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SOLVOMET'’s vision is that
metallurgical chemistry
expertise allows to develop
more efficient, eco-friendly

hydrometallurgical and
solvometallurgical processes
to provide the critical metals
that are needed for the
transition to a climate-neutral
society.

SOLVOMET 2.0 / June 2022 (Begumage Leuven) m ESI "@

[#circularhydrometallurgy] [#metallurgicalchemistry] - www.solvomet.eu SOLVOMET GROUP

SOLVOMET’s mission is (1) to perform excellent research in metallurgical chemistry and to
educate and train young researchers in this domain [LAB] and (2) to support its Industrial Service
Centre partners in the conceptual and practical development of more sustainable (circular, low-
energy input) hydrometallurgical (and solvometallurgical) processes, which are subsequently
tested using state-of-the-art lab-scale and mini-pilot-scale experimental facilities [ISC].
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Background info on Prof. Koen Binnemans & SOLVOMET v
SOLVOMET Group kst s

* Full professor at the Department of Chemistry, specialised in circular hydrometallurgy and
solvometallurgy

» Core expertise in critical metals and solvent extraction (SX)
* Author of more than 560 papers, H-index = 100 (Google Scholar), > 43,000 citations
* Former ERC Advanced Grant holder (SOLCRIMET: Solvometallurgy for critical metals)

* Former ERC Proof of Concept holder (SOLVOLi: Solvometallurgy for battery-grade refining
of lithium)

* Co-founder SOLVOMET Industrial Service Centre for Hydro/solvometallurgy

* Steercom Member KU Leuven Institute for Sustainable Metals and Minerals (SIM? KU
Leuven)

* Former Steercom Member European Rare Earth Competency Network (ERECON)
* Elected member Royal Flemish Academy of Belgium for Science and the Arts (KVAB)

* For research domains “hydrometallurgy” & “solvent extraction”, according to Google
Scholar (data retrieved 2022-09-07), the “world’s most cited author”.
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SOLVOMET’s take on the future of SOLVOMET v
hydrometallurgy wiliands

e Genuine breakthroughs in hydrometallurgy will not
come from the use of neoteric solvents like ionic
liquids or deep-eutectic solvents, but rather from a
deep understanding of hydro-processes at a
molecular level. Hydrometallurgy needs to evolve to
low-energy-input circular hydrometallurgy.

(Prof. Koen Binnemans, August 2021)
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SOLVOMET Group Research domains

Hydrometallurgical
and
solvometallurgical
processes

Circular

Recovery
and hyd ro- Speciation
Separation meta"urgy

Predictive
thermodynamic
modelling
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SOLVOMET Group:

SOLVOMET

ial Service Cen

Fundamental research/curiosity & hypothesis driven i, ¥

Research topics

v Speciation studies in concentrated, multicomponent electrolytes

v' Development of methods for quantitative analysis of metals in
complex matrices

v" Advanced separation processes for hydrometallurgy

v" Thermochemistry of hydrometallurgical reactions

v" Thermodynamic and kinetic modelling of multiphase,
multicomponent metallurgical systems

v" Synthesis of new extractants and new synthesis methods for
extractants

v EIectrocoordmatlon chemistry

SOLVOMET GROUP

Research philosophy

v' Fundamental research

v’ Curiosity-driven and

hypothesis-driven research

Low TRL

Bottom-up

Development of new

methods and tools

Academia-oriented

Answering research

guestions

v" Insight and understanding
at a molecular level

NN

AN



SOLVOMET Group: (LIS GEIRE A X CHNY)

ESPLYQMET
Industry-driven & result-oriented research

Research topics (interlinked) Research philosophy

v’ Development of (near-circular, low-energy-input) j Applied research
hydrometallurgical & solvometallurgical flowsheets Mediumito g iR

o . . v Top-down (EU calls and
v _
Validation of hydrometallurgical processes on mini-pilot bilateral projects with

scale industry)

v" Thermodynamic modelling of hydrometallurgical v Development of new
Processes processes

v Advanced leaching processes v" Industry-driven

v" Hydrometallurgical applications of solvent extraction and v" Solving industrial problems
ion exchange v’ Insight and understanding at a

v Chemical & mineralogical characterisation ores, molecular level
concentrates & industrial process residues \_
‘\\/ Forensic hydrometallurgy
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SOLVOMET ISC’s key metals of interest

SOLVOMET

Industrial Service Centre
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SOLVOMET Industrial Service Centre: SOLVOMET _

