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CURRICULUM VITAE ET STUDIORUM 

 

Dr. Anna Irto was born in Reggio Calabria (Italy) on 5th March 1989. 

 

EDUCATION AND ACADEMIC CAREER 

29th March 2011: Bachelor's Degree in Chemistry (class 21) at the University of Messina (Italy), mark 

106/110.          

24th October 2013: Master's degree in Chemistry (class LM54) at the University of Messina (Italy), mark 

107/110. 

12th March 2013: qualification as chemist at the University of Messina (Italy), mark 141/150. 

15th February 2017: PhD title in Chemical Sciences with mention of "Doctor Europaeus" (XXIX Cycle, 

three-year period 2014-2016) at the University of Messina (Italy), thesis discussed in English language entitled 

"BINDING ABILITY OF SOME COMMERCIALLY AVAILABLE AND SYNTHESIZED LIGANDS 

TOWARDS METAL CATIONS OF ENVIRONMENTAL AND BIOLOGICAL INTEREST". 

4th September 2017-3rd September 2018: post-Doctoral research grant (CUN 03 area, SSD CHIM/01), 

project "Multiple equilibria in natural and biological fluids: from speciation to selective sequestration". 

1st October 2018-30th September 2019, 10th October 2019-9th October 2020, 5th November 2020-4th November 

2021: 3 post-Doctoral research grants (CUN 03 area, SSD CHIM/01, Analytical Chemistry), project 

"Analysis of classes of polyfunctional ligands for the speciation and selective sequestration of metal and 

organometal cations in natural and biological systems". 

31st December 2021-30th December 2024: fixed-term Researcher – type A at the Chemical, Biological, 

Pharmaceutical and Environmental Sciences (CHIBIOFARAM)  Department of the University of Messina 

(Italy), PON "RESEARCH AND INNOVATION" 2014-2020, SC 03/A1 - SSD CHIM/12 (Environmental and 

Cultural Heritage Chemistry), GREEN topic, three-years research project "Recovery, reuse and enhancement 

of processing waste citrus fruits". 

12th July 2024 - present: Italian National Scientific Qualification (ASN) for appointment as Associate 

Professor (Second Academic Rank) in SC 03/A1 – Analytical Chemistry. 

31st December 2024 – 30th September 2026: two-year extension of the fixed-term Researcher (RTD-A) 

contract in SC 03/CHEM-01 and SSD CHEM-01/B (formerly SSD CHIM/12, Environmental and Cultural 

Heritage Chemistry), at the CHIBIOFARAM Department of the University of Messina (Italy). 

Since 1st October 2026 (6 years contract already signed, Protocol 2026-UNMECLE-0097198, 17th July 2026): 

Tenure-Track Assistant Professor (RTT) contract in SC 03/CHEM-01 and SSD CHEM-01/B (formerly 

SSD CHIM/12, Environmental and Cultural Heritage Chemistry), at the CHIBIOFARAM Department of the 

University of Messina (Italy). 

 

MATERNITY LEAVE 

29
th 

April 2025 – 28
th

 September 2025: Five-month postnatal maternity leave, Rector’s Decree No. 

1314/2025 (Protocol No. 0072040 of 20 May 2025), following the birth of her son, Alessandro Assumma, on 

29 April 2025 (Protocol No. 62812/2025). 

 

INTERNSHIPS, TRAINING PLACEMENTS AND INDUSTRIAL EXPERIENCE 

Academic Year 2009/2010: laboratory activity (3 ECTS credits, 40.5 hours; 1 ECTS = 13.5 hours) at the 

Department of Inorganic Chemistry, Analytical Chemistry and Physical Chemistry, , within the research topic 

“Determination of thermodynamic parameters of metal-ligand complex formation by electrochemical 

techniques”. Supervisor: Prof. Francesco Crea. 

1
st
 April 2010 - 31

th 
December 2010: Internship (8 ECTS credits, 108 hours; 1 ECTS = 13.5 hours) at the 

Regional Agency for Environmental Protection of Calabria (ARPACal), Reggio Calabria (Italy). 

Activities included sampling of drinking water intended for human consumption in the intensively cultivated 
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Gioia Tauro Plain (Reggio Calabria), physicochemical analysis of water samples, determination of metals by 

ICP-OES, and analysis of organochlorine pesticides by gas chromatography. Industrial Supervisor: Dr. 

