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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’s mission is (1) to perform excellent 
research in metallurgical chemistry and to 
educate and train young researchers in this 
domain 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. 



Background info on Prof. Koen Binnemans & 
SOLVOMET Group

• 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 = 81, > 29,000 citations

• Former ERC Advanced Grant holder (SOLCRIMET: Solvometallurgy for critical 
metals)

• 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 (SIM² 
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 2021-07-06), the “world’s most cited author”.
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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’s take on the future of 
hydrometallurgy



SOLVOMET Group Research Topics

5

Curiosity-driven fundamental and strategic 
basic research

• Solvent-assisted metal recovery (SX, direct 
reduction or hydrolysis in organic phase after SX, 
antisolvent precipitation, salt crystallisation, SX-
assisted metal carbonation)

• Circular hydrometallurgy
• Molecular thermodynamics (incl. 

thermodynamic modelling) 

Problem-driven applied and competitive 
research

• Development of (near-circular, low-energy-
input) hydro/solvometallurgical processes (incl. 
leaching, SX)

• Modelling of hydro/solvometallurgical processes
• Solvent formulation for SX processes
• Validation of leaching and separation processes 

on mini-pilot scale
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SOLVOMET Industrial Service Centre: 
Flagship services offered (general overview)

1. Recovery of metals from ores, solid industrial process residues and urban waste

✓ Leaching at lab scale in batch reactors (up to 5 L), mortar grinder or in columns 

✓ High-pressure leaching in autoclave reactor

2. Removal of metals from liquid (aqueous or organic) process streams

✓ After leaching, metal ions are recovered from pregnant leach solutions by (non-)aqueous SX (see 
next section), (non-) aqueous ion exchange (IX), cementation or precipitation

3. Solvent extraction processes (SX)

✓ SX processes studied from chemical point of view: mechanistic studies and kinetic studies + long-
term stability studies of extractants and diluents 

✓ SX tests in lab-scale mixer-settler batteries, batch extractors, pulsed columns or in series of 
separatory funnels

4. Analytical services

✓ QXRD, WDXRF, TXRF, Raman, ICP-OES, ICP-MS, NMR, UV-VIS, SEM-EDS, (EPMA)…
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SOLVOMET ISC’s key metals of interest



SOLVOMET Industrial Service Centre: 
Mini-pilot plant facilities for leaching
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Batch leaching reactors
• Two jacketed reactors (1 & 5 L)
• pH and T control
• Digital overhead stirrer
• Filtration system included

Multiple reactor system
• 6 reactors (Vmax = 40 mL) 

with internal stirring
• Individual T & p control
• Max. p = 200 bar
• Max. T = 300 °C, heating 

rates up to 15 °C/min
• ..
• …
• …

High pressure reactor
• Effective capacity of 800 mL
• Made from stainless steel with 

PTFE liner
• Max. pressure = 200 bar
• Max. T = 230 °C with PTFE liner 

(and 300 °C without)

CLIO ADD 
PHOTO



SOLVOMET Industrial Service Centre: Mini-pilot facilities for 
continuous, countercurrent Solvent Extraction (SX) - Mixer-settlers
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3 SX mixer-settler set-ups
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Characteristics SX Kinetics MEAB Rousselet Robatel

Temperature Only room temperature Only room temperature Heatable (water or oil)

Operability Robust, easy to operate. Easy to 
assemble.

Robust, easy to operate. Robust. Easy to assemble. The operation 
requires more attention. Mainly for 

research.

Visibility Transparent Opaque Opaque but with a window in the 
settling chamber

Capacity Mixer: 0.270 L, Settler: 1.050 L Mixer: 0.12 L, Settler: 0.48 L Mixer 0.035 L, Settler 0.143 L

Flows (depends on 
settling velocity)

Max flow: 10 L/h* Max flow: 10 L/h Max flow: 2-4 L/h

*the limitation is for the pump, not the mixer-settler

SOLVOMET Industrial Service Centre: Mini-pilot facilities for 
continuous, countercurrent Solvent Extraction (SX) - Mixer-settlers
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SOLVOMET Industrial Service Centre: Mini-pilot facilities for 
continuous, countercurrent Solvent Extraction (SX) - Mixer-settlers