Industrial Service Centre 4,

o Y
Mini-pilot plant facilities for bl i
* Effective capacity of 800 mL * 6 reactors (V,,,, =40 mlL) * Two jacketed reactors (1 & 5 L)
* Made from stainless steel with with internal stirring * pHandT control
PTFE liner * Individual T & p control * Digital overhead stirrer
* Max. pressure = 200 bar e Max. p =200 bar e Filtration system included
 Max. T =230 °C with PTFE liner e Max. T=300 °C, heating

(and 300 °C without) rates up to 15 °C/min
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_ _ . . SOLVOMET
SOLVOMET Industrial Service Centre: Mini-pilot facilities for

continuous, [JILIIGI I RN AU ET LIRS - Mixer-settlers il s

3 SX mixer-settler set-ups
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SOLVOMET Industrial Service Centre: Mini-pilot facilities for s s
continuous, [JILIIGI I RN AU ET LIRS - Mixer-settlers il s

Characteristics SX Kinetics

Temperature Only room temperature
Operability Robust, easy to operate. Easy to
assemble.
Visibility Transparent
Capacity Mixer: 0.270 L, Settler: 1.050 L
Flows (depends on Max flow: 10 L/h*

settling velocity)

SOLVOMET
\

MEAB Rousselet Robatel

Only room temperature Heatable (water or oil)
Robust, easy to operate. Robust. Easy to assemble. The operation
requires more attention. Mainly for
research.
Opaque Opaque but with a window in the
settling chamber
Mixer: 0.12 L, Settler: 0.48 L Mixer 0.035 L, Settler 0.143 L
Max flow: 10 L/h Max flow: 2-4 L/h

SOLVOMET GROUP

*the limitation is for the pump, not the mixer-settler
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SOLVOMET Industrial Service Centre: Mini-pilot facilities for moemeens \§

continuous, [JILIIGI I RN AU ET LIRS - Mixer-settlers il s

e
k)

Process Equipment Collaboration
PLAT.IRUS Pt, Pd and Rh recovery from MEAB MS JM JohnsonMatthey 4 vito
project spent autocatalysts PR

Bilateral project Cu recovery from high-grade 1 L Hitec Zang leaching reactor
with industry Chrysocolla and Rousselet MS Dshell

Li and Mg separation using

: Rousselet MS
binary extractants

Nd and Dy separation using

L MEAB MS
ionic liquids
Fundamental _
research Fe, Pb and Zn separation from Rousselet MS
DES
Y and Eu separation using non- Rousselet MS

aqueous solvent extraction

SOLVOMET GROUP



SOLVOMET Industrial Service Centre: Mini-pilot facilities for
continuous, countercurrent SX — [(AY-{1 =14 Relo] I3 [1IN) 4]

KU LEUVEN

SOLVOMET

Industrial Service Centre 4, 1
K
e ) o

Kiuihni-type agitated column

For processes with low mass transfer, average residence time
and high number of stages.

* Jacketed column made from glass with internals made from
PEEK

* Max active volume: 0.9 L

e Active height: 1.2 m

» Total Flow: 5-25 L/h (both phases)

SOLVOMET GROUP




SOLVOMET Industrial Service Centre: Lab facilities for E?..EX.Q'Y‘ET |

,‘-.v

lon exchange work (lab-scale column IX set-up) M
Econo-chromatography columns CF-2 Fraction collector Ismatec IPC Peristaltic pump
Low-pressure (<1 bar) or * Equipped with drop * High-precision 8-channel
gravity flow separations sensor dispenser
* Used in various dimensions * Capacity of 174 tubes * Flow rates 0.002 — 44

(e.g. 0.7 x 30 cm) « Coupled with a peristaltic ml/min

SOLVOMET GROUP



SOLVOMET Industrial Service Centre: SOLVOMET
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Ganalytical facilities & services dbuttl s

CP-MS (Multi Quadruple)
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SOLVOMET Industrial Service Centre: o

(G2analytical facilities & services
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Raman microscopy
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Publications deriving from bilateral projects

KU LEUVEN

Journal of Sustainable Metallurgy Joumal of Sustainable Metallurgy
https://doi.org/10.1007/540831-020-00294-3 Ihittps://doiorg 101007 /54083 1-020-00305-3
RESEARCH ARTICLE RESEARCH ARTICLE
‘Check for
updates
Ammoniacal Solvoleaching of Copper from High-Grade Chrysocolla Selective Removal of Zinc from BOF Sludge by Leaching with Mixtures

of Ammonia and Ammonium Carbonate

Lukas Gijsemans'® . Joris Roosen'(® . Sofia Riafio' © - Peter Tom Jones®® - Koen Binnemans'®
Nerea Rodriguez Rodriguez' © - Lukas Gijsemans' (0 . Jakob Bussé' (¥ - Joris Roosen' - Mehmet Ali Recai Onal'® .

