of main Copyright TU Delft
Recycling of Pr from EOL . N R N py_ € N
Thesis, report, articles TU Delft processing technologies for (thesis,report), publisher D4.2
magnet scrap and waste N R R
Praseodymium recycling (articles)
. Furth id tificati f EOL C ight TU Delft
Estimated recovery rates of Low recovery rate from dilute N R Y eridentitication © oFyTlg < N
h Thesis, reports, articles TU Delft recovery rate of Pr from EOL (thesis,report), publisher D4.2
Praseodymium waste streams (WEEE) N
product and e-waste (articles)
Estimated costs for
Praseodymiums processing D4.2
technologie
. . Further identification of
Environmental and circular N N
economy aspects concernin Litte information is publicall environmental and circular
i
v asp . & © P 4 Thesis, report, articles TU Delft economy aspects concerning No IPRissues D4.3
Praseodymium processing avaialble h N
" Neodynium processing
technologies i
technologies
Main Praseodymium producers D4.1
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WPS5 - Substitution (WP Leader: KTN)

NO DATA

WP6 - Technology gaps/barriers and innovation pathways in Praseodymiums value chain (WP Leader: NTUA)

Technology gaps/Barriers in
Praseodymiums value chain

Lack of efficient methods that
allow an effective extraction,

Identification of technological gaps

standards

to enable CRM recycling

o . . . . . Reports, articles Amphos21 . No IPR issues D6.1
inhibing their extraction from availability of primary resource on primary resources
primary resources for industrial applications
Lack of efficient methods that
allow an effective extraction, . .
. . . . . Identification of technological gaps .
Technology gaps/Barriers in availability of secondary Reports, articles Amphos21 No IPR issues D6.2
. . . N on secondary resources
Praseodymiums value chain resources for industrial
inhibing their extraction from applications
secondary resources Review on existing LCA studi€
on extraction from secondary ENEA D6.2
resources
Technology gaps/Barriers in Lack of Identificaiton of technology
Praseodymiums value chain efficient/effective/cheaper gaps/Barriers in Praseodymium's .
. . - . - TU Delft . . . s No IPRissues D6.3
hindering substitution solutions [substitution for Nd as value chain hindering substitution
in industrial applications permanent magnets solutions in industrial applications
Innovative pathways to supply
the future EU Praseodymium D6.4
demand, unlocking the .
technology gaps/barriers
WP7 - Policy Issues (WP Leader: MINPOL)
Standards, policies, strategies R R
. . " Pan-EU policy framework/conflict D7.1D7.2
and regulatory frameworks in EU |EU Critical Raw Materials list |CRM Factsheets SGU mineralz i / D7.3
relevant to Praseodymiums )
Poli i . f
olicy gaps_ln EU related to National databases D7.1D7.2
Praseodymium D7.3
Poli i for E Pan-E licy fi k fli
olicy retcommendatlor\s or EU ProMine, MinerlasaEU SGU a_n U policy framework/conflict D7.4
concerning Praseodymium minerals
WP8 - WEEE Issues (WP Leader: UNU)
UNU Mapping of CRM-related products D8.1
Mapping the Praseodymium in — - - -
WEEFE) prgoducts Y Identification of Prin electronic
components, stocks, producti Report from Eco-Systemes BRGM D8.1
in EU, worldwide
Relevance of recycling, mapping of
Mapping of technologies and EOL UNU technologies and EOL D8.1
infrastrctures for recycling of infrastructures for recycling of CRM
Praseodymium
Recovery of Pr from permane
r.y P Report from Extrade Project BRGM D8.1
magnet in WEEE
Finann?lng of Praseodymium UNU Poten-tlalvcost/beneflt, financing of D8.1
recycling recycling if relevant
Mapping of concentrations and UNU Mapping of concentrations and D8.1
accessibility of Praseodymium accessibility )
U de of lati g Necessary upgrades of regulations
rade of regulations an
P8 g UNU and (treatment) standards in order D8.2
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12.2.2.28. RHODIUM

- . Existing info
Critical Metal: Rhodium Example? l g l Partner Info to be produced IPR status DELIV.
[ Structured data [ Unstructured data |
WP2 - Current and Future Use of Rhodium (WP Leader: Fraunhofer)
Chapter in Critical Metals InformatiorT is quotable f'or‘free, but large
dbook BGS passages will need permission from D2.1
Current use of Rhodium in . Handbool publisher
Uses of platinum group metals
Europe
Mineral Profile: Platinum Group BGS Information is quotable for free, but large D2.1
Metals passages will need permission from BGS :
Possible New Applications of D23
Rhodium in Europe )
Future Rhodium demand - D2.2
Industrial and consumer trends :
Rhodium global value chains D2.1
WP3 - Mapping Rhodium supply for EU from primary and secondary sources (WP Leader: GTK)
Number of
Rhodium primary resources in EU |mines..location..annual GTK D3.1
production in EU..
Production of 2° resources
Rhodium secondary resources in . ) . Identification and quantification of Rhodium )
EU containing metal..mapping of Reports, articles Amphos21 secondary resources No IPRissues D3.2
NB & 2 dZND S 5 X Y
Imports, exports, deficit,
Challengues of Rhodium supply in| P " p GTK D3.3
recycling, gaps..
WP4 - Production (WP Leader: VTT)
. Infi tion i table for free, but
Main processing technologies for [Nickel and copper ores Technical books, reports and MEFOS, IMN, Published books, articles and industrial rZ c:_:;zcltoi;_:sol::::ﬁ ir::A/:lelieelij DAl
Rhodium primary sources processing articles Chalmers, VTT |operational reports P L g :
permission from publisher
Mai ing technologies for |State of the art processin
aln-processlng ecnnologles Tor R ) P " 9 Reports, books, articles, theses |VTT No IPR issues D4.2
Rhodium secondary sources technigues with tailings
Some knowledge development about PGM
Main-processing technologies for TECNALIA recovery from diffferent waste streams: a_u»to D4.2
Rhodium recycling catalysts, electronic waste (WEEE) and tailings and
slags from nickel and copper smelters
Estimated tes of R ts, books, articles, th 3 .
. |m(a edrecoveryrates o Recovery rate from EoL epf)rAs o0ks, articles, theses: \yrr No IPRissues D4.2
Rhodium statistics
Estimated costs for Rhodiums Cost for recovery from EoL vs . .
. ) . Reports, books, articles, theses |VTT No IPR issues D4.2
processing technologies from primary resources
Envi tal and circul . .
e:::s::nzz ZC::CO::;:; Gaps that limit environmental
, Y asp ) = performance of the processing Reports, books, articles, theses |VTT No IPR issues D4.3
Rhodium processing .
- chains
technologies
Producer companies and thei
Main Rhodium producers P Statistics, reports GTK No IPRissues D4.1

location, annual production
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WP5 - Substitution (WP Leader: KTN)