Process Equipment Collaboration

PLATIRUS
project

Pt, Pd and Rh recovery from 
spent autocatalysts

MEAB MS

Bilateral project 
with industry

Cu recovery from high-grade 
Chrysocolla

1 L Hitec Zang leaching reactor 
and Rousselet MS

Fundamental
research

Li and Mg separation using 
binary extractants

Rousselet MS

Nd and Dy separation using
ionic liquids

MEAB MS

Fe, Pb and Zn separation from 
DES

Rousselet MS

Y and Eu separation using non-
aqueous solvent extraction

Rousselet MS

EX1 EX2 ST1 ST2 ST3 ST4
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Kühni-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
• Active height: 1.2 m
• Total Flow: 5-25 L/h (both phases)

Taken from: https://webthesis.biblio.polito.it/6556/1/tesi.pdf

SOLVOMET Industrial Service Centre: Mini-pilot facilities for 
continuous, countercurrent SX – (Agitated column SX)



SOLVOMET Industrial Service Centre: Lab facilities for 
Ion exchange work (lab-scale column IX set-up) 

14

• Equipped with drop 
sensor

• Capacity of 174 tubes
• Coupled with a peristaltic 

pump

CF-2 Fraction collector 

• Low-pressure (<1 bar) or 
gravity flow separations

• Used in various dimensions 
(e.g. 0.7 x 30 cm)

Ismatec IPC Peristaltic pump

• High-precision 8-channel 
dispenser

• Flow rates 0.002 – 44 
ml/min

Econo-chromatography columns



SOLVOMET Industrial Service Centre: 
Key analytical facilities & services
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TXRF WDXRF

ICP-OESXRD ICP-MS (Multi Quadruple)



SOLVOMET Industrial Service Centre: 
Key analytical facilities & services
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NMR

UV-VIS-NIR

FT-IR/Raman

NMR
Raman microscopy



Publications deriving from bilateral projects 
with industry – on (solvo)leaching
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Publications deriving from bilateral 
projects with industry – on SX
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Some key achievements by SOLVOMET
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Methanesulfonic acid: a sustainable acidic solvent

Recovery of Lead and Silver from Zinc Leaching Residue 
Using Methanesulfonic Acid

From the journal

ACS Sustainable 
Chemistry and 
Engineering



Broad industrial network
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Bilateral projects Previous collaborations / Active collaborations 
within H2020 projects

Meclex



SOLVOMET’s academic network 
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Some key Projects Key Partners

HE ENiCoN HE HEPHAESTUS



Scientific & societal impact
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SOLVOMET Group Governance
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SOLVOMET Industrial Service Centre: 
Project types

Services Agreement (short-term)

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

• IP: foreground IP transferred to 
company 

• Duration: typically 6 to 12 months

• 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

• Ideal for fast delivery of (confidential) 
results by experienced (permanent 
staff) research experts/managers & 
research associates

Industrial PhD project

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

• IP: foreground IP transferred to 
company 

• Duration: 4 years

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

• 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

• Ideal for first-class training of PhD 
researcher that can go and work for 
the company later

Long-term framework agreement

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

• IP: foreground IP transferred to 
company 

• Duration: 2 to 5 years

• 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

• Ideal for long-term, in-depth, research 
support provided by experienced 
(permanent staff) research 
experts/managers & research 
associates



SOLVOMET is embedded in the KU Leuven Institute for 
Sustainable Metals and Minerals (SIM² KU Leuven) 

SIM² 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, 

supporting the transition 
to a climate-friendly, 

circular-economy.

SIM² 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, 

supporting the transition 
to a climate-friendly, 

circular-economy.
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https://chem.kuleuven.be/solvomet
https://solvomet.eu

https://kuleuven.sim2.be/

Contact: Peter Tom Jones (LinkedIn profile)

https://solvomet.eu/
https://solvomet.eu/
https://kuleuven.sim2.be/
https://www.linkedin.com/in/peter-tom-jones-5b024632/

