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hydrometallurgy 
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13:50-14:15 Tailored electrowinning in minor metal recovery- from batch to piloting (EDRR) Korolev Ivan (Aalto) 
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14:35-15:00 Challenges of bringing a process from lab to industry with examples from the 

ongoing ENSUREAL project. 

David Konlechner (KON Chemical Solutions) 

15:00-15:25 Pre-commercial pilot for the efficient recovery of Precious Metals from European 

end of life resources with novel technologies (PEACOC) 

Elisabet Andres Garcia (Tecnalia) 

15:25-15:50 Towards sustainable mineral and metal industry (AlSiCal) Suni Aranda (IFE) 
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Sustainable agitator and reactor design for 
demanding applications in  
hydrometallurgy 
 Tuomas Hirsi 
Sales manager 
Tuomas.hirsi@mogroup.com 
 
Reactor, i.e. agitated tank, is a hearth of hydrometallurgical plant. Most of the 
reactions occur inside reactors and they are also used in other duties such as buffer 
tanks. Thus the performance of the reactors is directly related to the economical 
performance, energy efficiency and durability of the plant they are operating in. 
In this presentation we discuss the design and applications of reactors in 
hydrometallurgy. Our target is to present common shortfalls and ways to succeed 
in the design on these demanding applications. Basic design principles are shown 
and some case examples and recent innovations on the field made by Metso 
Outotec are presented.  
A short overview is given to the larger functionality of a hydrometallurgical plant 
unit to discuss how this affects delivery and functionality of the individual 
equipment. 
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Scandium extraction from Bauxite Residue 
under the SCALE project 
Efthymios Balomenos, Ph.D. 
Senior Consultant 
MYTILINEOS S.A.- Aluminium of Greece 
efthymios.balomenos-external@alhellas.gr 
 
  

Scandium extraction from the Greek Bauxite Residue has been demonstrated at an industrial pilot plant at 
MYTILINEOS. This work comes as the result of the H2020 SCALE collaborative research project. By combining 
sulfuric acid leaching and II-VI Selective-Ion Recovery (SIR) Technology, a 22 wt% Sc concentrate has been 
produced from the Greek Bauxite Residue containing 70-100 mg/kg Sc. As detailed in this work, the year-long pilot 
campaign, achieved low acid consumption, high Sc selectivity over Fe and Ti and high Sc loading capacity of the 
SIR resin achieved, setting the basis for a viable Sc extraction technology from Bauxite Residue. Furthermore, the 
neutralized BR from the leaching process, can be used in cement production, enhancing the sustainability of the 
operation. 
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Tailored electrowinning in minor metal 
recovery – from batch to piloting 
Ivan Korolev, Aalto University, ivan.korolev@aalto.fi 
  
Emerging interest for extraction of minor quantities of valuable metals from complex 
impure hydrometallurgical solutions is drawn to electrochemical methods as no 
additional chemical reagents are required and the recovery can be precisely 
controlled by applying favourable electrochemical parameters. One example of such 
tailored process is the innovative electrodeposition-redox replacement (EDRR) 
method that has been under development by the researchers from Aalto University 
and Metso Outotec. The basic idea of EDRR is that first sacrificial base metal is 
deposited during electrodeposition (ED) step, after which the precious metals are 
recovered to the electrode surface through redox replacement (RR) reactions driven 
by the difference in reduction potentials between the sacrificial base metal and 
precious metals. During the last 5 years the metal recovery capabilities and 
mechanisms of EDRR have been studied using different metal pairs, including Cu, 
Ni, Zn, Te, Ag, Au, Pt and Pd, both from synthetic and industrial solutions. Recently, 
this electro-hydrometallurgical chloride process has been validated for the first time 
in a continuously operated tests with refractory telluride ore and is deemed ready 
for upscaling to a pilot plant scale. When the cupric chloride leaching was coupled 
with the EDRR in an integrated chloride leaching–EDRR recovery flowsheet, the 
gold dissolution in chloride medium by far outperformed cyanidation, reinforcing 
its advantages for treatment of refractory gold ore.  
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“Size Matters - Challenges for bringing a 
process from lab to industry and examples from 
the ongoing ENSUREAL project.” 
David Konlechner,  
David.konlechner@kon-chem.com 
Owner KON Chemical Solutions e.U. 
  
