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Education

Slovak University of Technology in Bratislava (STU)			Bratislava, Slovakia
Ph.D. Department of Inorganic Technology, 2003  
Thesis: The relationship between the content of sodium in aluminium and cathodic overvoltage and the solubility of selected sulfides in cryolite melts 
Ph.D. supervisor: Prof. Pavel Fellner (co–author of the monograph Aluminium Electrolyis: Fundamentals of the Hall–Héroult Process)

Slovak University of Technology in Bratislava (STU)			Bratislava, Slovakia
Ing. of Chemistry (equivalent of M. Sc.), Department Inorganic Technology, 1998 
Diploma work: The composite coating based on Fe–matrix and Si–dispersed particles
Diploma supervisor: Dr. Ján Híveš (co–author of the monograph Aluminium Electrolyis: Fundamentals of the Hall–Héroult Process)

Field of Expertise

Physical chemistry and electrochemistry of molten salts and glass forming melts: phase equilibria, electrochemistry, density, electrical conductivity, viscosity, surface tension and interface tension. The study of relations between the composition, the properties and the structure of inorganic melts, electrolytes and solid materials. The skills and experience acquired covers a wide range of techniques necessary for high temperature molten salt chemistry, electrochemistry and metallurgy. The solid theoretical background includes skills in thermodynamic and electrochemical calculations and simulations. Practical skills of applicant include: 
a) electrochemistry  and electrochemical calculations and simulation of molten systems (cyclic voltammetry, chronoamperometry, chronocoulometry, chronopotentiometry, SWV, pulse electrolysis, EIS), 
b) physico–chemical properties of high temperature molten multi–component systems like density (Archimedean method), viscosity (torsion pendulum method), surface tension (maximum bubble pressure method), interfacial tension (capillary depression method), electro–capillarity (interfacial tension under the condition of electrolysis), electrical conductivity,
c) investigation of phase diagrams of multi–component systems, thermal analysis and differential thermal analysis, thermodynamic calculation and simulations,
d) preparation of deeply under–cooled melts by Rapid Solidification Processing (cooling rate 105 – 106 K/s),
e) chemical analysis of materials and their phases by X–Ray powder diffraction analysis and high temperature X–Ray Diffraction (synchrotron facility ESRF Grenoble, France) including semi–quantitative and quantitative analysis, Energy Dispersive X-ray spectroscopy, X–Ray Fluorescence Spectroscopy,
f)    micro–structural characterization of solid materials by Scanning Electron Microscopy,
g) experience of work and handling with radioactive materials.

Work Experience

Slovak Academy of Sciences (SAS)						 Bratislava, Slovakia
Senior Research Fellow, Department of Molten Systems, Institute of Inorganic Chemistry SAS.  Scientific activity includes high temperature chemistry and electrochemistry of molten systems, with emphasis on molten halides, cryolite systems in particular.  (2003 – present) 

Conditions Extrêmes et Materiaux: Haute Température 
et Irradiation (CEMHTI) / CNRS							      Orléans, France
[bookmark: _Hlk135637589]Le Studium research fellowship (Loire Valley Institute for Advanced Studies) on leave from SAS. 
Molten Salt Synthesis and Characterization of (Oxo)-(Fluoro)-Aluminates for Electrochemical and Electronic/Photonic Applications. (September 2022 – August 2023)

Valparaiso University (VALPO)						    Valparaiso, Indiana, USA
Research associate on ARPA–E grant (US Dep. of Energy) on leave from SAS. 
Solar thermal electrolysis of MgO from molten fluorides.  The project was oriented towards an eco–economic way of solar–thermal electrochemical industrial production of Mg from molten fluorides. (March 2014 – December 2016)

Nuclear Research Institute (NRI)						           Řež, Czech Republic
Post–doc position on leave from SAS. 
Electrochemical separation of actinides and lanthanides in molten fluorides.  Participated on the EUROATOM FP7 project ACSEPT (budget 24M EUR, ACtinide recycling by SEParation and Transmutation) and on several projects for national radioactive waste and repository authority of the Czech Republic (SURAO). (January 2009 – February 2011) 