Rhodiums substitutability per

Distribution of end uses and

Reports from CRM Innonet and

unlocking the technology
|gaps/barriers

o corresponding substitutability FhG CRM Profile Reports Information freely available D5.1
applications updates
assessments
Analysis of substitution . . . T . . .
X . . Options for substitution Reports and articles CEA Substitution strategy guide Information freely available D5.2
trajectories and prerequisites
Economic assessment of Relevance of substitution for Report on the economic assessment of
3 ! i N ) Reports and articles V1T p . X K ! Information freely available D5.3
substitution trajectories the European economy substitution trajectories
Communication material Material to raise awareness of
(webinars,..) of Rhodiums for L . Case studies, webinars KTN Delivery of case studies and webinars Information freely available D5.4
opportunities for substitution
stakeholders
WP6 - Technology gaps/barriers and innovation pathways in Rhodiums value chain (WP Leader: NTUA)
Technology gaps/Barriers in Lack of efficient methods that
Rhodiums value chain inhibing |allow an effective extraction, . Identification of technological gaps on primary .
. . . A . Reports, articles Amphos21 No IPRissues D6.1
their extraction from primary availability of primary resource resources
resources for industrial applications
L Lack of efficient methods that
Technology gaps/Barriers in . R
X L allow an effective extraction, I .
Rhodiums value chain inhibing I . Identification of technological gaps on secondary .
. A availability of secondary Reports, articles Amphos21 No IPRissues D6.2
their extraction from secondary . . resources
resources for industrial
resources -
applications
Technology gaps/Barriers in
Rhodiums value chain hindering
L . . D6.3
substitution solutions in
industrial applications
Innovative pathways to supply
the future EU Rhodium demand,
D6.4

WP?7 - Policy Issues (WP Leader: MINPOL)

NO DATA

WP8 - WEEE Issues (WP Leader: UNU)

NO DATA

This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 730227

SCRREEN D9.1 [Results from Knowledge Mapping Survey] Rev.0 |




* X %
* *
/ * *
* *
* % *
Critical Metal: Ruthenium Example? ExXiSthglino [ Partner Info to be produced IPR status DELIV.
Structured data | Unstructured data |
WP2 - Current and Future Use of Ruthenium (WP Leader: Fraunhofer)
Information is quotable for free, but
Chapter in Critical Metals a R T
Handbook BGS large passages will need permission from |D2.1
Current use of Ruthenium in Uses of platinum group publisher
Europe metals R N R Information is quotable for free, but
Mineral Profile: Platinum BGS large passages will need permission from |[D2.1
Group Metals, BGS ge p & P B
BGS
Possible New Applications of D2.3
Ruthenium in Europe 3
Future Ruthenium demand - D2.2
Industrial and consumer trends }
Ruthenium global value chains D2.1
WP3 - Mapping Ruthenium supply for EU from primary and secondary sources (WP Leader: GTK)
Distribution of the main Chapter in Critical Metals BGS Information is quotable for free, but D3.1
R N R PGM mining districts, mine, Handbook (Figure 12.1) reproduction of the figure will need 3
Ruthenium primary resources in —
L " N R Information is quotable for free, but
EU Names and descriptions o Mineral Profile: Platinum BGS large passages will need permission from |D3.1
main PGM deposits Group Metals, BGS BGi L e s "
. Production of 2° resources Identification and quantification
Ruthenium secondary resources L N R R R
in EU containing metal..mapping Reports, articles Amphos21 of ruthenium secondary No IPR issues D3.2
2F NBazdzNDOSa resources
Ch i
alleﬁgues of Ruthenium D3.3
supply in EU
WP4 - Production (WP Leader: VTT)
Information is otable for free, but
Main proccesing technologies for . . Technical books, reports and MEFOS , IMN, Chalmers, |Published books, articles and ! X squ N R Y
R N Nickel ore processing N N R A reproduction of the figure will need D4.1
Ruthenium primary sources articles VvTT industrial operational reports L N
permission from publisher
Main proccesing technologies for Reports, publications and Chalmers General information VTT Da.2
Ruthenium secondary sources REFRAM deliverable B
R rts, publicati d
eports pu. ‘cations an Chalmers General information VTT D4.2
REFRAM deliverable
. . . Some knowledge development
Mal: pr.ocesslng T?chnologles for about PGM recovery from
Ruthenium recycling TECNALIA different waste stlteams: auto D4.2
catalysts, electronic waste
(WEEE) and tailings and slags
from nickel and copper smelters
Esti
stlmat_ed recovery rates of D4.2
Ruthenium
Estimated costs for Ruthenium D4.2
processing technologies B
Environmental and circular
economy aspects concerning D43
Ruthenium processing B
technologies
Main Ruthenium producers D4.1
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WP5 - Substitution (WP Leader: KTN)

Distribution of end uses an

Ruthenium substitutability per Reports from CRM Innonet

o corresponding FhG CRM Profile Reports Information freely available D5.1
applications . . and updates
substitutability assessmen
Analysis of substitution . T . _— . . .
Options for substitution Reports and articles CEA Substitution strategy guide Information freely available D5.2

trajectories and prerequisites

Report on the economic

Economic assessment of Relevance of substitution ) o . .