Received: 22 June 2020/ Accepted: 14 September 2020 Victoria Masaguer Torres®(® . Alvaro Manjén Fernandez®(” . Peter Tom Jones® . Koen Binnemans'(®

© The Author(s) 2020

Received: 18 July 2020/ Accepted: 13 October 2020

Abstract & The Author(s) 2020

The copper silicate ore chrysocolla forms a large potential copper resource, which has not yet been fully exploited, due to
difficulties associated with its beneficiation by flotation and metallurgical processing. Direct acid leaching of chrysocolla
causes silica gel formation. Therefore, in this work, the feasibility of solvometallurgical methods to leach copper from high-
grade chrysocolla while avoiding issues with silica gel formation was assessed. Ammoniacal solvoleaching was performed
with a solvent comprising the chelating extractant LIX 984 N or the acidic extractant Versatic acid 10 in an aliphatic diluent
(ShellSol D70 or GTL Fluid G70), combined with a small volume of agueous ammonia. In the three-phase system, agueous
ammonia dissolves copper from milled and sieved chrysocolla, while copper is simultaneously extracted to the organic phase,
releasing ammonia that can be reused for further extraction. The best results were obtained with LIX 984 N as extractant:
using a 50 vol% LIX 984 N solution, about 75% of copper could be extracted after 60 min of leaching at 25 °C. The strip-

Abstract

The zinc content of basic oxygen furnace (BOF) sludges is too high for direct recveling into the blast furnace via the sinter
plant, as excessive zinc concentrations are detrimental for the refractory lining of the blast furnace. However, by partial and
selective removal of zinc from the BOF sludge, the residual sludge can be used as a secondary iron resource in the blast
furnace. In this paper. BOF sludge was leached with agueous ammonia, agueous solutions of ammonium salts {chloride,
carbonate, and sulfate). and aqueous mixtures of ammonia and ammonium salt. The mixiures of ammonia and ammonium
salt could leach more zinc with respect to either the agueous ammonia or the aqueous ammaoniom salt solution. The ammo-
nia—ammoniom carbonate (AAC) mixture was selected as the most suitable lixiviant due to the high zinc leaching efficiency
in combination with a high selectivity towards iron; furthermore, this combination does not introduce unwanted chloride

ping of copper from the pregnant leach solution was optimized. Quantitative stripping of copper was achieved with 1.89 M or sulfate impurities in the residue. The leaching process was optimized in terms of the liquid-to-solid ratio, total ammonia
sulfuric acid and the final aqueous solution of copper sulfate had a concentration of 33 g L™'. Experiments in a leaching concentration, ammonium:ammonia molar ratio, temperature, and leaching time. The co-dissolved iron was precipitated as
reactor (1 L) and small battery of mixer-settlers (3 stages, 35 and 143 mL effective volume in the mixer and the settler, a hydroxide after oxidation of ferrous to ferric ions by an air stream, without co-precipitation of zine, while the dissolved
respectively, per stage) were successfully conducted and allowed to recover copper with a purity of 99.9%. A conceptual zinc could be easily recovered as zinc sulfide by precipitation with ammonium sulfide. The (almost) closed-loop process
flow sheet has been developed. was suceessfully up-scaled from 10 mL to 1 L scale.

Graphical Abstract

BOF
sludge

NH,/
(NH,);€0;
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Publications deriving from bilatera ekl v
projects with industry

