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Fields of Research Interest

Development of cementitious materials and magnesium phosphate cements for encapsulation ofradioactive wasteClay barriers for high-level radioactive waste confinement: steel-clay-cement interactions andradionuclide retention for preservation of the biosphere.Decontamination of soils and underground water by clay suspensions.Decontamination of antibiotics and organic pollutants in surface waters by adsorption on claysEnvironmental control of natural soils and surface waters.
CV Summary
Raúl Fernández is Professor of Geology and Geochemistry at the Autonomous University of Madrid(UAM), where his research combines experimental geochemistry, mineralogy and reactive transportmodelling to understand the behaviour of clays, cements and engineered barriers for radioactive wasteconfinement and environmental remediation. His scientific contributions span from the geochemicalreactivity of cement–bentonite interfaces to the development and optimisation of magnesium phos-phate cements, integrating laboratory experimentation, thermodynamic modelling and scale-relevantinterpretation for geological repositories and low- and intermediate-level waste immobilisation.
He has participated in multiple EU projects (5th–7th Framework Programme and Horizon 2020),including EURAD, PREDIS and EURAD-2, and has led or co-led work focused on steel–bentoniteinteractions under hydrothermal gradients, optimisation of cementitious formulations and assessmentof alternative matrices such as geopolymers. At national level he has contributed to projects couplinggeo- and bio-remediation for soils and horticultural ecosystems contaminated with antibiotics, andto the valorisation of industrial residues in construction materials, validating his experimental find-ings through thermodynamic calculations and quantitative mineralogical analyses. His publicationrecord includes articles in journals such as Applied Geochemistry, Applied Clay Science, Science
of the Total Environment, Geochimica et Cosmochimica Acta and Cement and Concrete Composites,technical reports for agencies such as Nagra and Enresa, and one monograph on reactive transportin cement–bentonite interfaces.
Over his career, Fernández has progressively assumed scientific leadership and responsibility withincompetitive academic and collaborative environments. Since 2019 he coordinates the UAM-recognisedresearch group Clays & Environmental Control (nine members), where he leads research lines onengineered barriers, radioactive waste immobilisation and clay-based technologies for water and soildecontamination. He has served as principal investigator or local PI in projects such as the H2020PREDIS project on pre-disposal waste management and a national TED2021 project focused onlow-carbon magnesium phosphate cements for 3D-printed construction, while co-leading UAM par-ticipation in EURAD-2 across three work packages. Internationally, his expertise in bentonite–cementinteractions and reactive transport has positioned him as a partner for agencies and utilities (Nagra,SKB) and for industrial stakeholders involved in barrier performance and long-term safety assess-ments. Between 2022 and 2024 he was visiting researcher at the University of Sheffield’s Immobilisa-tion Science Laboratory, working on the encapsulation of depleted and low-enriched uranium wastesin magnesium phosphate cement matrices, which strengthened international collaboration with other
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researchers.
His research has generated knowledge that is directly transferred to technological development andinnovation, particularly in nuclear waste management and environmental remediation. With com-panies such as Nagra he has contributed to the design, performance assessment and long-terminterpretation of bentonite buffer materials, including development of comparative methodologies,experimental characterisation and modelling of concrete–clay interfaces in long-term in situ experi-ments. With Talantia he led a project on the transport of clay gels and suspensions through porousmedia for decontamination of soils and aquifers, and with Envirosoil he contributed to defining arsenicreference values and interpreting soil contamination data for decision-making. More recently, he hasco-led work for the Spanish Air and Space Force on the sealing of obsolete fuel tanks, applyinghis knowledge of cementitious and clay-based systems to the long-term confinement of hazardousresidues. In other projects, he has explored eco-efficient construction materials, such as zeolitisedlightweight aggregates produced from clays and marine plastic litter, contributing to circular-economyapproaches in construction. Alongside research outputs in peer?reviewed journals and conferenceproceedings, he has produced extensive technical documentation for public agencies and industry,facilitating uptake by non-academic end-users.
Fernández has an extensive teaching track record of over 2000 contact hours across 19 differentcourses in Chemistry, Environmental Sciences, Biology, Applied Chemistry and Waste and Wastewa-ter Management, at both undergraduate and postgraduate levels. He has taught fundamental courses(Geology, Materials Science, Geochemistry, Environmental Contamination) and more specialised top-ics (Applied Environmental Geochemistry, Industrial Minerals, Waste Treatment and Recycling, Tech-nologies for wastewater reuse), integrating research examples from radioactive waste, clays andenvironmental remediation into his teaching. He has supervised or co-supervised 18 Bachelor’s the-ses and 8 Master’s theses and has coordinated internship programmes and final Master projectsfor the Environmental Sciences degree and the Waste and Wastewater Management for Resources
Recovery Master’s Degree, which he is presently coordinating, overseeing the external practices ofmore than 120 students. He has also contributed to graduate education abroad through teachingcollaborations at the University of Bern and the University of Sheffield. In terms of mentoring, his su-pervision in EURAD has supported the development of a PhD project on hydrothermal steel–bentoniteinteractions, and he has participated in six PhD examination committees, including one in Switzer-land, contributing to the evaluation and career progression of young researchers.
Beyond research and teaching, Fernández contributes to the scientific community through editorial,evaluative and organisational roles. He is member of the editorial board of the journal Minerals(Q2 in JCR) and has reviewed more than 50 manuscripts for journals in mineralogy, geochemistryand environmental sciences, helping to maintain quality standards and methodological rigour in hisfield. Within UAM he has coordinated the Crystallography and Mineralogy teaching group and cur-rently coordinates the Clays & Environmental Control research group, supporting the consolidationof interdisciplinary teams that connect geology, chemistry and environmental sciences. He maintainsactive membership in the Spanish Clay Society and regularly contributes to international meetingson clays, cement–clay interactions and radioactive waste, where he has presented invited and con-tributed talks and posters over more than two decades. Collectively, these activities demonstratesustained leadership, commitment to open and responsible research assessment, and a continuouscontribution to training, evaluation and knowledge transfer in nuclear waste management and envi-ronmental geochemistry.
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Peer-Reviewed PublicationsMota-Heredia, C., Cuevas, J. and Fernández, R. (2026). Evolution of steel-bentonite interactionsunder hydrothermal gradients: Mineralogical and geochemical implications for nuclear wastedisposal. Applied Clay Science, 281, 108084.
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Applied Geochemistry, 172, 106105.
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Mota-Heredia, C., Cuevas, J. and Fernández, R. (2024). Geochemical Evolution of Mg-BentoniteAffected by the Contact of Carbon Steel and a Hydrothermal Gradient. Applied Sciences, 14,(3), 1259.
Mota-Heredia, C., Cuevas, J. and Fernández, R. (2024). Effect of Iron Chloride (II) on Bentonitesunder Hydrothermal Gradients: A Comparative Study between Sodium Bentonite and CalciumBentonite. Minerals, 14, (2), 132.
Padilla-Encinas, P., Dieguez, M., Cuevas, J., Ruiz, A. I. and Fernández, R. (2024). The Influence of theMagnesium-to-Phosphate Molar Ratio on Magnesium Potassium Phosphate Cement PropertiesUsing Either Wollastonite or Volcanic Ash as Fillers. Minerals, 14, (1), 103.
Rodríguez-Rastrero, M., Suárez, C. E., Ortega, A., Cuevas, J. and Fernández, R. (2023). GeochemicalAnomalies in Soils and Surface Waters in an Area Adjacent to a Long-Used Controlled MunicipalLandfill. Sustainability, 15, (23), 16280.
Mota-Heredia, C., Cuevas, J., Ruiz, A., Ortega, A., Torres, E., Turrero, M. J. and Fernández, R. (2023).Geochemical interactions at the steel-bentonite interface caused by a hydrothermal gradient.
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Mon, A., Samper, J., Montenegro, L., Turrero, M. J., Torres, E., Cuevas, J., Fernández, R. and De Windt,L. (2023). Reactive transport models of the geochemical interactions at the iron/bentoniteinterface in laboratory corrosion tests. Applied Clay Science, 240, 106981.