Giuseppa Marino. 

23
rd

 January 2023 – 23
rd

 July 2023: Research activity at Capua 1880 S.r.l., within the framework of the 

three-year research project “Recovery, Reuse and Valorisation of Citrus Processing By-products”, funded 

under the PON “Research and Innovation” 2014–2020, SC 03/A1, SSD CHIM/12 (Environmental and Cultural 

Heritage Chemistry), GREEN thematic area. 

 

RESEARCH PERIODS ABROAD 

10th April–30 September 2015: visiting PhD scholar at the Universidade de Lisboa (Portugal), supervisor: 

Prof. M. A. Santos. Activities: synthesis, purification and characterization of 3-hydroxy-4-pyridinones, 

compounds potentially employed for the remediation of toxic metal cations from environmental and biological 

matrices. 

30th April-22nd May 2018: research activity at the Friedrich-Schiller-Universitàt Jena, Jena (Germany), 

supervisor: Prof. Winfred Plass. Italian-German project MIUR-DAAD Joint Mobility Program entitled: "Metal 

uptake by Azotobacter Vinelandii metallophores: a thermodynamic approach" 2018-2020. Activities: 

synthesis, purification and characterization of metallophores, compounds potentially exploitable for metals 

removal from environmental and biological matrices. 

 

AWARDS 

1. "NJC" (New Journal of Chemistry) award for the best poster presentation, contribution entitled: "Bis-3-

hydroxy-4-pyridinones: From the synthesis to the complexation with Al3+ and Fe3+ and the biological assays", 

authors: A. Irto, K. Chand, R.M. Cigala, F. Crea, L. Gano, C. De Stefano, S. Sammartano, M.A. Santos, 

awarded in Dijon (France) during the International Symposium on Metal Complexes 2017 (ISMEC 2017). 

2. "Fernando Pulidori Prize", award reserved to young researchers for their research in the fields of the 

thermodynamic and/or kinetic studies on solution equilibria, received in Debrecen (Hungary) during the 

International Symposium on Metal Complexes 2019 (ISMEC 2019). 

 

SCHOLARSHIPS FOR PARTICIPATION IN SCHOOLS AND CONFERENCES 

28th August – 1st September 2017: scholarship to attend the 3rd Summer School of Bioinorganic Medicinal 

Chemistry, granted by the School Organizing Committee. 

16th – 20th September 2018: scholarship to attend the 27th National Congress of the Analytical Chemistry 

Division, granted by the Executive Board of the Analytical Chemistry Division of the Italian Chemical Society. 

11th – 14th June 2019: scholarship to attend the International Symposium on Metal Complexes 2019 (ISMEC 

2019), granted by the Conference Organizing Committee. 

22nd – 26th September 2019: scholarship to attend the 29th Congress of the Analytical Chemistry Division, 

granted by the Executive Board of the Analytical Chemistry Division of the Italian Chemical Society. 

14th – 23rd September 2021: scholarship to attend the 17th National Congress of the Italian Chemical Society, 

granted by the Executive Board of the Analytical Chemistry Division. 

1st – 2nd December 2022: scholarship to attend the Joint Conference of the Calabria and Sicily Sections of the 

Italian Chemical Society (SCICaSi 2022), granted by the Executive Board of the Sicily Section of the Italian 

Chemical Society. 

26th -30th August 2024: scholarship (“1000BORSE – SCI Junior Member”) to attend the 28th National 

Congress of the Italian Chemical Society, granted by the Executive Board of the Analytical Chemistry Division 

of the Italian Chemical Society. 

 

 

 

CONFERENCES ORGANIZATION 
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9th – 10th February 2017: member of the Organizing Committee of the Workshop of the Sicily and Calabria 

Sections of the Italian Chemical Society 2016–2017. 

3rd December 2020: member of the Organizing Committee of the Workshop of the Sicily Section of the 

Italian Chemical Society 2020. 

11th - 15th September 2022: member of the Organizing Committee of the 29th Congress of the Analytical 

Chemistry Division of the Italian Chemical Society. 

25th - 26th February 2024: member of the Organizing Committee of the 4th European NECTAR Conference 

and Final Action Meeting. 