This is an Dpen access article published under a Creative Commons Non-Commercial No CHEMICAL ENGINEERING RESEARCH AND DESIGN 161 (2020) 304-311
Derivative Works (CC-BY-NC-ND) Attribution License, which permits copying and
ACS Fesieabutiom of the article, and creation of adaptations, all for non-commercial purposes.
E ; a5
u Stai’n a b | e MITHORCHOICE Contents lists available at ScienceDirect
Chemistryz Engineerin . N . e
yekng 8 Chemical Engineering Research and Design ~ [ChemE ==
T SEVIE journal homepage: www.elsevier.com/locate/cherd
. I ELSEVIER
Solvent Extraction of Gold(lll) with Diethyl Carbonate
Stijn Raiguel, Lukas Gijsemans, Arne Van den Bossche, Bieke Onghena, and Koen Binnemans™ Selection criteria of diluents of tri-n-butyl fi )
. . | s
_— , _ phosphate for recovering neodymium(IIl) from
o Cite This: ACS Sustainable Chem. Eng. 2020, 8, 13713-13723 Read Online . R
nitrate solutions
ACCESS| |l Metrics & More | Article Recommendations
Mercedes Regadio*, Nagaphani Kumar Batchu, Koen Binnemans
ABSTRACT: Diethyl carbonate (DEC) was evaluated as a green, renewable . B .
alternative to methyl isobutyl ketone and dibutyl carbitol for the recovery of Licl KU Leuven, Department of Chemistry, Celestijnenlaan 200 F, bus 2404, B-3001 Heverlee, Belgium
gold from copper-rich sources, such as anode slimes, by solvent extraction | A
from chloride solutions. DEC is a powerful extractant at high chloride Aut
concentrations and can be used to sequester and concentrate gold from large S m ARTICLE INFO ABSTRACT
volumes of dilute aqueous solutions containing high concentrations of 2
copper. Stripping can be performed using pure water. Different variables were A Article history: The selection of a proper diluent should be based on several criteria such as the distribution
investigated: DEC concentration, chloride concentration, chloride source, Received 24 March 2020 ratio, phase disengagement time, cost, safety and environmental impact of the process. The
phase vulumz ratio, and equilibration time. The selectivity and phase disengagement times were studied, and possible mechanisms of Received in revised form 27 May effect of different diluents on the solvent extraction of Nd(Ill) by the neutral extractant tri-
1 d. In addition, the stability of DEC against hydrolysis was measured. 2020 n-butylphosphate (TBP) from nitrate feed solutions was studied. The nature of the diluent
KEYWORDS: anode slime, chloride hydrometallurgy, copper, precious metal refining, solvent extraction Accepted 15 July 2020 had little effect on the extraction kinetics of Nd(Ill) by TBP above 2.5min. In general, phase
Available online 24 July 2020 disengagement times were relatively shorter for aromatic diluents compared to aliphatic
diluents. Conversely, extraction efficiencies were the highest for aliphatic diluents, slightly
Keywords: lower for mixed aliphatic-aromatic diluents and much lower for aromatic diluents. The
Hydrometallurgy 177 (2018) 146-151 Diluents poorer extraction efficiencies of aromatic diluents maybe due to the lower concentration of
Neutral extractant free extractant as a result of the stronger interactions of the diluent with water and/or of the
(v iraio Wi et 1D T G o i Rare earths diluent with the extractant. Under the experimental conditions, the differences in extraction
TBP between aliphatic and aromatic diluents decreased with increasing the salting-out effect of
Solvent extraction nitrateions in the feed. At nitrate concentrations of 4. 5mol L' ormore, the different diluents
Hydrometallurgy had a limited influence on the metal extraction with 1molL-* TBP from feed solutions of
A = 1gL* Nd(Ill). Thus, under these conditions, the selection of the diluent can be preferably
ELSEVIER journal homepage: www.elsevier.com/locate/hydromet based on its cns}, sﬁfety and hiagsgradayilily ratherrthan onits phivsim-cherni:al properties,
® 2020 Institution of Chemical Engineers. Published by Elsevier B.V. All rights reserved.
Effect of the diluent on the solvent extraction of neodymium(IIl) by m)

bis(2-ethylhexyl)phosphoric acid (D2EHPA) G

Nagaphani Kumar Batchu, Koen Binnemans”

KU Leuven, Department of Chemistry, Celestijnenlaan 200 F, bus 2404, B-3001 Heverlee, Belgium

ARTICLE INFO ABSTRACT

Keywords: The effect of different types of diluents on the extraction of neodymium(Ill) from a chloride aqueous feed so-
DZEHPA lution by the acidic bis(2-ethy ic) acid (D2EHPA) was investigated. A total of 11 ali-
Diluents phatic, mixed aliphatic-aromatic and aromatic diluents were considered. D2EHPA was very well miscible with
Lanthanides

all diluents, even at 90% (v/v) of extractant. Aliphatic diluents gave the highest extraction efficiencies, while
aromatic diluents did suppress the formation of emulsions or gels. Although a good separation of Dy(I1I) over Nd
(111) was observed at 0.5 mol/L. D2EHPA in all diluents, aromatic diluents were found to yield the highest se-
paration factors. This study shows that the effect of the diluent on the extraction behaviour of Nd(IT1) is primarily
determined by the aliphatic/aromatic content of the diluent. Diluents with the same concentration of aromatics
show very similar behaviour. The choice of a diluent can be based on factors other than the extraction behaviour,
for instance price and volatility.