o X i Reports and articles VTT assessment of substitution Information freely available D5.3
substitution trajectories for the European econom R )

trajectories

Communication material Material to raise awarenes: X X

. . . . . Delivery of case studies and . X
(webinars,..) of Ruthenium for  |of opportunities for Case studies, webinars KTN ebinars Information freely available D5.4

L webi

stakeholders substitution

WP6 - Technology gaps/barriers and innovation pathways in Ruthenium value chain (WP Leader: NTUA)

Technology gaps/Barriers in Lack of efficient methods
8y §ap that allow an effective

Ruthenium value chain inhibing . - . Identification of technological .
X R X extraction, availability of Reports, articles Amphos21, Chalmers No IPRissues D5.1
their extraction from primary

. aps on primary resources
primary resources for gaps on primary
resources : f o
industrial applications

Technology gaps/Barriers in Lack of efficient methods
8Y §3p that allow an effective

Ruthenium value chain inhibing . S . Identification of technological
X R extraction, availability of Reports, articles Amphos21, Chalmers
their extraction from secondary gaps on secondary resources

secondary resources for
resources . . . .
industrial applications

No IPRissues D5.2

Technology gaps/Barriers in
Ruthenium value chain hindering
substitution solutions in
industrial applications

D5.3

Innovative pathways to supply
the future EU Ruthenium
demand, unlocking the
technology gaps/barriers

D5.4

WP7 - Policy Issues (WP Leader: MINPOL)

NO DATA

WP8 - WEEE Issues (WP Leader: UNU)

NO DATA
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Critical Metal: Samarium Example? | EXSUNgiiio | Partner Info to be produced IPR status DELI
[ Structured data | Unstructured data |
WP2 - Current and Future Use of Samarium (WP Leader: Fraunhofer)
Total current European use (grouped as part of (o] i f inf tion i isti
Current use of Samarium in Europe . P . (g‘ P P Reports, articles from EC CML ‘verwew orin .orma fonin ex!s |rl1g No IPRissues D2.1
Light Rare Earths), by application. literature (qualitative & quantitative)
Possible New Applications of 023
Samarium in Europe i
Future Samarium demand - Industrial D2.2
and consumer trends ’
Samarium global value chains D2.1
WP3 - Mapping Samarium supply for EU from primary and secondary sources (WP Leader: GTK)
Chapter in Critical Metals Information is quotable for free, but
Global distribution of rare earth deposits P . BGS reproduction of the figure will need D3.1
Handbook (Figure 13.4) . ;
permission from publisher
. . .M I d it datab f Updat REEd its in th
Number of mines..location..annual production in inera’ deposit data ase? . pdate on ) €postts In the Copyright GTK (Finland), SGU (Sweden),
EU GTK, FODD database covering |GTK Report Archive GTK Fennoscandia area (GTK) and EU (all WP NGU (Norway) D3.1
Samarium primary resources in EU B Finland, Sweden and Norway partners) Y
Annual production by country; refinary productiofpatabase BGR EU Deposits The database is confidential D3.1
Global distribution of rare earth deposit; names ¢ Mineral Profile: Rare Earth Information is qu‘otable for fre.e, PUt
. . . BGS large passages will need permission from|D3.1
descriptions of major deposits Elements, BGS BGS
Production of 2° resources containing Identification and quantification of
Samarium secondary resources in EU A A . Reports, articles Amphos21, SGU ) No IPR issues D3.2
v YSUlFf ddYlF LAY I 2F NBaA P P samarium secondary resources
Challengues of Samarium supply in EU fl\glf?:ii,qannual production, exploration, processi Reports, fact sheets, studies BGR Market Analysis No IPR issues D3.3
WP4 - Production (WP Leader: VTT)
Information is quotable for free, but
Main proccesing technologies for . . . Technical books, reports and MEFOS, IMN, Published books, articles and industrial . 4 ) .
. . Bastnaesite and monazite ores processing . ) reproduction of the figure will need D4.1
Samarium primary sources articles Chalmers, VTT operational reports . N
permission from publisher
Recovery and purification by hydrometallurgy *
Main proccesing technologies for . y. P . Y .y . gy.
X (possible input from participation in EGs, not dirg ENEA D4.2
Samarium secondary sources -
contribution)
n . . Recovery and purification by hydrometallurgy *
Main processing technologies for L LT .
? g, g (possible input from participation in EGs, not dirg ENEA D4.2
Samarium recycling L
contribution)
Estimated recovery rates of Samarium D4.2
Estimated costs for Samarium D42
processing technologies )
Environmental and circular economy
aspects concerning Samarium D4.3
processing technologies
Main Samarium producers D4.1
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EEN

WPS5 - Substitution (WP Leader: KTN)

NO DATA

WP6 - Technology gaps/barriers and innovation pathways in Samarium value chain (WP Leader: NTUA)

Technology gaps/Barriers in Samarium

Lack of efficient methods that allow an effective

Identification of technological gaps on

concerning Samarium

(http://www.thecdi.com/institute)

minerals

value chain inhibing their extraction [extraction, availability of primary resources for Reports, articles Amphos21 Fimary resources No IPRissues D6.1
from primary resources industrial applications P v
Lack of efficient methods that allow an effective - .
L . . P . Identification of technological gaps on .
Technology gaps/Barriers in Samarium |extraction, availability of secondary resources fol Reports, articles Amphos21 No IPRissues D6.2
I . . ) . - secondary resources
value chain inhibing their extraction |industrial applications
from secondary resources Reviewon existingLCAstudieson extraction from ENEA
secondary resources
Technology gaps/Barriers in Samarium
value chain hindering substitution D6.3
solutions in industrial applications
Innovative pathways to supply the
future EU Samarium demand,
. D6.4
unlocking the technology
gaps/barriers
WP7 - Policy Issues (WP Leader: MINPOL)
Standards, policies, strategies and . . D7.1
Pan-EU policy framework/conflict
regulatory frameworks in EU relevant |EU Critical Raw Materials list CRM Factsheets SGU mineraIFs) oy work/ ! D7.2
to Samarium D7.3
D7.1
Policy gaps in EU related to Samarium National databases D7.2
D7.3
Policy recommendations for EU Cobalt Development Institute X N Pan-EU policy framework/conflict
ProMine, Minerals4EU SGU D7.4