 

PARTICIPATION IN SCHOOLS 

25th - 30th September 2016: 10th National School of Analytical Chemistry for PhD Students, organized by the 

Analytical Chemistry Division of the Italian Chemical Society. 

28th August - 2nd September 2017: 3rd Summer School of Bioinorganic Medicinal Chemistry, organized by the 

University of Cagliari, Department of Chemical and Geological Sciences. 

30th November – 3rd December 2020: 7th National School of Environmental and Cultural Heritage Chemistry, 

organized by the Environmental and Cultural Heritage Chemistry Divisions of the Italian Chemical Society. 

24th - 26th November 2021: 6th National School of Environmental Monitoring: Contaminated Sites, organized 

by the Environmental and Cultural Heritage Chemistry Divisions of the Italian Chemical Society. 

9th -11th September 2024: 3rd Edition of the International School on Water Reuse (ISWR), organized by the 

University of Turin, Department of Chemistry. 

 

PARTICIPATION IN FUNDED RESEARCH PROJECTS 

20th June 2016 - 5th February 2020: Research participant in the PRIN 2015 project “Multiple Equilibria in 

Natural and Biological Fluids: From Speciation to Selective Sequestering.” Scientific Coordinator: Prof. C. 

Sgarlata. Principal Investigator: Prof. C. De Stefano. 

1st October 2018 - 30th September 2020: Member of the research team of the ARCADIA project (smARt 

materials for landfill leaChAte remeDIAtion), SSD CHIM/01, Analytical Chemistry. Scientific Coordinator: 

Prof. C. De Stefano. 

22nd June 2020 – 30th April 2024: member of COST Action CA18202 – NECTAR (Network for Equilibria 

and Chemical Thermodynamics Advanced Research), supported by COST (European Cooperation in Science 

and Technology), participating in Working Groups WG2 (NECTAR for strong and/or multifunctional ligands, 

macromolecules, polyelectrolytes) and WG3 (NECTAR for multicomponent solutions and complex matrices). 

Coordinator: Prof. D. Milea. 

 

PARTICIPATION IN RESEARCH AGREEMENTS 

1st October 2018: co-responsible of the research agreement “Speciation Studies on: Determination of the 

Stability Constants of the Simple and Mixed Systems” between the Department of Chemical, Biological, 

Pharmaceutical and Environmental Sciences, University of Messina and The Procter & Gamble Company. 

 

PROFESSIONAL MEMBERSHIPS 

Since 26th April 2014: member of the Order of Chemists of Calabria, now the Order of Chemists and Physicists 

of Calabria, Register of Chemists and Physicists of Reggio Calabria, Section A, membership no. 651. 

Since 18th April 2014: member of the Analytical Chemistry Division, Sicily Section, of the Italian Chemical 

Society, membership no. 19665. 

Since 24th January 2022: member of the Environmental and Cultural Heritage Chemistry Division of the Italian 

Chemical Society. 

 

PARTICIPATION IN COMMITTEES 
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Member of Examination Boards at University of Messina 

 

A. Y.  2019/2020–2023/2024 and 2025/2026: Environmental Chemistry (SSD CHEM-01/B, formerly 

CHIM/12) and Chemistry for Cultural Heritage (SSD CHEM-01/B, formerly CHIM/12) within the Bachelor’s 

Degree Program in Chemistry. 

A. Y.  2022/2023 - Present: Chair of the Examination Board for the course Characterization and Management 

of Wastewater and Waste (SSD CHEM-01/B, formerly CHIM/12) within the Master’s Degree Program in 

Chemistry. 

A. Y.  2022/2023–2023/2024 and 2025/2026: Environmental Monitoring (SSD CHEM-01/B, formerly 

CHIM/12; also serving as substitute member on 27th November 2024) and Remediation and Characterization 

of Contaminated Sites (SSD CHEM-01/B, formerly CHIM/12) within the Master’s Degree Program in 

Chemistry. 

A. Y.  2022/2023 and 2023/2024: Principles of Environmental Chemistry (SSD CHIM/12) within the Degree 

Program in Sustainability and Environmental Innovation. 

