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The thermodynamic study of chemical equilibria represents the core of many important branches of chemistry. Coordination and

supramolecular chemistry, chemical speciation, molecular modelling, drug design are just few examples.

The importance of chemical equilibria, and chemical thermodynamics in general, results from the simple assertion that many

properties of elements and compounds depend mainly on their interactions in a given system: the biological activity of an element or

molecule, or their environmental impact can be explained by a detailed study of these interactions, whose nature and strength can be

evaluated by chemical equilibrium and other thermodynamic studies. For example, speciation modelling based on chemical

equilibrium data is commonly used in to improve commercial products performances, investigate the mobility of pollutants and

toxicants in the environment, optimize industrial processes, explain the mechanisms of action of biologically active substances.

Furthermore, advanced thermodynamic studies yield deeper insights into the mechanisms of these interactions.

NECTAR will combine the expertise of the large community of specialists working in this field, creating a network based on the

stimulating collaboration between them, promoting knowledge exchange, and achieving high technological progress. All this will be

accomplished through a fruitful collaboration between young researchers and experienced scientists, taking into consideration gender

balance and maximal geographical distribution. Innovative and integrated theoretical and experimental approaches will be established

and optimized.

Overall, the outstanding quality of obtained results will serve as benchmark for next decades, allowing their application in the above-

mentioned fields and substantially impacting on life quality of next generations.

https://www.cost-nectar.eu/https://www.cost.eu/actions/CA18202/
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https://www.cost-nectar.eu/https://www.cost.eu/actions/CA18202/

Main Aim / Objective of the Action:

Provide a scientific and technological platform to gather together, under a unique network, a critical mass of 
European research groups with a strong expertise in chemical equilibria with industrial stakeholders, with 
the valuable reinforcement of international partners and European enterprises.
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Give response to actual scientific and technological challenges. In the wide field of equilibrium thermodynamics, particular attention will be
paid to four specific areas: i) biology and medicine; ii) environmental science; iii) technology and industry; iv) modelling and software
development.

Develop new technologies. The multidisciplinarity and diversity of expertise within NECTAR will bring about a demand for developing
new technological solutions, which will successfully combine all stakeholders’ interests.

Identify new industrial stakeholders and applications. One of NECTAR’s aims is to enlarge the perception about the potential of the use of
different thermodynamic studies on specific industrial and technological applications (including environmental and biological/medical).

Promoting mobility and multidisciplinary training between the different participants of the Action.

Transfering knowledge and promoting industrial awareness.

Supporting a high proportion of ECIs, ITCs and assuring gender balance in the COST Action.

Promoting the sustainability of the network beyond the Action.

Objectives of the Action:
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Fact Sheet

31 Member Countries (19 ITC)

249 Active Participants (~ 55% female, ~ 30% ECI)

Start of Action: 02/10/2019 

End of Action:  01/04/2024 

Working Groups:

WG1 NECTAR for highly hydrolysable (HHC) and/or low-valence state (LVC) cations

WG2 NECTAR for strong and/or multifunctional ligands, macromolecules, polyelectrolytes

WG3 NECTAR for multicomponent solutions and complex matrices

WG4 NECTAR tools, services and facilities

WG5 NECTAR for the future: new trends and exploitation of results 
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Compilation and critical assessment of hydrolysis constants and solubility products for some 
selected elements:

• Online "Periodic Table" release concerning acid-base properties of elements - database on cations hydrolysis.

WG1

https://www.cost-nectar.eu/pages/wg1_period.html
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Development and testing of recommended procedures for the accurate determination of 
stability constants for some selected systems:

• Online release of guidelines on Fe(II) thermodynamic studies.• Online release of guidelines on Cu(I) thermodynamic studies.

https://www.cost-nectar.eu/pages/guides.html

WG1
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Development and testing of recommended procedures for the accurate determination of 
stability constants for some selected systems:

WG2

• Guidelines and recommended procedures for potentiometric 
measurements of strong ligand/metal interactions.

• Guidelines and recommended procedures for DNA 
interaction studies

https://www.cost-nectar.eu/pages/guides.html
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Development and testing of recommended procedures for the accurate determination of 
stability constants for some 
selected systems:

WG2

https://www.cost-nectar.eu/pages/guides.html

• Guidelines for proper data collection and
analysis in isothermal titration calorimetry experiments
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Development of methodologies for thermodynamic studies of non-aqueous solutions:

https://www.cost-nectar.eu/pages/wg3_prop-solv.html

WG3

• Online release of a database of chemical and physical properties of non aqueous solvents. 
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Development of methodologies for thermodynamic studies of non-aqueous solutions:

WG3

• Online release of guidelines on the synthesis of ionic liquids.

https://www.cost-nectar.eu/pages/wg3_ion_liq.html
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Dedicated surveys comparisons and release of new software:

WG4

https://www.cost-nectar.eu/pages/guides.html
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Release/publication of a critical comparison between available software for potentiometric data analysis.