WP8 - WEEE Issues (WP Leader: UNU)

NO DATA
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Critical Metal: Silicon Metal Example? l EXSUnglinfo l Partner Info to be produced IPR status DELIV.
| Structured data__ | Unstructured data |
WP2 - Current and Future Use of Silicon Metal (WP Leader: Fraunhofer)
Current use of Silicon Metal in Europe Chemicals, Al alloys in automotive and Reports, articles, from European LGl D21
u u ili i u = x = "o a a < .
P O2yaldNHzOGA2Y S &t SO0 Commission
Possible New Applications of Silicon Metal D2.3
in Europe )
Future Silicon Metal demand - Industrial Moderate growth driven by semiconductor: Reports, articles, from European Report on major trends affecting future .
. e LGI . . No IPR issues D2.2
and consumer trends (incl PV cells) Commission demand for critical raw material
.. . A R icles, E
Silicon Metal global value chains QEGNI OlA2y S LINROSaaAy3as YI ydzF CZ(?ﬂ%ﬁ?gﬁg’??f%’" 4P EYLal D2.1
WP3 - Mapping Silicon Metal supply for EU from primary and secondary sources (WP Leader: GTK)
Silicon Metal primary resources in EU D3.1
Production of 2° resources containin Identificati d tificati f sili
Silicon Metal secondary resources in EU YSGFf DYl LIJIA Y 3 2 'gF N Reports, articles Amphos21 m::all sl‘e:?:c:rO\:;;r\; r:Sl;aur:(:lelsca fon ot sificon No IPR issues D3.2
Challengues of Silicon Metal supply in EU D3.3
WP4 - Production (WP Leader: VTT)
NO DATA
WP5 - Substitution (WP Leader: KTN)
NO DATA
WP6 - Technology gaps/barriers and innovation pathways in Silicon metal value chain (WP Leader: NTUA)
Technology gaps/Barriers in Silicon metal [Lack of efficient methods that allow an \dentificati £ technological
. . . . . entitication ot technologica aps on
value chain inhibing their extraction from |effective extraction, availability of primary Reports, articles Amphos21 ) g gap No IPR issues D6.1
. . . . rrma resources
primary resources resources for industrial applications P v
Technology gaps/Barriers in Silicon metal |Lack of efficient methods that allow an I .
P . . " . . L . Identification of technological gaps on .
value chain inhibing their extraction from |effective extraction, availability of secondal Reports, articles Amphos21 secondary resources No IPR issues D6.2
secondary resources resources for industrial applications v
Technology gaps/Barriers in Silicon metal
value chain hindering substitution D6.3
solutions in industrial applications
Innovative pathways to supply the future
EU Silicon Metal demand, unlocking the D6.4
technology gaps/barriers
WP7 - Policy Issues (WP Leader: MINPOL)
NO DATA
WP8 - WEEE Issues (WP Leader: UNU)
M ing the Sili Metal in WEEE . . . .
apping the Stlicon Vietal In Silicon is contained in Solar Panels D8.1
products
M i f technologi d EOL
. apping ot techno ogle_s an s ECODOM To be investigated D8.1
infrastrctures for recycling of Silicon Metal
Financing of Silicon Metal recycling ECODOM To be investigated D8.1
M i f i
applr\g»t_) concg»ntranons and ECODOM To be investigated D8.1
accessibility of Silicon Metal
CENELEC Standard on WEEE treatment |EN50625 seri
Upgrade of regulations and standards series ECODOM D8.2

Batteries Directive and WEEE Directive

2006/66/EC 2012/19/eu
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12.2.2.32. TERBIUM

Existing info

Critical Metal: Terbium Example? l l Partner Info to be produced IPR status DELIV.
| Structured data | Unstructured data |
WP2 - Current and Future Use of Terbium (WP Leader: Fraunhofer)
Total current European use (grouped 4 Overview of information in
Current use of Terbium in Europe part of Heavy Rare Earths), by Reports, articles from EC CML existing literature (qualitative & |No IPRissues D2.1
application. quantitative)
Possible New Applications of Terbium in D2.3
Europe i
Future Terbium demand - Industrial and D2.2
consumer trends :
Terbium global value chains D2.1
WP3 - Mapping Terbium supply for EU from primary and secondary sources (WP Leader: GTK)
Information is quotable for
- . . Chapter in Critical Metal fi , but ducti f th
Global distribution of rare earth deposits aprerin r_' ‘cal Vetals BGS ree u,repm ue 'Orf O_ € D3.1
Handbook (Figure 13.4) figure will need permission
from publisher
. . Mineral deposit database of Update on REE deposits in the
number of mines..location..annual P N . P N P copyright GTK (Finland), SGU
. . . . R GTK, FODD database covering GTK Report Archive GTK Fennoscandia area (GTK) and EU D3.1
Terbium primary resources in EU production in EU.. . (Sweden), NGU (Norway)
Finland, Sweden and Norway (all WP partners)
I | distribution of rar rth i Inf tion i table fi
Global distributio ! 0_ are eal ! depos Mineral Profile: Rare Earth nformation is quotable o-r
names and descriptions of major BGS free, but large passages will |D3.1
3 Elements, BGS R
deposits need permission from BGS
annual production by country; refinal
P Yy Yy v Database BGR EU Deposits The database is confidential |D3.1
production
Terbium secondary resources in EU Production of 2° resources containing Reports, articles Amphos21, Identification and quantification No IPR issues D3.2
Y YSGIFf ddY Il LIIAY I 2F ports, SGU of Terbium secondary resources i
Mines, annual production, exploration, . . .
Challengues of Terbium supply in EU . p R p Reports, fact sheets, studies BGR Market Analysis No IPRissues D3.3
processing, fefining
WP4 - Production (WP Leader: VTT)
Inf tion i table f
Main proccesing technologies for Terbium . . . Technical books, reports and MEFOS , IMN, |Published books, articles and nrormation is quo -a € tor
. Monazite and xenotime ores processing . . . : free, but reproduction of the |D4.1
primary sources articles Chalmers, VTT|industrial operational reports ) . L
figure will need permission
Recovery and purification by
Mai ing technologies for Terbi hydrometallur: * (possible input from| R rts, articles, REFRAM ENEA,
ain proccesing technologies for Terbium |hy romet _gy (p 4 p eports, articles General information No IPR issues D42
secondary sources participation in EGs, not direct Reports Chalmers
contribution)
Recovery and purification by
Mai ing technologies for Terbi hydrometallurgy * (possible input from| R rts, articles, REFRAM ENEA, . . .
ain ?rocessmg echnologies for Terbium  (hydromet _gy (p 4 p eports, articles, General information No IPR issues D42
recycling participation in EGs, not direct Reports Chalmers
contribution)
Estimated recovery rates of Terbium D4.2
Estimated costs for Terbium processing Da.2
technologies .
Environmental and circular economy
aspects concerning Terbium processing D4.3
technologies
Main Terbium producers D4.1
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WPS5 - Substitution (WP Leader: KTN)