Rare earths
Solvent extraction

SOLVOMET GROUP
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Some key achievements by SOLVOMET lalali, ¥

Methanesulfonic acid: a sustainable acidic solvent

57 138.91

La

Lanthanum 53 a3

= 0 Ti  Remaghic

CH3303H Ceriurn

Recovery of rare earths from the green lamp phosphor
LaPO,:Ce3* Th3* (LAP) by dissolution in concentrated
methanesulphonic acid

From the journa

RSC Advances

mdus Zinc n szin
3:{ ch—ﬁ-OH concentrate
Methanesulfonic acid: a sustainable acidic solvent for R M - (‘
. . . . . = Journ t
recovering metals from the jarosite residue of the zinc M Green Chemistry BT | Pe—" S CRATES
industry+

acid (MSA)
Jamne residue
<

Methanesulfonic /2"

Randall extraction leaching acid “-)j
SiBtazbe  Erom the journal Methanesulfonic l_l —
. . . . p ACS S inabl id
Recovery of Lead and Silver from Zinc Leaching Residue ;\% o usainane o add |
Using Methanesulfonic Acid Engineering H,0 [

4CS Sustsinable
hemisty & Engineering

Gypsum-free
zinc leaching
residue

Zinc leaching
residue

Gypsum
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Previous collaborations / Active collaborations
within H2020/HE projects
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SOLVOMET’s academic network
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/ Some key European Projects \
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Scientific & societal impact

Peter Tom Jones s

Director KU Leuven Institute for Sustainable Metals and Minerals at KU Leuven ARSTEA Decrux zitin
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1,000 Web of Science citations for our 2013 critical review paper on #rareearths
recycling! In this joint #sim2kuleuven, TU Delft, University of Birmingham & Oko

‘DREIGEND TEKORT
WORDT ONDERSCHAT’

Van i i i
decennia niet gegarandeerd. De vraag zal vaak het aanbod
industrieén § Xanb

Institute paper in 2013 we wrote: “Despite a vast, mostly lab-scale resear ..see more s igzijn s naier sharpert

1,000 Web of Science citations

Tehs: Maga a0 unert

Rare-earth recycling needs
market intervention

Koen Binnemansis'=, Poul McGuiness? and Peter Tom Jonesgy’

e o
e e e

THANK YOU !

C lists at rect Cleaner
i‘roc,n.ctmn

Nd-Fe-B permanent magnets are essentialforthe transition to clean energy and mobility. Given
the burgeoning demandfor neodymium andother rare earths, we discuss the role of recycling
and the need for govemment intervention in securing a sustainable rare-earth supply.

oo rmonspoiegoti IOk T, . Vi vael e oo 31
e kv mown dchaaver On g0 s

A
Journal of Cleaner Production o S

25
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ITU Delft. Department of Materials Science and Engincering. Mekeiweg 2 2628 (D Delft, The Netherlands
* University of Brmingham. School of Metallurgy and Materials, Edgbaston, Birmingham 815 2TT. UK
" Ocko-insticut ¢.V., Infn & Onasion, 95, D-64295 Cermany

Magneten zis om a
. " o de debatten verhit, blijven de
viek voor veel beleidsmakers.

O @ © 274 -7 Comments
(5 Like &) Comment (=) Share VSend

gle 13,055 views of your post in the feed
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Exactly 20:0 years ago, In 1821, Michael Faraday demons-
trated the first electric motor wsing a current-carrying
wire, suspended vertically into mercury and rotating
around a permanent magnet. In January 2021, Norway

1f the magnets are required to operate above about 80°C,
then -1 wit% dysprosium or terbium (both of which are
‘misch-less-abundant heavy REFEs) must be sul

some of the neodymium or praseodymium. The result Is

of REEs represents a serious materials concern. In this
Comment, we look at the status of primary production
and recycling of the key REEs for Nd-Fe-B permanent
magnets — neodymium, praseodymium, dysproskam
and terblim il discisss whether market

1s required to get BREE recycling up and running.