WG4

https://doi.org/10.1016/j.aca.2024.342476



14

Main outcomes:  

NECTAR CA18202
Network for Equilibria and Chemical Thermodynamics Advanced Research 

COST ACTION 18202

Dedicated surveys comparisons and release of new software:

WG4

GEMS - The GEneral Microspeciation Solver
A program aimed at solving acid-base microspeciation equilibria from NMR and spectroscopic data. 

SpectrApp, a one-stop solution for small to mid-sized soft modeling problems.
It provides tools for loading, cleaning and manipulating datasets coming from different sources

PyES, an open-source software for the computation of in solution and precipitation equilibria

https://www.cost-nectar.eu/pages/software.html
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NECTAR Q/A solution environment for enterprises and other stakeholders: “Connect with an Expert” 

WG4

https://www.cost-nectar.eu/pages/expert.html
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• www.cost-nectar.eu

WG5
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• www.cost-nectar.eu

WG5

https://www.instagram.com/nectar18202/

https://www.facebook.com/CostNectar

https://www.youtube.com/@cost-nectar468/featured

https://www.linkedin.com/in/nectar-cost-action-024aa6210/

https://x.com/CostNectar
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• www.cost-nectar.eu

WG5

• https://www.cost.eu/nectar-thermodynamics/
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83 papers from collaborations among NECTAR members, some as OA.

https://www.cost-nectar.eu/pages/publications.html
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• 66 STSMs and 2 ITCGs

“Thermodynamic Minds”

https://www.cost-nectar.eu/pages/stsm.html https://www.cost-nectar.eu/pages/itc.html
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• 1st European NECTAR Conference, Belgrade, 5-6/Mar/2020

• NECTAR Spring Web-Meeting, 25-26/Mar/2021

• 2nd European NECTAR Conference, Lisbon, 25-27/Aug/2021

• WG1 NECTAR Workshop, Orsay, 31Mar-01Apr/2022

• WG2 and WG4 joint NECTAR Workshop, Valência, 9-10/Jun/2022

• 3rd European NECTAR Conference, Ljubljana, 24-26/Aug/2022

• WG5 NECTAR Workshop, Cagliari, 30/May/2023

• WG2 and WG4 joint NECTAR Workshop, Urbino, 14-15/Jun/2023

• NECTAR WG3 Workshop, Chișinău, 29-30/Aug/2023

• 4th European NECTAR Conference and Final Action Meeting, Milazzo, 26-27/Feb/2024

• Regular (monthly) virtual MC/CG/WG meetings

https://www.cost-nectar.eu/pages/meetings.html
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• 3 SOLvE - ISMEC-NECTAR TS on the Determination, Analysis and Use of Thermodynamic Data 

(1st: 26–28/Jul/2021, 2nd: 25–27/Jul/2022, 3rd: 24-26/Jul/2023).

“Thermodynamic Minds”https://www.cost-nectar.eu/pages/1st_ts.html
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• 3 SOLvE - ISMEC-NECTAR TS on the Determination, Analysis and Use of Thermodynamic Data 

(1st: 26–28/Jul/2021, 2nd: 25–27/Jul/2022, 3rd: 24-26/Jul/2023).

• NECTAR Advanced school on aqua ions and hydrolysis-related 

equilibria, Zagreb, 29/Sep/2023.

• NECTAR TS on Calorimetry, Ljubljana, 27/Aug/2022.

• NECTAR TS on Communication in Science 

(NECTAR-SciComm), Cagliari, 29/May/2023.

“Thermodynamic Minds”https://www.cost-nectar.eu/pages/1st_ts.html
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Sustaining the network beyond the Action

There are many ongoing projects and collaborations ongoing.

A CIG (SOFTSTAC – SOFTware for STAbility Constants determination) has also been submitted.

The training of ECIs and the new "thermodynamic minds" will ensure a high standard for future research in the field of chemical

thermodynamics.

Dissemination and communication activities are already promoting public awareness of the importance of this field in daily life,

ensuring a high interest for NECTAR activities even beyond the Action end.