Abstract 
Upscaling a chemical process is a tricky task. It is comparable with growing up and 
becoming an adult: a baby during its first days of life is amazing, cute and it is a real 
wonder that all is in place where it should be. A chemical process at lab scale is as 
well sometimes a wonder, and as the scientist you love it as well as the unique and 
perfect products it produces.  
During growing up we have to learn how to walk, run, read, drive a car,… and a 
similar development has to take place for a chemical process. After being able to 
produce grams of your product at reproduceable quality you must think about kg, 
hundreds of kg, ultimately thousands of tons. Steps that were very easy in the lab 
become very difficult at big scale, while operations that took hours in the lab become 
very easy at the tons scale when using the proper tools and equipment. 
A short introduction related to the exhaustive area of upscaling challenges will be 
given. The steps executed during the ENSUREAL 767533 project will serve as best 
practice examples. It will be shown that you have to walk before you can run and 
what has to be done to raise your baby. 
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Unlocking the potential of the precious metals 
sector to support the transition towards a 
circular economy in EU – PEACOC project 
 
Elisabet Andrés García 
TECNALIA Research and Innovation 
elisabet.andres@tecnalia.com, amal.siriwardana@tecnalia.com  
  
Due to their unique properties (i.e., low corrosiveness, catalytic properties, low electrical 
resistivity, etc.), precious metals (PMs) including platinum (Pt), palladium (Pd), rhodium 
(Rh), gold (Au) and silver (Ag) are widely required in a variety of sectors, particularly 
technology. They have been labelled as Critical Raw Materials (CRMs) by the European 
Commission due to their importance for EU´s economy and the high risk associated with 
their supply. Indeed, EU is the world´s top consumer of platinum group metals (PGMs) (Pt, 
Pd and Rh), and it is becoming highly dependent on their imports; as well as for Au and Ag, 
where EU accounts only for 1% and 7% of its global production, respectively. 

In May 2021, the PEACOC project (GA No.958302) (Pre-commercial pilot for the efficient 
recovery of Precious Metals from European end-of-life resources with novel low-cost 
technologies) was officially launched. It aims to showcase a first-of-a-kind economic and 
environmentally sustainable metallurgical system for recovering PMs, particularly PGMs, 
Ag and Au, from end-of-life products, such as spent autocatalysts, waste from electrical and 
electronic equipment (WEEE), and scrap from photovoltaic panels, at a pre-commercial 
scale. It will also establish new value chains to valorise recovered metals into new functional 
products (i.e., autocatalysts, 3D printed products, electrochemical and catalytic 
applications). 
 
The concept of this project is based on previously developed technologies (i.e., Microwave-
assisted leaching, Gas-diffusion electrocrystallization and Deep eutectic solvent-based purification) 
in the frame of another H2020-funded research and innovation project, PLATIRUS, that will 
be further scaled up (TRL7) during PEACOC project. 
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AlSiCal – A new technology for more 
sustainable alumina, silica and calcium 
carbonate  
Suni Aranda, IFE - Institute for Energy Technology (Norway), suni.aranda@ife.no 
  
Many challenges arise when designing and optimizing a new process from concept 
to industrial size. The first phases of innovation can have a deep impact in the later 
piloting and industrialization. Aspects like technical and economic feasibility, 
investments attractiveness, total duration and cost of the development phase itself, 
etc. can be strongly conditioned by early choices that may require later corrections. 
It is of high relevance then to consider the industrial-scale mindset with doing 
process development at low and medium scale. The AlSiCal project develops a still 
low-maturity technology that brings up this challenge from early life. 
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