Slovak University of Technology in Bratislava (STU)				Bratislava, Slovakia
Researcher and Ph.D. student, Department of Inorganic Technology, Faculty of Chemical and Food Technology. The relationship between the content of sodium in aluminium and cathodic overvoltage and solubility of selected sulfides in cryolite electrolytes for aluminium electrolysis. (1998 – 2002)

Short–term Academic Research

Norwegian University of Science and Technology (NTNU)			 Trondheim, Norway
Advisor: Prof. J. Thonstad (the only author participated on all versions of the standard monograph Aluminium Electrolyis: Fundamentals of the Hall–Héroult Process)
Behavior of sulfur impurities in aluminium electrolysis process. (August 2000 – November 2000, September 2001 – October 2001)

Russian Academy of Sciences							        Apatity, Russia
Institute of Chemistry and Technology of Rare Elements and Mineral Raw Materials. 
Electrochemistry of tantalum, niobium and lanthanum in molten fluoride systems. (Several one-month stays 2004 – 2013).

Northeastern University (NEU)							    Shenyang, China
School of Non–Ferrous Metallurgy, (October 2011, 2012, 2013, August 2017 and 2019)

Chinese Academy of Sciences (CAS)						          Beijing, China
Institute of Physics (October 2006), Institute of High Temperature Physics (August 2017, 2018) 

Fachhochschule Münster 								  Münster, Germany 
Prof. H. Altenburg (April – June 2000) 

Track Record of Grants and Funding
APVV No. 19–0270 2020 – 2024; Slovak National grant, “Interaction of fluoride melt systems of rare earth elements with oxides of critical elements in the context of special applications.”, 250 000 EUR, Investigator.
APVV No. 19–0461 2020 – 2024; Slovak National grant, “Anodes for Li-ion batteries based on carbon-silicon composites”, 250 000 EUR, Investigator.
APVV No. 15–0738 2016 – 2020; Slovak National grant, “The behaviour of new progressive construction materials in aggressive environment of molten salts”, 700 000 EUR, Investigator.
APVV No. 15–0479 2016 – 2020; Slovak National grant, “Fluoride melts of critical elements for unconventional applications”, 750 000 EUR, Investigator.
ARPA–E (US Department of Energy grant) No DE-AR0000421 2014-2016; “Thermal electrolysis of MgO in molten salts”, 2.6 mil. USD, postdoc position.
APVV No. 0460–10 2011 – 2014; Slovak National grant, “Inorganic fluoride melts – the complex study of spectral, diffraction physicochemical, thermodynamical and structural characteristics”, 554 000EUR, Deputy of Principal Investigator.
APVV No. 08104 2005 – 2007; Slovak National grant, “The physico-chemical and thermodynamic properties of the industrial molten fluoride systems on the base of aluminium, niobium and tantalum”. 119 000 EUR, Principal Investigator.
APVV No. 0171–06, 2007 – 2009; Slovak National grant, “The advanced construction ceramic materials for high corrosion media”, 280 000 EUR. Investigator.
ESRF 04/2013; European Synchrotron Radiation Facility, experimental time on synchrotron XRD, “Impurities based on Si, P and S in molten cryolite electrolytes for Hall-Héroult process”. Investigator.
ERDF 2011 – 2013; (European Regional Development Fund) “Applied Research of Technology of Plasma-thermical processes”, 3.500 000 EUR. Investigator.
APVV SK–CN–0029–12; Chinese–Slovak bilateral mobility project, “Physico–chemical analysis of molten fluoride systems for electrowining of solar grade silicon”, 32 000 EUR, Principal Investigator.
ACSEPT 2008 – 2012; (ACtinide recycling by SEParation and Transmutation), EUROATOM FP7 European Commission grant, 24 000 000 EUR (participation on the project during the postdoctoral study stage at the Nuclear Research Institute Řež, Czech Rep.). Investigator.
VEGA No. 2/0095/12, 2012 – 2015; Slovak National grant, „Molten fluoride systems for high temperature applications with potential in energy sector application.” Investigator. 
VEGA No. 2/7077/27, 2007 – 2009; Slovak National grant, “The behaviour of impurities in industrial acid electrolytes for aluminium production”, 10 000 EUR.  Investigator.
VEGA No. 2/6179/26, 2006 – 2008; Slovak National grant, “The study of the fluoride molten-salts systems with the potential for industrial application”, 15 000 EUR. Investigator. 
VEGA No. 2/4071/04, 2004 – 2006; Slovak National grant, “The formation of oxofluoroaluminates and behaviour of silicon and vanadium impurities in NaF-AlF3-Al2O3 melts”; 13 000 EUR.  Investigator. 