Pe and substitut)
Nd-Fe-B permanent magnets are the largest single
application for which REEs are used but not the only
one. Catalysts, batterles, glasses and some meetallurgl-
«cal processes also use large quantities of REEs. Each
application tends to demand one or more spectfic REE,
because although REEs are chemically similar, their
other properties — magnetic, optical, electronic — often
limit 3 specific application to a chodce of just one or two
of these ebements. In some Instances, there is the possl-
bility to replace the REE of the REE-contalning com-

ELSEVIER journal homepage: www.elsovier.com/locate/iclepro e vt e 06 o e reported that two-thinds of car sles at the end of 2020 a family of p magnets that offers
oot bl iy g st were battery electric vehicles (BEVs), meaning they are up to about 200°C, which fior most
_ e eyt e oy 1 Doy 0 s v s okt the first country in the world where BEV sales outstrip  autom ul-turh In the absence
Review T DN IS (el STHONN et o bompros] i thase of vehides powered by fossil fuels, The vital com-  of avallable REEs, we would be forced to substitute
. ponent in Faraday's laboratory experiment and inthe  Nd-Fe-B-based motors and generators with alterna-
H . it H 8 bttty ——ikepiet) BEVs sold in Norway is the permanent magnet. tives using much weaker magmets ke ferrites or alnlcos,
RecyC]lng Of rare eanhs' d crltlca] review @('MM Faraday’s magmet was a lodestone; today’s BEVs are  which would be bulky and impractical. A dramatic drop
< 3 5 P ¥ ¥ ron-boron 15 1n effictency would be accompanted by a substanual
Koen Binnemans®*, Peter Tom Jones ”, Bart Blanpain®, Tom Van Gerven®, . ) about 30wt of rare-parth elements (REEs). This proup  sze Increase.
Yongxiang Yang ¢, Allan Walton ¢, Matthias Buchert " binnenland binnenland ﬂ_m@“mm‘fdmf most el oo malerice -
i ritioke grondstoffen o * e
*KU Leuven — University of Leuven, of Chemistry, G 200F. Box 2404, 8-3001 Heverice, Belgivm D00 B RRIGRAN o Morgen in of economic importance and serlous supply Fisk. With  Since the early 2000s China has supplied more than
A oo oy A Lo Comim P A Wepma Prpcia st Sl Mool Mmoo 7o De magneet, het ondergeschoven DS Weekend the prospect of millions of new BEV, city scootersand 9% of the world’s REE demand. However, China
par o o { > enberg 44. o, SUES—. ki i - has only 37% of the world’s total REE reserves, which
- ind van de groene revolutie electric bicycles on the raad and of mare electricity gene ! -
“KU Leuven - University of Lewven, Department of Chemical Engineering (CIT) Willem de Croyfean 46, Box 2423, B-3001 Heverlee, Belghm gf ration from direct-drive wind turbines, the avatlability  means many REEs be from ather parts of

the world In South Africa there are plans to restart REE
production at the Steenkampskraal mine, which pro-
duced and exported a monazite concentrate during the
19505 and 1960s. The company Mkango is exploring
for REEs in the Republic of Malawl. The Songwe Hill
deposit has cart -hosted REE ¢ and
has seen previous explorations in the 1980s. The study
that Is currently ongoing includes a 10,500 m drilling
programme and has recetved & £7 million mvestment.
Meanwhile, contrary o popular bellef, Furope also has
extensive REE deposits. In fact, geological analyses
have shown that Europe has a wide range of primary
REE resources In Scandinavia and Greenland, which
could easily meet domestic REE demands'. There are,
of course, barrlers, apart from economic ones: emviron-
mental impacts and local protests, In some cases radio-
activity 1sswes can throw a spanner tn the works. As of
today, there is still no operational REE mine in Europe.

s,
e ey ponent with a non-REE alternative, but In many cases Although Japan does not have any REE deposits or
D‘:‘*'ﬂ':h there 1s no realistic option. Let us look at Nd-Fe-Bper-  mines, it directly funds the Australlan rare-earth com-
zelf durven te zeggen” manent magnets. The basic composition involves about  pany Lynas to process REE concentrates from Mownt

- 30wi% neodymium, which can be substituted, ifneces-  Weld In a separation plant in Malaysia. In doing so,

v 4 sary, by prasecdy mium (both of which are Ight REEs).  Japan Is trying to secure a sustatnable REE supply for
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Mining in the battle against climate change

A new documentary looks into responsible mining of energy-transition metals in
Europe. Can it be done?