A. Y.  2022/2023 – Present: Chemistry of Aquatic Systems (SSD CHEM-01/B, formerly CHIM/12) within the 

Bachelor’s Degree Program in Marine and Terrestrial Environmental Sciences (SMarT). 

A. Y.  2023/2024: Chair of the Examination Board for the course Environmental Sciences (Ecology and 

Environmental Chemistry, BIO/07 and CHIM/12) within the Degree Program in Environmental and 

Workplace Prevention Techniques (TPALL). 

A. Y. 2024/2025 - present: Analytical Methodologies for Seawater Analysis (SSD CHEM-01/A, formerly 

CHIM/01) within the Bachelor’s Degree Program in Marine Biology and Blue Biotechnologies. 

A. Y. 2026/2027 - present: Clinical Analytical Chemistry (SSD CHEM-01/A, formerly CHIM/01) within the 

Master’s Degree Program in Chemistry. 

 

UNIVERSITY TEACHING ACTIVITIES 

 

Teaching Assignments at the University of Messina 

 

A. Y. 2022/2023, 2023/2024, 2024/2025 and 2025/2026: Characterization and Management of Wastewater 

and Waste (6 ECTS; 36 contact hours per academic year; SSD CHEM-01/B, formerly CHIM/12) within the 

analytical-environmental curriculum of the Master’s Degree Program in Chemistry. 

A. Y. 2023/2024: Environmental Chemistry module (3 ECTS; 18 contact hours; SSD CHIM/12) within the 

course Environmental Sciences (Ecology and Environmental Chemistry), Degree Program in Environmental 

and Workplace Prevention Techniques (TPALL). 

A. Y. 2024/2025: Teaching Methodologies Laboratory for Environmental Chemistry (1 ECTS; 12 contact 

hours; SSD CHEM-01/B, formerly CHIM/12) within the initial teacher education and qualification pathways 

for secondary-school teachers (Class B012 – Laboratory of Chemical and Microbiological Sciences and 

Technologies), established under Prime Ministerial Decree of 4th August 2023 (60-ECTS and 30-ECTS 

pathways). 

 

SUPPLEMENTARY TEACHING ACTIVITIES 

 

Subject Expert (Cultore della Materia) 

 

1st October 2019 - 30th September 2022: Environmental Chemistry (SSD CHIM/12) at the Department of 

Chemical, Biological, Pharmaceutical and Environmental Sciences. 

1st October 2021 - 30th September 2024: Analytical Chemistry (SSD CHIM/01) at the Department of Chemical, 

Biological, Pharmaceutical and Environmental Sciences. 

 



Messina (Italy), 13st September 2026                                                                                                        

Tutoring and Student Guidance Activities 

 

A. Y.  2015/2016: tutor during laboratory activities organised within the framework of the Scientific Degree 

Project (PLS) – Chemistry. 

20th May 2016 – 31st October 2016: 120 hours of specialised academic tutoring within the project 

“Enhancement of Knowledge for Admission to Degree Programs with Restricted Access”, Faculty of Science 

and Technology. 

18th and 22nd July 2016: teaching support activities within UniMe Summer Orientation Campus, organised 

by the Orientation and Placement Centre of the University of Messina. 

3rd – 25th November 2016: 54 hours of information tutoring at the Faculty of Science and Technology. 

A. Y. 2018/2019, 2020/2021, 2021/2022: total 180 hours of specialised chemistry tutoring at the Department 

of Information Engineering, Infrastructure and Sustainable Energy, . 

24th March 2022, 10th February 2023: two hours of tutoring for Sicilian upper-secondary-school students 

within the Chemistry Olympiad Training Programme, organised by the Sicilian Section of the Italian Chemical 

Society. 

21st February and 6th March 2024: 8 hours of laboratory activities within the INTERDEPARTMENTAL 

UNIME PCTO programme for students from a Technical Industrial Institute in Acireale. 

9th July 2024: 9  hours of laboratory activities within the project “Consapevolmente” for students from a 

Technical Industrial Institute in Acireale (Italy). 

 

Seminar Activities 

 

Seminar Lecturer at the University of Messina 

 

A. Y.  2021/2022: in courses of Environmental Chemistry (2 hours, SSD CHIM/12, Course Lecturer: Prof. P. 

Cardiano) and Chemistry for Cultural Heritage (2 hours, SSD CHIM/12, Course Lecturer: Prof. P. Cardiano) 

in the Degree Program in Chemistry. 