Publications
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15) T Plachky, J Krestan, M Korenko et al., “Corrosion and Oxidation Behaviour of β-SiAlON Ceramics via Different Processing Route”, (2009) Journal of the Ceramic Society of Japan, 117, 482–488.
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20) M Straka, M Korenko, L Szatmary, “Electrochemistry of Praseodymium in LiF–CaF2”, (2011) Journal of Radioanalytical and Nuclear Chemistry 289(2), 591–593.
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52) A Rakhmatullin, F Šimko, D Zanghi, Z Netriová, IB Polovov, R Bakirov, KV Maksimtsev, C Bessada, and M Korenko, “Structural Correlation and Chemistry of Molten Eutectic NaF–ScF3 with Dissolved Metal Aluminium; TG/DTA, NMR and Molecular Dynamics Simulations”, (2023) Rare Metals. Springer. Under review.
53) D Krishnan, M Korenko, F Šimko, M Ambrová, L Szatmáry, A Rakhmatullin „Ionic Conductivity of the Molten Systems (LiF – CaF2)eut – NdF3, (LiF – NaF)eut – NdF3, (NaF – CaF2)eut – NdF3, and (LiF – MgF2)eut – NdF3”, (2023) Ionics (doi.org/10.1007/s11581-023-05232-3).

Memberships and Awards 

1) Member of IUPAC (International Union of Pure and Applied Chemistry) and Slovak National Representative (NR) of Division I of IUPAC for biennium of 2014–2015
2) Head of Inorganic Section of the Slovak Chemical Society (elected in 2007), 2008-2017 member of the directorate of the Slovak Chemical Society
3) Member of the Slovak Nuclear Society, Slovak Association for Surface Treatment and the Slovak Silicate Society.
4) Presentation award from the Electrochemical Society of Japan for a work presented at the 2008 Joint Symposium on Molten Salts, Kobe, Japan, Oct. 19 – 23. 2008.
5) Award of the Slovak Academy of Sciences for young researchers for excellent work in molten salt chemistry (2008).
6) The third prize for young scientists on Slovak & Czech Chemical Societies Meeting (2007).
7)  Co–organizer of the international conference Solid State Chemistry 2008 in Bratislava (average participants 200 from 13 countries)