/M CLIMATE CHANGE AND WoUSTRIAL
SCIENTIFIC ADVANCES

Peter Tom Jones - You oo
D or KU Leuven Institute for Sustainable Metals and Minerals at KU Leuven
o Edited » ®

Do Europeans really want Tesla's but no mines? On 20 October, the long-awaited
documentary “Responsible Mining in Europe: A new paradigm to counter climate
change” will be launched. In this 22-minute documentary Peter Tom J¢ ...see more
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Peter Tom Jones - You A
Director KU Leuven Institute for Sustainable Metals and Minerals at KU Leuven
®

3h « Edited « ®

From NIMBY to BIMBY! Vodcast #1 “Responsible Mining in Europe” (Anders Sand)
now available: https://Inkd.in/eKgdFMJJ. Do Europeans really want Tesla’s (and
...see more

e — e -
RESPONSIBLE MINING.=
“INEUROPE-=~ =~ =

Interview with-Anders Sand
R&D Manager Boliden

smart phones) but no mines?

Vodcast #1 “Responsible mining in Europe”: Anders Sand (R&D Manager Bo...
vimeo.com

€C% You and 65 others 3 comments - 15 reposts

SOLVOMET GROUP




SOLVOMET Group Governance

SOLVOMET ‘
-»‘: \ 4
&M Il

(SOLVOMET Group

SOLVOMET
Management
Board

Hydrometallurgical
&
Solvometallurgical

AV

(MB)

Processes

AV

EU Project MGT team =

SOLVOM ET

Industrial Service Centre 4,

e Circular
Recovery & hyd Se
Separation metallurgy

Research Team (RT)

Junior and senior
researchers actively
working in SOLVOMET

' 2,000 LinkedIn Followers

#sim2kuleuven

! ' KU L Institut
| R e nstune.




SOLVOMET Industrial Service Centre:

Project types
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Services Agreement (short-term)

e Project description: 4-page document
describing tasks, deliverables,
milestones, budget, timing etc.

e |P: foreground IP transferred to
company

* Duration: typically 6 to 12 months

e Cost: salaries of the involved
researchers + 50% extra for working
budget (chemicals, lab use, travel...)).

e Publications: not planned unless
explicitly desired by company in terms
of dissemination goals

¢ |deal for fast delivery of (confidential)

results by experienced (permanent
staff) research experts/managers,
experienced postdocs, research
associates & lab technicians

SOLVOMET GROUP

¢ Project description: 4-page document
research programme, budget

¢ |P: foreground IP transferred to
company

¢ Duration: 2 to 5 years

e Cost: salaries of the involved

researchers + 50% extra for working
budget (chemicals, lab use, travel...)).

¢ Publications: not planned unless
explicitly desired by company in terms
of dissemination goals

¢ |deal for long-term, in-depth, research

support provided by experienced
(permanent staff) research
experts/managers, experienced
postdocs, research associates & lab
technicians

e Project description: 4-page document
with research programme, budget

¢ |P: foreground IP transferred to
company
¢ Duration: 4 years

¢ Cost: ~95,000 euro/year [salary + 50%
(overhead + working budget for
chemicals, lab use, travel...)]

e Publication clause: Allowing to publish
more generic parts of research while
keeping the rest confidential

¢ Equitable remuneration principle: e.g.
preferred partnership for follow-up
projects

¢ |deal for first-class training of PhD
researcher that can go and work for
the company later

Long-term framework agreement Industrial PhD project




Our permanent staff Research Managers S v
(SOLVOMET ISC projects) aeilliualilli, -

Dr. Ir. Peter Tom Jones Dr. Ben Gilliams Dr. Clio Deferm Dr. Lieven Machiels

Industrial Research Fund OZK-Senior Valorisation OZK-Research Manager OZK-Research Manager
(IOF) Valorisation Manager Director

Sustainable Metallurgy Circular Hydrometallurgy Metallurgical Chemistry Battery raw
materials/recycling &
valorisation of residues

[LinkedIn Profile] [LinkedIn Profile] [LinkedIn Profile] [LinkedIn Profile]

SOLVOMET GROUP


https://www.linkedin.com/in/peter-tom-jones-5b024632/
https://www.linkedin.com/in/ben-gilliams-84540b5/
https://www.linkedin.com/in/clio-deferm-88b83bb3/
https://www.linkedin.com/in/lieven-machiels/