NO DATA

WP6 - Technology gaps/barriers and innovation pathways in Terbium value chain (WP Leader: NTUA)

Technology gaps/Barriers in Terbium value

Lack of efficient methods that allow an

standards in order to enable CRM
recycling

o i . effective extraction, availability of . Amphos21, Identification of technological .
chain inhibing their extraction from . . . Reports, articles K No IPR issues D6.1
X primary resources for industrial Chalmers gaps on primary resources
primary resources s
applications
Lack of efficient methods that allow an
. . . effective extraction, availability of . Amphos21, Identification of technological .
Technology gaps/Barriers in Terbium value . . Reports, articles No IPRissues D6.2
R . . secondary resources for industrial Chalmers gaps on secondary resources
chain inhibing their extraction from L
applications
secondary resources - — -
Review on existing LCA studies on
. ENEA D6.2
extraction from secondary resources
Technology gaps/Barriers in Terbium value
chain hindering substitution solutions in D6.3
industrial applications
Innovative pathways to supply the future
EU Terbium demand, unlocking the D6.4
technology gaps/barriers
WP7 - Policy Issues (WP Leader: MINPOL)
Standards, policies, strategies and . .
pofici R g . . . Pan-EU policy framework/conflict D7.1D7.2
regulatory frameworks in EU relevant to EU Critical Raw Materials list CRM Factsheets SGU R
. minerals D7.3
Terbium
Policy gaps in EU related to Terbium National databases g;; D7.2
Poli dations for EU i Pan-EU policy fi K flict
o |§y recommendations for EU concerning ProMine, Minerals4£U SGU s{n policy framework/confli D7.4
Terbium minerals
WP8 - WEEE Issues (WP Leader: UNU)
UNU (ProSUM
i i i Used in some converters of white LED consortium), i
Mapping the Terbium in WEEE products . Mapping of CRM-related products D8.1
until few years ago Fraunhofer
1ZM
Relevance of recycling, mapping
Mapping of technologies and EOL No recycling, technology possibly of technologies and EOL D&l
infrastrctures for recycling of Terbium available infrastructures for recycling of ’
CRM
Potential cost/benefit, financin
Financing of Terbium recycling None ! . / i ng D8.1
of recycling if relevant
Mapping of concentrations and Reasonable concentration in LED Mapping of concentrations and 8.1
accessibility of Terbium converters accessibility )
Necessary upgrades of
regulations and (treatment
Upgrade of regulations and standards suiatl ( ) D8.2
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2.2.2.33. TUNGSTEN

Existing info

Critical Metal: Tungsten Example?
o i Structured data_| Unstructured data

Partner Info to be produced IPR status DELIV.

WP?2 - Current and Future Use of Tungsten (WP Leader: Fraunhofer)

Information is quotable for

Chapter in Critical Metals .
BGS free, but large passages will D2.1

Handbook
andboo need permission from publisher
/] SYSYiSR OFNDPARSAS Information is quotable for
v a Mineral Profile: Tungsten BGS free, but large passages will D2.1
Current use of Tungsten in Europe need permission from BGS

Reports, articles...from

L LGI D2.1
European Commission
S Reports, articles...from Overview of information in existin,
Total current European use, by application P o CML , o X ,g No IPRissues D2.1
European Commission literature (qualitative & quantitative)
Possible New Applications of Tungsten in Europe D2.3
Future Tungsten demand - Industrial and . . Reports, articles...from Report on major trends affecting future
8 Steady growth driven by chemical sector P o LGI P J, X . 8 No IPRissues D2.2
consumer trends European Commission demand for critical raw material
. . . S A s s ?elpogs, artiﬂs\s.“ rgn% «
Tungsten global value chains 9EUNI OUA2Y X LINROSaajAy3asz YI yd4il Oudz Y : dza SuU8l D2.1
European Commission

WP3 - Mapping Tungsten supply for EU from primary and secondary sources (WP Leader: GTK)

Information is quotable for
Chapter in Critical Metals q

Selected major Tungsten mines and deposdits BGS free, but ducti f th D3.1
| 9 p Handbook (Figure 16.1) ree ulrepro ue |on}0l ©
figure will need permission
. ) Location and type of major Tungsten depo Information is quotable for
Tungsten primary resources in EU s - " . .
and districtions; names and descriptions of| Mineral Profile: Tungsten, BGS |BGS free, but large passages will D3.1
example deposits need permission from BGS
Annual production by country; refinar,
.p 4 v Y Database BGR EU Deposits The database is confidential D3.1
production
. Identification and quantification of W .
. . Reports of MSP REFRAM project |Amphos21 No IPRissues D3.2
Tunasten secondary resources in EU Production of 2° resources containing secondary resources
g v YSGFt ooyl LIWAY3I 2F N : ___ __ ___
Articles, reports, thesis (mainly SGU Identification and quantification of W D3.2
unpublished) secondary resources )
Mines, annual production, exploration, . . .
rocessin fef::ﬂn P Reports, fact sheets, studies BGR Market Analysis No IPRissues D3.3
Challengues of Tungsten supply in EU p 9. 9
Imports, exports, deficit, recycling, gaps.. Reports of MSP REFRAM project |CEA No IPRissues D3.3
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WP4 - Production (WP Leader: VTT)