19th October 2022: 1-hour seminar entitled “Clean Water for Everybody: The Second Life of Blue Gold” 

during the UniMe Sustainability Day 2022, organized by the within the framework of the 2022 Festival for 

Sustainable Development. 

13th January 2023:  2-hour invited seminar entitled “HypNMR: How to Calculate Equilibrium Constants Using 

NMR Data” within the course Organic Materials Chemistry Laboratory of the Master’s Degree Programme in 

Chemistry, (Course Lecturer: Prof. G. Gattuso). 

13th December 2023: 2-hour invited seminar entitled “HypNMR: How to Calculate Equilibrium Constants 

Using NMR Data” within the course Organic Materials Chemistry Laboratory of the Master’s Degree 

Programme in Chemistry, (Course Lecturer: Prof. G. Gattuso). 

5th February 2024: 1-hour seminar entitled “Clean Water for All: The Second Life of Blue Gold” within the 

INTERDEPARTMENTAL UNIME PCTO Programme (Academic Year 2023/2024) at the L. da Vinci 

Scientific High School, Reggio Calabria. 

11th December 2024: 2-hour invited seminar entitled “HypNMR: How to Calculate Equilibrium Constants 

Using NMR Data” within the course Organic Materials Chemistry Laboratory of the Master’s Degree 

Programme in Chemistry, (Course Lecturer: Prof. G. Gattuso). 

11th, 13th December 2024: 4 hours of seminar activities within the course Remediation and Characterization of 

Contaminated Sites (SSD CHIM/12) of the Master’s Degree Programme in Chemistry, (Course Lecturer: Prof. 

C. Bretti). 

18th February 2025: 1-hour seminar entitled “Clean Water for Everybody: The Second Life of Blue Gold” 

within the PCTO project “Science for Human and Planetary Health” (2024/2025) at the L. da Vinci Scientific 

High School, Reggio Calabria. 
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10th December 2025: 2-hour invited seminar entitled “HypNMR: How to Calculate Equilibrium Constants 

Using NMR Data” within the course Organic Materials Chemistry Laboratory of the Master’s Degree 

Programme in Chemistry, (Course Lecturer: Prof. G. Gattuso). 

10th December 2025: 2 hours of seminar activities within the course Remediation and Characterization of 

Contaminated Sites (SSD CHEM-01/B, formerly CHIM/12) of the Master’s Degree Programme in Chemistry, 

(Course Lecturer: Prof. C. Bretti). 

 

Teaching Support During Laboratory Classes 

 

A.Y. 2022/2023: 1 ECTS credit, 12 hours within the course Principles of Environmental Chemistry (SSD 

CHIM/12, Course Lecturer: Prof. C. Bretti) in the Degree Programme in Sustainability and Environmental 

Innovation, . 

A. Y. 2022/2023: 1 ECTS credit, 12 hours within the course Characterization and Quality Control 

Technologies (SSD CHIM/01, Course Lecturer: Prof. Carla De Stefano) in the Master’s Degree Programme 

in Chemistry. 

A. Y. 2023/2024: 1 ECTS credit, 12 hours within the course Principles of Environmental Chemistry (SSD 

CHIM/12, Course Lecturer: Prof. C. Bretti) in the Degree Programme in Sustainability and Environmental 

Innovation. 

 

Supervisor and Co-supervisor of Degree Theses 

 

A. Y. 2021/2022: co-supervisor of the experimental Master’s Degree thesis in Chemistry entitled “Preparation 

of Novel Adsorbent Materials for the Sequestration of Cd(II) from Bergamot Processing Waste”. Student: 

S.G.M.R.; Supervisor: Prof. G. Lando. 

A. Y. 2021/2022: co-supervisor of the experimental Master’s Degree thesis in Chemistry entitled “Hydrolytic 

Behaviour of Metals in Natural and Biological Fluids”. Student: A.C.; Supervisor: Prof. R.M. Cigala. 