Conference Presentations

1) D. Marinha, A J Meyer, M Kucharík, S Bouvet, M Boca, M Korenko, V Danielik, F Simko. “Following Alumina Dissolution Kinetics with Electrochemical and Video Analysis Tools” TMS (The Minerals, Metals and Materials Society) 152nd.Annual Meeting and Exhibition, San Diego, California, U.S.A., March 19-23, 2023.
2) M. Korenko et al., “Physico – chemical properties of (MgF2 – CaF2 – (LiF))eut – MgO system as a molten electrolyte for solar thermal Mg electrowinning”, 11th International symposium on Molten Slats Chemistry and Technology, Orléans, France, May 19-23, 2019.
3) [bookmark: _Hlk131493511]R. Palumbo, M. Korenko et al., “Solar Thermal Electrolytic Production of Mg from MgO: Reflections on Commercial Viability“, TMS (The Minerals, Metals and Materials Society) 144th Annual Meeting and Exhibition, Orlando, Florida, U.S.A., March 15-19, 2015.
4) L. Li, J. Guan, A. Liu, Zh. Shi, M. Korenko, J. Xu, B. Gao, Zh. Wang, “Preparation of Solar Grade Silicon Precursor by Silicon Dioxide Electrolysis in Molten Salts“, (2015) Ed.: Y Meteleva-Fischer, S Ikhmayies, AS Budiman, P Tripathy, G Fredrickson, EPD Congress 2015, 209–217.
5) M. Korenko, Z. Vasková, F. Šimko, Zh. Wang, Zh. Shi, “Density and electrical conductivity of Na3AlF6-SiO2 melts for the electrowinning of solar-grade silicon (SoG-Si)”, The Fifth Chinese-Norwegian Symposium on Light Metals and New Energy Materials, Hangzhou, China, Oct. 14.-17, 2013.
6) J. Uhlíř, M. Straka, M. Korenko, “Current progress in on–line reprocessing technology of molten salt reactor systems”, International Congress on Advances in Nuclear Power Plants 3 (2010), 1920–1923.
7) M. Korenko, M. Kucharík, J. Vincenc Oboňa, D. Janičkovič, R. Córdoba, J.M. De Teresa, “Quadrate Nanotubes Made from Deeply Undercooled Cryolite – Alumina Melts,” 2008 Joint Symposium on Molten Salts, Kobe, Japan, Oct. 19–23. 
8) M. Korenko, M. Kucharík, D. Janičkovič, “Nanomorphology of Rapid Solidified cryolite-Alumina Melts“, 15th European Symposium on Fluorine Chemistry, Prague, Czech Rep., July 15–20, 2007.
9) M. Korenko, “Influence of Na2SO4 on the interfacial tension between aluminium and cryolite alumina melts”, EUCHEM 2006 Conference on Molten Salts and Ionic Liquides, Hammamet, Tunesia, September 16–22, 2006.
10) M. Korenko, P. Fellner, J. Thonstad, “The Phase Diagram of the System Na3AlF6 – FeS”, 12fth Internatinal Aluminium Symposium, Bratislava, Slovakia, September 19 – 22, 2003.
11) P. Fellner, M. Korenko, V. Danielik, “Comments on the Solubility and Activity of Sodium in Molten Aluminium”, The International Jomar Thonstad Symposium, Trondheim, Norway, October 16–18, 2002.
12) P. Fellner, M. Korenko, J. Híveš, “Cathodic Overvoltage and the Contents of Sodium in Molten Aluminium During Molten Salt Electrolysis”, Electrochemistry in Molecular and Microscopic Dimensions, 52rd Annual Meeting of the International Society of Electrochemistry, Duesseldorf, Sept. 15–20, 2002.
13) M. Korenko, M. Baníková, P. Fellner, J. Gabčová, J. Thonstad, “A Preliminary Study of the Dissolution of FeS in Cryolite Melts“, 11th Internatinal Aluminium Symposium, Trondheim–Bergen-Trondheim, Norway, September 19–22, 2001.

Outreach Activities

Popularization papers related to different aspects of the intersection between science, technology, industry, society, philosophy and history.  Published in Slovak Journals and Newspapers, complied online at http://korenko.blog.sme.sk.
1) M. Korenko, “I Vodíková ekonomika môže byť drahá (An Expensive Hydrogen Economy),” SME, 5.9. 2005 (in Slovak).
2) M. Korenko, “Koniec sveta (The End of the World)”, Knihy a Spoločnosť (K&S), 12/2005).
3) M. Korenko, “Antropické princípy a alternatívne svety (The Antropic Pronciples and the Alternative Worlds)”, K&S, 10/2006 (in Slovak).
4) M. Korenko, “Alchýmia chémie (The Alchemy of Chemistry)”, K&S, 7–8/2007.
5) M. Korenko, “Chémia najrozšírenejšia veda (Chemistry – the Largest Science)”, Quark, 6/2007 (in Slovak).
6) M. Korenko, “Je ropa naozaj fosílne palivo? (Is Oil a really Fossill Fuel?)”, Quark, 1/2011 (in Slovak).
7) M. Korenko, “Edward Teller”, História, 2/2011 (in Slovak).
8) M. Korenko, “Stručná pre–história chémie (A Brief Pre–History of Chemistry)”, ChemZi, 2/2012 (in Slovak).
9) M. Korenko, “Nanotechnológie, alebo koľko anjelov sa zmestí na špičku ihly (Nanotechnology – How Many Angels Can Sit on the Head of a Pin)”, SMEblog, 24. 5. 2013, (in Slovak).