Text book, articles, reports from

Summary of the main processing

annual production

Pressure digestion in the autoclave X SWEREA MEFOS technogies for different types of W D4.1
i . ) MSP-REFRAM project X
Main proccesing technologies for Tungsten primary sources
primary sources . X . . . Information is quotable for
) ) . Technical books, reports and Published books, articles and industrial .
Scheelite and wolframite ores processing X IMN, Chalmers, VTT X free, but reproduction of the D4.1
articles, MSP-REFRAM reports operational reports . . .
figure will need permission
Hydrometallurgical an rometallurgical R from MSP-REFRAM
ydhodEtfa uv\? cal and pfy 0 \7\;aCu %za ep-ortsd (I)’ Sbl IDENER, TUDelft No IPRissues D4.2
Main proccesing technologies for Tungsten methods for W recovery from W-Carbides project deliverables
secondary sources State of the art processing techniques with . Main proccesing technologies for .
. Reports, books, articles, theses |IMN No IPRissues D4.2
tailings Tungsten secondary sources
L . Articles, reports from MSP- Description of the oxidation-wet chemical
Oxidation-wet chemical treatment process p, R Swerea MEFOS P D4.2
REFRAM project deliverables treatment process
Main processing technologies for Tungsten
recycling
State of the art processing techniques with IMN, TUDelft, Main processing technologies for .
. . p 9 q Reports, books, articles, theses P g 8 No IPRissues D4.2
industrial waste Chalmers Tungsten recycling
Reports, books, articles, theses, R .
Recovery rate from EoL statistics IMN Estimated recovery rates of Tungsten No IPRissues D4.2
Estimated recovery rates of Tungsten
. Articles, reports from MSP- Identification of W loss in different
Around 50% in Europe p, . Swerea MEFOS , D4.2
REFRAM project deliverables production steps
Estimated costs for Tungsten processing Cost for recovery from EoL vs. from primar . Estimated costs for Tungsten processing .
. Reports, books, articles, theses |IMN . No IPRissues D4.2
technologies resources technologies
Environmental and circular economy aspects Gaps that limit environmental performance
) K Y asp A p . . p Reports, books, articles, theses [VTT No IPRissues D4.3
concerning Tungsten processing technologies the processing chains
Producer companies and their location,
Main Tungsten producers p Statistics, reports GTK No IPRissues D4.1
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t* * **
/ * *
* % *
WP5 - Substitution (WP Leader: KTN)
Distribution of end uses and corresponding . . . L . .
X L Reports, books, articles, theses |IMN, FhG Tungsten substitutability per applications |[Information freely available
substitutability assessments
Potential substitutes for cemented Tungste Reports from MSP-REFRAM
carbides or hard metals include cemented project deliverables and other . .
; - I . . X Assessment study of the substitutability
Tungsten substitutability per applications carbides based on molybdenum carbide al conclusions made by the o i L D5.1
L . . R . rate of Tungsten products in industrial IPR Issues (specificinternal
titanium carbide, ceramics, ceramic- metalliNA Experts Group in the Workshops |ICCRAM applications registration number in ICCRAM)
omposites (cermets), diamond tools, and t of the FP7 Project CRM_InnoNet PP 8
steels. Other otential substitutes for other (Critical Raw Materials
applications are listed Innovation Network)
. T Analysis of substitution trajectories and
Options for substitution Reports, books, articles, theses [IMN, CEA VSIS o ! Information freely available
prerequisites
vis of substituti . X g W Multilevel Perspective NA Reports from MSP-REFRAM |CCRAM NA IPR Issues (specificinternal
Ana VSISAOA substitution trajectories an p project deliverables registration number in ICCRAM) |D5.2
prerequisites
Information about the potential substitutes . . . .
. Reports from MSP-REFRAM Brief report on substitution trajectories . .
for Tungsten, their advantages and NA R . ICCRAM - Consortium IPRissues
Lo project deliverables and prerequisites
drawbacks for each application (Table 2)
Relevance of substitution for the European Report on the economic assessment of
P Reports and articles VTT P o X . Information freely available
economy substitution trajectories
Reports from MSP-REFRAM
Economic assessment of substitution trajectories project deliverables and other D5.3
Tungsten substitutes for most application conclusions made by the . . Consortium IPR issues and IPR
. . . Economic assessment study of potential .
results in a loss of performance or in an NA Experts Group in the Workshops |ICCRAM Tunesten substitutes Issues (specificinternal
increase of cost of the FP7 Project CRM_InnoNet g registration number in ICCRAM)
(Critical Raw Materials
Innovation Network)
1st, 2nd and 3rd workshops of MSP-REFR
project(i.e. state of the art, preparing the NA Reports from MSP-REFRAM |CCRAM NA MSP-REFRAM Consortium IPR
future & matching policy, society technolog project deliverables issues
and market).
Communication material (webinars,..) of Tungsten 5.4
Material to raise awareness of opportunitie: E
for stakeholders - PP Case studies, webinars KTN Delivery of case studies and webinars Information freely available
for substitution
. Reports from MSP-REFRAM MSP-REFRAM Consortium IPR
MSP-REFRAM Final Conference NA P ICCRAM NA

project deliverables

issues
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WP6 - Technolo

gy gaps/barriers and innovation pathways in Tungsten value chain (WP Leader: NTUA)

Lack of efficient methods that allow an

- Medical Industry
w a2NB ws5 A& ySSRS
be carried out to improve the economic,
nvironmental and technological feasibilities

mineral processing.

project deliverables

pahtways.

registration number in ICCRAM)