A. Y. 2021/2022: co-supervisor of the experimental Bachelor’s Degree thesis in Chemistry entitled “Acid-

Base Properties and Sequestering Ability of Gallic Acid Towards Cd²⁺, CH₃Hg⁺ and (CH₃)₂Sn²⁺”. Student: 

S.S.; Supervisor: Prof. Paola Cardiano. 

A. Y. 2023/2024: co-supervisor of the experimental Master’s Degree thesis in Chemistry entitled 

“Thermodynamic Study of the Interaction Between trans-Aconitic Acid and Metal Cations of Biological and 

Environmental Interest”. Student: V.A.; Supervisor: Prof. C. Bretti. 

A. Y. 2024/2025: supervisor of the experimental Master’s Degree thesis in Chemistry entitled “Gallic Acid: 

A Polyphenolic Compound for the Sequestration of Metal Cations Contaminating Natural Waters”. Student: 

E.V.; Co-supervisor: Prof. R.M. Cigala. 

A. Y. 2025/2026 – present: assignment of a Master’s Degree thesis in Chemistry, Student: V.B. (Request 

Protocol No. 170468 of 12 December 2025, Ref. 2025-UNMECLE-0170468). 

 

Supervision of PhD Students 

 

1st November 2022 – 30th  September 2025: co-supervisor of PhD candidate S.G.M.R. for the project 

“Biobased Materials for the Removal of Water Contaminants”, under the supervision of Prof. Carla De 

Stefano, PhD Programme in Chemical Sciences, XXXVIII Cycle, . 

13th January 2026 – 29th May 2026: supervisor of PhD student K.E. within the international mobility project 

TNE23-00049 MARE (Mediterranean Alliance for Research and Education). Research topic: “Biochar 

Production from Olive Mill Waste for Wastewater Treatment and Environmental Applications” (acceptance 

letter Protocol No. 0174270 of 18 December 2025), Department of Chemical, Biological, Pharmaceutical and 

Environmental Sciences, . Project Coordinator: Prof. A. Germanà. 
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RESEARCH FUNDING 

2st August 2022: extraordinary research grant (€1,000.00) awarded by the Board of Directors of the 

(Protocol No. 0100902 of 5th August 2022) to support publication of the review article “Lipids in 

Archaeological Pottery: A Review on Their Sampling and Extraction Techniques” in Molecules (Impact Factor 

4.6), published by MDPI (Basel, Switzerland). 

28th December 2022: University Research Basic Activities Funds (FFABR UniMe 2022) (€1,500.00; 

Protocol No. 168838 of 28 December 2022) awarded by the in support of basic research activities. 

25th March 2026: University Research Basic Activities Funds (FFABR UniMe 2025) (€1,500.00; Protocol 

No. 0040247 of 25th March 2026) awarded by the in support of basic research activities. 

 

LANGUAGE SKILLS 

Excellent skills written and spoken English, demonstrated by the following language certifications: 

26th April 2005: Preliminary English Test (PET), CEFR Level B1. 

14th July 2018: First Certificate in English (FCE), CEFR Level B2. 

 

DIGITAL SKILLS 

Extensive experience in the use of computational software for determining thermodynamic parameters of 

complex species formation and performing speciation studies in multicomponent systems, including BSTAC4, 

STACO4, LIANA, Hyperquad, HypSpec, and HypNMR, applied to a variety of analytical techniques such as 

potentiometry, voltammetry, UV-Vis spectrophotometry, spectrofluorimetry, and ¹H NMR spectroscopy. 

Advanced proficiency in: Microsoft Word, Microsoft Excel, Microsoft PowerPoint, Internet Explorer, 

Microsoft Outlook, Online collaboration platforms, supported by the following certifications: 

12th July 2010: European Computer Driving Licence (ECDL Core). 

23rd February 2015: ECDL IT Security – Specialized Level and New ECDL (ECDL Base, ECDL Standard, 

and ECDL Full Standard). 

18th December 2018: Renewal of the ECDL Full Standard certification. 

Good working knowledge of DOS, Microsoft Access, Microsoft Publisher, ChemDraw, MestreNova. 