Summary 

The applicant is a senior research fellow at the Institute of Inorganic Chemistry, Slovak Academy of Sciences, working in the Molten Salts Group, with the ultimate focus to link and understand the direct relation between the structure of molten and solid materials and their physico–chemical behavior. The applicant’s scientific career has focused on projects in the field of molten salt chemistry, high temperature electrometallurgy and high temperature energy applications (molten salts and molten metals as heat transfer media). He has expertise in the physico–chemical analysis of molten halides, thermodynamic and electrochemical calculation and simulation. He was involved in a number of academic and public projects (EU, US, Slovak, Czech), including specific projects for industrial partners (ALCOA, HYDRO, RIO TINTO). The applicant held several short–term research and longer postdoctoral positions and he over time developed an extended network of international partners and collaborators in the field of molten salts chemistry. Currently, the applicant is finishing a year-long research position at CNRS in Orléans, France on leave from the Slovak Academy of Sciences. This position is funded by the Loire Valley Institute for Advanced Studies and is related to the utilization of molten fluorides for the synthesis of materials with improving functional properties for photonic and electronic applications.

From 2014 to 2016, the applicant was working in the USA on a U.S. Dept. of Energy grant to develop an ecologically friendly and economically competitive way of industrial Mg production. This process was based on a solar–thermal electrolysis of MgO from molten salts. We used the molten fluoride electrolyte and molten sodium as solar heat transfer medium. The principal investigator was Valparaiso University with a network of partners like Chrysler, Navigant, Solar Diver and Purdue University. The project was supervised by the Advanced Research Projects Agency–Energy (http://arpa-e.energy.gov/). The ultimate goal was to develop an industrially viable, economically competitive and ecologically friendly process of Mg electrolytic production at high temperatures with the utilization of concentrated solar heat. The technology generated by this project was patented in USA. 

The applicant also participated on a Norwegian national project (co-funded by SINTEF–The Foundation for Scientific and Industrial Research, Norway) entitled Sulfur in Aluminium Electrolysis, which was focused on an understanding the complete behavior of sulfur and sulfur compounds in aluminum electrolysis. In the framework of this project, the applicant spent 6 months at NTNU in Trondheim in the laboratory of Professor Jomar Thonstad, a leading scientist in molten salts chemistry in Europe. 

The applicant’s work was later shifted to the analysis of the influence of sodium cations, sulfur impurities and vanadium impurities on the interfacial tension between molten aluminum cathode and the electrolyte. The study was also carried out in–situ under the conditions of electrolysis. The whole study was based on lab simulation of industrial aluminum electrolysis conditions and resulted with some proposed improvements. 

During his postdoctoral study at the Nuclear Research Institute (NRI) Řež near Prague in Czech Republic (2009–2011), the applicant participated on one EUROATOM FP7 project (ACtinide recycling by SEParation and Transmutation) and on several projects for national radioactive waste and repository authority of the Czech Republic (SURAO). These projects were oriented to the development of pyrochemical electrochemical techniques for separation of lanthanides and actinides from nuclear waste materials. This topic was directly related with the national and EU effort to develop an electrochemical separation unit for the nuclear reactors based on molten salts where a high temperature corrosion testing loop had been also developed for dynamic tests of different construction materials for the MSR heat delivery technology.
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