. . - . . Amphos 21, .
effective extraction, availability of primary Reports of MSP REFRAM project Chalmers No IPRissues D6.1
resources for industrial applications
Raw material procurement becomes more Reports from MSP-REFRAM Swot analysis, analysis of the economic
Technology gaps/Barriers in Tungsten value chain [difficult, due to lack of investments in new project deliverables and other relevance of industrial w value chain in
inhibing their extraction from primary resources  |mines and reduced secondary raw materia conclusions made by the the region of Castillay Ledn region, IPR Issues (specificinternal
o e u ITic1
availability. NA Experts Group in the Workshops [[CCRAM market analysis, substitutability index, . R P . D6.1
oo ) ) i T X registration number in ICCRAM)
The majority of Tungsten primary raw of the FP7 Project CRM_InnoNet raw materials distribution, raw material
material reserves are located in China or (Critical Raw Materials resources, industrial applications,
LREAGAOLEEE Ayadlof Innovation Network) publications
Lack of efficient methods that allow an
. . i Reports from MSP-REFRAM IDENER, AMPHOS .
effective extraction, availability of secondar R . No IPR issues D6.2
. . - project deliverables 21, Chalmers
resources for industrial applications
Technology gaps/Barriers in Tungsten value chain Rep‘orts fro-m MSP-REFRAM Swot analy5|sj, analyéls of the econcl)mllc
R X . project deliverables and other relevance of industrial w value chain in
inhibing their extraction from secondary resources ) . . . R A ) K
Lack of suitable recycling technologies/ conclusions made by the the region of Castillay Le6n region, PR Issues (specific internal
Significant gaps in the knowledge on the |NA Experts Group in the Workshops |ICCRAM market analysis, substitutability index, R A P X D6.2
: " . . R . registration number in ICCRAM)
reserves of W in end-of-life waste. of the FP7 Project CRM_InnoNet raw materials distribution, raw material
(Critical Raw Materials resources, industrial applications,
Innovation Network) publications
Swot analysis, analysis of the economic
relevance of industrial w value chain in
Technolo aps/Barriers in Tungsten value chain the region of Castillay Ledn region,
echnology & p'/ i Tungste : ) ) Reports from MSP-REFRAM g ) v TeBle IPR Issues (specificinternal
hindering substitution solutions in industrial W Multilevel Perspective NA . ) ICCRAM market analysis, substitutability index, . R ) D6.3
o project deliverables i U X registration number in ICCRAM)
applications raw materials distribution, raw material
resources, industrial applications,
publications
. } - Reports from MSP-REFRAM SWOT analysis for the transition IPR Issues (specific internal
Innovation potentials for W valorization NA p . ICCRAM ¥ R ; (sp X D6.4
project deliverables pahtways. registration number in ICCRAM)
W Multilevel Perspective:
w tNRBY23GS SELX 2NI A
Innovative pathways to supply the future EU ESIF, etc.)
Tungsten demand, unlocking the technology w 'LRFGS t NPALISOGAY
gaps/barriers ® CdzlidzNB ! LILI A OF G A2 ) - e
- Reports from MSP-REFRAM SWOT analysis for the transition IPR Issues (specificinternal
- Deep Drilling NA P ICCRAM vs! " ues (specifici D6.4
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WP7 - Policy Issues (WP Leader: MINPOL)

Standards, pt_)licies, strategies and regulatory EU Critical Raw Materials list CRM Factsheets SGU Pa_n-EU policy framework/conflict D7.1D7.2
frameworks in EU relevant to Tungsten minerals D7.3
. . . D7.1D7.2
Policy gaps in EU related to Tungsten National databases 07.3
Policy recommendations for EU concerning ProMine, SGU Pan-EU policy framework/conflict D7.4
Tungsten Minerals4EU minerals )
WP8 - WEEE Issues (WP Leader: UNU)
Mapping the Tungsten in WEEE products Reports, books, articles, theses |IMN Mapping the Tungsten in WEEE products  [No IPR issues D8.1
Mappi f technologi d EOL infrastrct fi M i f technologi d EOL
appl_ngo echnologies an Infrastrctures for Reports, books, articles, theses |IMN ) apping ot techno oglés an No IPR issues D8.1
recycling of Tungsten infrastrctures for recycling of Tungsten
Financing of Tungsten recycling D8.1
Mapping of concentrations and accessibility of 8.1
Tungsten i
Upgrade of regulations and standards D8.2
. . Existing infi
Critical Metal: Yttrium Example? Stnglnio Partner Info to be produced IPR status DELIV.
Structured data [Unstructured data
WP2 - Current and Future Use of Yttrium (WP Leader: Fraunhofer)
Total current European use (grouped as Overview of information in
Current use of Yttrium in Europe P group o Reports, articles from EC CML existing literature (qualitative & [No IPRissues D2.1
part of Heavy Rare Earths), by applicatid -
quantitative)
Possible New Applications of Yttrium in D2.3
Europe ’
Future Yttrium demand - Industrial and D2.2
consumer trends ’
Yttrium global value chains D2.1
WP3 - Mapping Yttrium supply for EU from primary and secondary sources (WP Leader: GTK)
Copyright GTK
. . Mineral deposit database of Update on REE deposits in the Apy 8
Number of mines..location..annual K . X (Finland), SGU
L GTK, FODD database covering |GTK Report Archive GTK Fennoscandia area (GTK) and EU D3.1
. . . production in EU.. . (Sweden), NGU
Yttrium primary resources in EU Finland, Sweden and Norway (all WP partners)
(Norway)
Annual production by country; refinar The database i
P Y Y Y |Database BGR EU Deposits © database Is D3.1
production confidential
Production of 2° resources containing Identification and quantification
Yttrium secondary resources in EU a Reports, articles Amphos21, SGU . No IPRissues D3.2
v YSUlfodYl LIWAYI 27F P P of Yttrium secondary resources
Mines, annual production, exploration, ) ) .
Challengues of Yttrium supply in EU P P Reports, fact sheets, studies BGR Market Analysis No IPRissues D3.3

processing, fefining
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WP4 - Production (WP Leader: VTT)