 

SCIENTIFIC ACTIVITY 

 

Research Interests 

 

A substantial part of Anna Irto's scientific activity is devoted to speciation studies of metal and organometallic 

cations, as well as ligands of different nature (organic, inorganic, commercial products, and synthetic 

compounds) characterized by low, medium, or high molecular weight and of environmental and biological 

relevance. The aim of these studies is to identify and quantify the different chemical forms in which a 

component may occur within real multicomponent systems, such as natural waters (freshwater, seawater, 

rainwater) and biological fluids (blood plasma, urine, saliva). Within this research area, Dr. Irto focuses on the 

determination of thermodynamic parameters related to protonation, hydrolysis, and complex formation in 

binary and ternary aqueous systems through the use of electrochemical techniques (potentiometry and 

voltammetry), spectro(photo)metric techniques (UV-Vis spectroscopy, spectrofluorimetry, 1H NMR, and ESI-

MS), and calorimetric methods. In addition, 1H NMR spectroscopy and computational calculations are 

employed to gain insight into metal-ligand coordination, while thermogravimetric analysis provides 

information on the stoichiometry and thermal stability of the species formed within the investigated systems. 

Experimental measurements are frequently carried out under different pH and temperature conditions in NaCl 

ionic media, the principal inorganic constituent of many of the systems under investigation. To reproduce 

natural conditions as closely as possible, speciation studies are often performed at ionic strengths representative 

of real systems (e.g., freshwater, seawater, hypersaline waters, water for industrial purposes, blood plasma). 

Particular attention is also devoted to the determination of activity coefficients of dissolved species and to 
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modeling their dependence on ionic medium, ionic strength, and temperature through different theoretical 

approaches, including the Extended Debye-Hückel, SIT, Pitzer, and van't Hoff equations.These studies are of 

fundamental importance in environmental sciences because they provide information on the potential toxicity 

and environmental impact of different chemical species and support the design and optimization of remediation 

strategies for contaminated sites. In the technological and industrial sectors, such investigations contribute to 

the development of new products and the improvement of existing ones. In biological and pharmaceutical 

sciences, they provide a basis for selective removal of undesirable species from biological systems and for 

controlled drug delivery applications. Research periods carried out at the Universidade de Lisboa (Portugal) 

and the Friedrich Schiller University Jena (Germany) enabled Dr. Irto to acquire extensive expertise in the 

design, synthesis, purification, and characterization of novel chelating agents, including 3-hydroxy-4-

pyridinones and metallophores such as aminochelin, azotochelin, and protochelin, using 1H and 13C NMR 

spectroscopy and ESI-MS. These synthesized compounds were subsequently employed in aqueous speciation 

studies involving potentially toxic metal cations and in the evaluation of their effectiveness for metal removal 

from environmental and biological matrices. 

Parallel to these investigations, the research activity also focuses on the synthesis, characterization, and 

performance evaluation of innovative eco-sustainable materials for the conservation of stone materials of 

historical and artistic interest, as well as for environmental applications. The developed materials consist of 

Bisphenol A (BPA)-free epoxy resins, since BPA has been demonstrated to cause endocrine system alterations 

in humans. Through sol-gel technology, these resins can be compatibilized with inorganic matrices using 

differently functionalized alkylalkoxysilanes, producing hybrid materials whose chemical, physical, and 

thermal properties can be tailored to obtain composites with specific functionalities while avoiding the 

drawbacks associated with BPA-based precursors. 

Anna Irto has also conducted research in the field of archaeometry. In particular, she participated in 

investigations on mosaic tesserae recovered from the archaeological site of Villa San Pancrazio in Taormina, 

which includes two Roman Imperial-age domus. The study combined non-destructive analytical techniques, 

such as X-ray fluorescence (XRF) and Raman spectroscopy, with micro-destructive techniques such as X-ray 

diffraction (XRD), together with a statistical approach based on Principal Component Analysis (PCA). The 

objective was to support archaeological investigations by providing information on raw materials and 

manufacturing technologies employed in tessera production. 