Our permanent staff Research Experts SOLVOMET

Industrial Service Centre ,,

(SOLVOMET ISC projects) st i
Dr. Ir. Sofia Riano Dr. Viet Tu Nguyen Dr. Rayco Lommelen Dr. Thomas Abo Atia
OZK-Research Expert OZK-Research Expert Senior Research Expert Senior Research

(pending completion of procedure) Manager
Upscaling of Solvent Aqueous and non- Hydrometallurgical Circular Hydrometallurgy
Extraction agueous solvent thermodynamic
extraction process modelling

development

LinkedIn Profile LinkedIn Profile LinkedIn Profile [LinkedIn Profile]

SOLVOMET GROUP


https://www.linkedin.com/in/sofiarianot5/
https://www.linkedin.com/in/viet-tu-nguyen-970888134/
https://www.linkedin.com/in/rayco-l/
https://www.linkedin.com/in/thomas-abo-atia-127796136/

Our permanent staff Lab Technicians and Research S v
Associates (SOLVOMET ISC projects) sbollililit,

Jakob Bussé Alexandra Alexandri Azadeh Ghannad
Asadollahi

Research Associate (ATP) Lab Technician (ATP) & Lab Technician (ATP)
(pending completion of  Analytical QC & method  Analytical QC & method

procedure) development development
Metallurgical Chemist ICP-OES/MS Lab WDXRF, EDXRF, TXRF
Technician

SOLVOMET GROUP



Our permanent staff Project Managers & Software ESOLVOME v
developers (SOLVOMET ISC EU projects) shillialtlli,

ATP ATP ATP

Software developer & Project manager & Financial-

project manager event organiser administrative
manager SOLVOMET
Group

SOLVOMET GROUP
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Meet our other SOLVOMET colleagues soullialilll,

Postdoctoral fellows: PhD students:
Dr. Jong-Won Choi Carlos Arias Quintero
Dr. Brecht Dewulf Robin Aerts

Dr. Pieter Geysens

Dr. Sharron (Xiaohua) Li
Dr. Stijn Raiguel

Dr. Dzenita Avdibegovic
Dr. Nand Peeters

Meryem Ozge Arman

Vincent Cool

Nor Kamariah

Filip Kolesar

Dominic Maertens

Hongshan Zhu

KU LEUVEN

SOLVOMET GROUP



https://www.kuleuven.be/wieiswie/en/person/00152030
https://www.kuleuven.be/wieiswie/en/person/00115775
https://www.kuleuven.be/wieiswie/en/person/00106237
https://www.kuleuven.be/wieiswie/en/person/00113027
https://www.kuleuven.be/wieiswie/en/person/00111268
https://www.kuleuven.be/wieiswie/en/person/00124285
https://www.kuleuven.be/wieiswie/en/person/00153758
https://www.kuleuven.be/wieiswie/en/person/00141624
https://www.kuleuven.be/wieiswie/en/person/00104314
https://www.kuleuven.be/wieiswie/en/person/00148389
https://www.kuleuven.be/wieiswie/en/person/00138015
https://www.kuleuven.be/wieiswie/en/person/00149116
https://www.kuleuven.be/wieiswie/en/person/00075651
https://www.kuleuven.be/wieiswie/en/person/00134687

SOLVOMET is embedded in the KU Leuven Institute for g 2200 v
Sustainable Metals and Minerals (SIM? KU Leuven) aeilliialil,

SIM? KU Leuven’s mission
is to develop, organise
and implement problem-
driven, science-deep
research and future-
oriented education,
contributing to the
environmentally friendly
production and recycling
of metals, minerals and

engineered materials,
Research Line 4 Research Line 5 Research Line 6 supporting the transition

Research Line 1 Research Line 2 Research Line 3

Geological exploration and advanced Remanufacturing and Sustainable metallurgical

resource characterisation demanufacturing processes

Upcycling processes for primary and Sustainability assessment and policy Process intensification and to a climate-friend lyr
secondary resources research digitalisation circular-econo my.

| KULEUVEN

SOLVOMET GROUP

KU Leuven Institute for Sustainable Metals and Minerals
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https://solvomet.eu/
https://solvomet.eu/
https://kuleuven.sim2.be/
https://www.linkedin.com/in/peter-tom-jones-5b024632/

