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E4
EU Rare Earth Market Drivers

Electric VehiclesWind Energy

PM in both motor and generator 
1.5-2 Kg and 0.5 Kg, respectively

PM in offshore turbines  170-230 Kg RE/MW

Re= Nd and Dy
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E4
EU Current Permanent Magnets Value Chain
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REE4EU technology - PM value chain in Europe
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Realize a breakthrough in securing REE availability in Europe, providing for the first time 
a cost effective and efficient REE extraction and direct RE Alloys production route from

abundantly available in-process and end-of-life RE-containing waste streams

Phase 1- Lab-scale and off-line 
integration 

Phase 2- Integrated process engineering 
blue-print and MDO

Phase 3- Pre-industrial scale piloting 
and evaluation
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Year 1

Year 2

Year 3

Year 4

 Engineer, upscale, pilot and prove the technology.
 Validate replicability (other RE-containing wastes) and 

provide tools for integration in existing facilities.
 Assess the quality of the recovered material 

producing real REE-containing products and finished 
goods.

 Develop reliable estimates of available EoL REE-
containing materials in Europe.

 European stakeholder analyses, business plans and 
market introduction routes.

REE4EU Project
2nd

EU
 C

rit
ic

al
 R

aw
 M

at
er

ia
ls

 E
ve

nt
, B

ru
ss

el
s,

 1
2 

N
ov

em
be

r 2
01

8 
   

   
   

   
   

   
   

   
   

RE
E4

EU



6

 4 years project: 1 October 2015 – 30 September 2019 

 14 Partners: 

RTOs:

SMEs:

Industry:

www.ree4eu.eu

REE4EU Consortium
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http://www.ree4eu.eu/
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• The REO-
mixtures are
converted into
rare earth alloy

• The REA is 
converted into
PM's rare earth
master alloy

• The PM-waste
is converted
into pure rare 
earth oxide
mixtures

• In-process
waste (PMS)

• End-of-Life 
waste (SPM)

PM 
manufacture

REE4EU's   
ILE unit

REE4EU's 
HTE unit

Strip-
Cast
alloy

REE4EU's Closed Loop Permanent Magnet Recycling
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First PM Produced using REE4EU's Technology 

Hydrogen 
decrepitation Jet-milling Pressing Sintering Annealing

INPUT:
Book-mold 
REMA from 
REE4EU's 

HTE pilot at 
LCM

OUTPUT:
PM using 
material 

from 
REE4EU's 

technology

Permanent Magnet production line (lab-scale) at VAC
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EU REE4EU for Business

PNO will produce a three-fold value chain business plan that will: 

Assess profitability of the actual and scaled-up REE4EU pilot

Present a risk assessment for financial and economic robustness

Provide recommendations, e.g. policy in line with REE4EU’s  objectives

OUTREACH TO 
POTENTIAL 
INVESTORS

COST ANALYSISMARKET 
REPORT

STAKEHOLDERS 
ANALYSIS
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EU REE4EU for Business

Project Coordinator:
Dr. Ana Maria Martinez
SINTEF
anamaria.martinez@sintef.no

Exploitation Manager:
Dr. Nader Akil
PNO Innovation
nader.akil@pnoconsultants.com



REE4EU Pilot in operation video: 
www.ree4eu.eu

http://www.ree4eu.eu/
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