Additional research interests concern the analysis of lipidic organic residues, including triglycerides, 

diglycerides, fatty acids, and volatile compounds, derived from food, balms, and perfumes preserved in 

archaeological ceramic artifacts such as amphorae, jars, jugs, and unguentaria dating back to the Late Roman 

Imperial period. Analytical investigations are performed using liquid and gas chromatography coupled with 

mass spectrometry (HPLC-MS and GC-MS). Volatile compounds are extracted by headspace solid-phase 

microextraction (HS-SPME), while quantitative analyses are carried out by evaporative light scattering 

detection (ELSD) and flame ionization detection (FID). In this context, artificial ageing studies were conducted 

on triglycerides (triolein, trilinolein, and tristearin) and on real extra virgin olive oil samples originating from 

different cultivars and production regions of Italy and Spain. Through multivariate chemometric approaches 

based on PCA, the research aimed at identifying possible "archaeological biomarkers", namely oxidative 

degradation products capable of providing information on both the origin of organic residues and the types of 

ceramic containers in which they were preserved. 

Another major research line concerns the production, characterization, and reuse of environmentally friendly 

multifunctional materials obtained from agri-food waste biomass, within the framework of Mission 2 "Green 

Revolution and Ecological Transition", Component 1 "Circular Economy and Sustainable Agriculture" 

(M2C1) of the Italian National Recovery and Resilience Plan (PNRR), Green Chemistry and 2030 Agenda for 

Sustainable Development. Investigated biomasses include bergamot, olive and grape poamce, subjected to 

chemical or thermal pretreatments. Particular attention is devoted to studying the sequestration capacity of the 

active sites present in these materials under different pH and ionic strength conditions towards metallic and 

pharmaceutical contaminants in natural and waste-waters, from multicomponent aqueous solutions and real 
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matrices including acid mine drainage. Material characterization is performed through potentiometry, FT-IR 

ATR and Raman spectroscopy, HPLC, electron microscopy (SEM-EDX and TEM), thermogravimetric 

analysis (TGA), BET porosimetry, and dynamic light scattering (DLS), while metal uptake is assessed by ICP-

OES. Research activities also include the experimental determination of adsorption enthalpies through 

isothermal titration calorimetry (ITC) and the identification and quantification of high-value compounds 

(polyphenols and coumarins) for their potential recovery from washing waters generated during biomass 

pretreatment.  Hydrothermal synthesis or pyrolysis performed under optimized experimental conditions 

(reaction time, temperature, and biomass concentration) also enables the production of Carbon Quantum Dots 

(CQDs) and biochar, versatile nanomaterials characterized by remarkable optical and photoluminescent 

properties that make them suitable for environmental sensing of metal cations and pharmaceuticals.  

The scientific activity additionally includes the analysis of municipal solid waste landfill leachates as potential 

carries of metals along soil and aquifers, aimed at their comprehensive physicochemical and thermodynamic 

characterization through official methodologies established by Italian Legislative Decree 152/2006 and 

analytical techniques such as potentiometry, FT-IR ATR, voltammetry, SEM-EDX, XRD, and TGA. These 

studies also evaluate the potential reuse of leachates, within a circular economy perspective, as sequestering 

agents for potentially toxic metal cations in groundwater systems. 
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Sapienza University of Rome, Italy 

University of Campania "Luigi Vanvitelli", Italy 

University of Urbino Carlo Bo, Italy 

University of Udine, Italy 

University of Bologna, Italy 

Universidade de Lisboa, Portugal 

University of Debrecen, Hungary 

University of the Basque Country (UPV/EHU), Spain 

University of Mainz, Germany 

Justus Liebig University Giessen, Germany 

Universitat Politècnica de Catalunya, Spain 

University of Cadi Ayyad, Marrakech, Morocco   

Chromaleont S.r.l., Italy 

Ambiente Lab. S.r.l., Messina, Italy 

PH3 Engineering S.r.l., Messina, Italy 

Institute for Archaeological and Monumental Heritage, National Research Council (CNR), Catania, Italy 

Department for Sustainability (SSPT), ENEA, Rome, Italy 

Cetaqua - Water Technology Centre, Spain 

 

Scientific Publications 

 

Between 2015 and 2026, Anna Irto authored: 
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44 papers published in international peer-reviewed journals, 1 single-author article published in the journal of 

the Italian Chemical Society, La Chimica e l'Industria Online, 1 co-authored article published in the Shimadzu 

dissemination magazine, 87 contributions to national and international conferences, including: 1 invited 30-

minute lecture in English, awarded in recognition of the Fernando Pulidori Prize at the International 

Symposium on Metal Complexes 2019 (ISMEC 2019); 13 oral communications; 2 flash communications in 

English. 
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