https://doi.org/10.1016/j.clay.2025.108084
https://doi.org/10.1016/j.clay.2025.108084
https://doi.org/10.1016/j.clay.2025.108084
https://doi.org/10.3390/app152011196
https://doi.org/10.3390/app152011196
https://doi.org/10.3390/app152011196
https://doi.org/10.3390/app152011196
https://doi.org/10.3389/fmats.2024.1451079
https://doi.org/10.3389/fmats.2024.1451079
https://doi.org/10.3389/fmats.2024.1451079
https://doi.org/10.3390/app14177674
https://doi.org/10.3390/app14177674
https://doi.org/10.3390/app14177674
https://doi.org/10.1016/j.apgeochem.2024.106105
https://doi.org/10.1016/j.apgeochem.2024.106105
https://doi.org/10.1016/j.apgeochem.2024.106105
https://doi.org/10.3390/ma17061263
https://doi.org/10.3390/ma17061263
https://doi.org/10.3390/ma17061263
https://doi.org/10.3390/app14031259
https://doi.org/10.3390/app14031259
https://doi.org/10.3390/app14031259
https://doi.org/10.3390/min14020132
https://doi.org/10.3390/min14020132
https://doi.org/10.3390/min14020132
https://doi.org/10.3390/min14010103
https://doi.org/10.3390/min14010103
https://doi.org/10.3390/min14010103
https://doi.org/10.3390/su152316280
https://doi.org/10.3390/su152316280
https://doi.org/10.3390/su152316280
https://doi.org/10.1016/j.clay.2023.106984
https://doi.org/10.1016/j.clay.2023.106984
https://doi.org/10.1016/j.clay.2023.106984
https://doi.org/10.1016/j.clay.2023.106981
https://doi.org/10.1016/j.clay.2023.106981
https://doi.org/10.1016/j.clay.2023.106981


Raúl Fernández Martín 5
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González-Santamaría, D. E., Justel, A., Fernández, R., Ruiz, A., Stavropoulou, A., Rodríguez-Blanco, J.D. and Cuevas, J. (2021). SEM-EDX study of bentonite alteration under the influence of cementalkaline solutions. Applied Clay Science, 212, 106223.
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