Main proccesing technologies for Yttrium

Technical books, reports and

Published books, articles and

Information is

technology gaps/barriers

. Xenotime ores processing i MEFOS, IMN, Chalmers, VTT |, . | quotable for free, D4.1
primary sources articles industrial operational reports .
but reproduction of
Y from ores, contaminated solutions, WH A review of SoA Yttrium recove
d . t Reports and articles IDENER, Chalmers P d i No IPRissues
Main proccesing technologies for Yttrium and generic wastes. rom secondary sources D4.2
secondary sources Recovery and purification by '
hydrometallurgy (see WP8) * (possible ENEA (see WP8)
input from participation in EGs, not direci
Y from ores, contaminated solutions, WH . . . . .
. Reports and articles IDENER, Chalmers A review of SoA Yttrium recycling [No IPRissues
and generic wastes.
Malnly?rocessmg technologies for Yttrium Recovery and purification by D42
recycling hydrometallurgy (see WP8) * (possible
. A . ENEA (see WP8)
input from participation in EGs, not direc
contribution)
Estimated recovery rates of Yttrium D4.2
Estimated costs for Yttrium processing D4.2
technologies X
Environmental and circular economy
aspects concerning Yttrium processing D4.3
technologies
Main Yttrium producers D4.1
WPS5 - Substitution (WP Leader: KTN)
NO DATA
WP6 - Technology gaps/barriers and innovation pathways in Yttrium value chain (WP Leader: NTUA)
Technology gaps/Barriers in Yttrium value [Lack of efficient methods that allow an e .
S . . . . T . . Identification of technological .
chain inhibing their extraction from effective extraction, availability of primar Reports, articles Chalmers, Amphos21 205 0N brimary reSources No IPR issues D6.1
. . . . 1 u
primary resources resources for industrial applications 8ap P v
Lack of efficient methods that allow an
L . effective extraction, availability of Identification of technological
Technology gaps/barriers in Yttrium value X ty R Reports, articles Amphos21, Chalmers fTieati el No IPRissues D6.2
L . . secondary resources for industrial gaps on secondary resources
chain inhibing their extraction from -
applications
secondary resources - — -
Review on existing LCA studies on
. ENEA D6.2
extraction from secondary resources
Technology gaps/Barriers in Yttrium value
chain hindering substitution solutions in D6.3
industrial applications
Innovative pathways to supply the future
EU Yttrium demand, unlocking the D6.4
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WP7 - Policy Issues (WP Leader: MINPOL)

Standards, policies, strategies and

Batteries Directive and WEEE Directive

2006/66/EC 2012/19/eu

to enable CRM recycling

- . " Pan-EU policy framework/conflict D7.1D7.2
regulatory frameworks in EU relevantto |EU Critical Raw Materials list CRM Factsheets SGU R policy /
. minerals D7.3
Yttrium
D7.1D7.2
Policy gaps in EU related to Yttrium National databases 07.3
i i E It Development Insti -E i i
Policy rejcomm?ndatlons for EU Cobalt Develop (? t s‘ttutAe ProMine, Minerals4EU SGU Pa_n U policy framework/conflict b7.4
concerning Yttrium (http://www.thecdi.com/institute) minerals
WPS8 - WEEE Issues (WP Leader: UNU)
In converters of some white LEDs UNU Mapping of CRM-related products |Public D8.1
Mapping the Yttrium in WEEE products Project Valoplus (Fluorescent lamps), TYs Report BRGM D8.1
Phospourescent powder of Cathode Ra; D81
tube )
Relevance of recycling, mapping of
No recycling, technologies available X UNU technologies and EOL Public D8.1
infrastructures for recycling of
Mapping of technologies and EOL Process rexcovery of rare earth element| )
infrastrctures for recycling of Yttrium from WEEE Literature survey BRGM ps1
Hydrometallurgy for recovery/purificatio
Y oy vip ENEA D8.1
of Y from exhausted fluorescent lamps
Potential cost/benefit, financing
. . . . X UNU L D8.1
Financing of Yttrium recycling of recycling if relevant
ECODOM To be investigated D8.1
. . L Mapping of trati d
Mapping of concentrations and Reasonable concentration in converters |x UNU appnr\g'? concentrations an Public D8.1
S . accessibility
accessibility of Yttrium - -
ECODOM To be investigated D8.1
N des of lati
) CENELEC Standard on WEEE treatmen|EN50625 series ecessary upgrades of regulations
Upgrade of regulations and standards ECODOM and (treatment) standards in order D8.2
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3. PRELIMINARY EXPLOTT®N OF THE KNOWLEHDSURVEY/MAPPING

AND RECOMMENDATIONS

After a deep analysis of the results from knowledge survey/mapping, the knowledge which does not exist in
SCRREEN consortium was identified:

METAIS OR COMMODITIES MISSING KNOWLEDBESCRREEN CONSORTIUM
Borates - Map of supply for EU from primary and secondary
sources

- Substitution
- Technology gaps/barriers and innovation pathways in
CRM value chain

- Policy issues

- WEEE issues
Chromium, Magnesite - Policy issues

- WEEE issues
Fluorspar - Production

- Technology gaps/barriers and innovation pathways in
CRM value chain

Iridium, Osmium - Technology gaps/barriers and innovation pathways in
CRM value chain
- WEEE issues

Magnesium, Rhodium, Ruthenium, - WEEE issues

Phosphate rock

Erbium, Lanthanum - Substitution

Silicon metal - Map of supply for EU from primary and secondary
sources
- Policy issues

This missing knowledge (if existing) would have to be acquired from external sources.

The majority of the data are non-structured data, being available few databases, and some of them are
confidential.

4. CONCLUSIONS

A deep and extensive exercise of knowledge identification and measurement has been carried out as the first
step in knowledge management within SCRREEN. The procedure that has been followed has required a strong
cooperation between the Knowledge Manager, all SCRREEN partners and the WP leaders.

The knowledge map presented herein can be considered as a preliminary map of all the knowledge to be
generated during the project, and can be used by WP leaders as a guideline in organising duties and
responsibilities related to information generation, retrieval and production. Also, this knowledge mapping can
serve to stakeholders who desire to find partners with knowledge in a specific element.

Finally, this knowledge mapping will also be used when defining which applications will be built above the

SCRREEN Central Diffusion Database (WP9 — Task T9.5) in order to bring the best possible updated information,
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in an attractive and seamless way to our end users, from the Commission, to the public and private decision-
makers, the academic world and the general public.
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