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PROGRAM

30.08.2026, Sunday

10:00 — 16:00

Annual Meeting of the IUPAC Subcommittee on Solubility and Equilibrium

Data

31.08.2026, Monday

8:30-17:00

Registration

Opening session

Chairperson: Prof. Radostina Stoyanova

9:00 —9:45 Opening Ceremony

9:45 — 10:00 IUPAC Representative
Clara Magalhaes
PL1 Michael Steiger

10:00 - 10:45 | Crystallization in confinement: Solubility issues in the conservation of
cultural heritage

10:45 - 11:15 | Coffee break

Session 1: Solubility Phenomena - theories, experimental and analytics

Chairperson: Prof. Clara Magalhaes

OP1 Clemente Bretti
R.A.L.S. Santos, C. Bretti, M.C.F. Magalhdes, C.M.P.G. Amorim, D. Milea and

11:15-11:30 D.C. G.A. Pinto, Study on the coordination of N-hydroxyamides with iron(ll)
and iron(lll)
OP2 Nese Cevirim-Papaioannou

11:30-11:45 N. Cevirim-Papaioannou, P. Q. Flrst, F. E. Furcas, K. Dardenne, T. PriiBmann,
J. Rothe, M. Altmaier, X. Gaona, Stability and solubility of Fe(ll)-CO3 phases
OP3 Ivayla Pantcheva

11:45-12:00 | I. Pantcheva, Solution behaviour of Ni(ll) mixed-ligand complexes containing
polyether ionophore and glycine
OP4 Andrija Vukov

12:00 - 12+15 A. Vukov, B. Sarac, D. Goste, S. Papovi¢, T.T. Borovi¢, S. Beli¢, S. Gadzuri¢, M.
Vranes, Micellization behavior of newly synthesized surfactant nicotine-
based ionic liquids

12:15-14:00 | Lunch time

Session 2: Solubility Phenomena - theories, experimental and analytics

Chairperson: Prof. Silvana Mattedi

14:00 - 14:15

OP5 Yordan Georgiev

Y. Georgiev, M. Olech, M. Yaneva, V.Smilkova, H. Yemendziev, M. Yordanova,
M. Ognyanov, P. Denev, Phytochemical composition and in vitro inhibitory
activity of herbal extracts against medically relevant enzymatic biological
systems
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OP6 Glenn Hefter
14:15-14:30 | G. Hefter, J. Hungerb, R. Buchner, Dielectric Spectroscopy and the ‘Wicked’
Problem of Electrolyte Solubilities

OP7 Paul Fiirst
P. Q. First, N. Cevirim-Papaioannou, X. Gaona, S. Hagemann, M. Altmaier, H.

14:30 - 14:45
Geckeis, Solubility, Speciation, and Thermodynamic Modeling of Fe(ll) in
Repository-Relevant Systems from Near Neutral to Hyperalkaline Conditions
14:45 - 15:00 OP8 Earle Waghorne

W. Earle Waghorne, Solvent Parameters from Computational Chemistry

15:00 - 15:30 Coffee break

Session 3: Advances in Computational Modeling
Chairperson: Prof. Wolfgang Voigt

PL2 José Palomar
J. Palomar, P. Navarro, J. Lemus, A. Belinchénl, A. Pereira, S. Moreno, S.

15:30-16:15
Delgado, Using computational modelling to explore thermodynamic
challenges in chemical process development
OP9 Christian Kiefer

16:15 - 16:30 C.Kiefer, D. Fellhauer, M. Altmaier, X. Gaona, Thermodynamic Reference

Database (THEREDA): Pitzer Activity Model for Tc(IV) Solubility and
Complexation in the Tc(IV)-Na*—ClI—HCO3™—C03>—0H—H,0(l) System

OP10 Jiangping Liu
16:30-16:45 | J. Liu, N. Kovalenko G. Das, A. Anderko, Thermodynamic Modeling of Rare
Earth Solvent Extraction

OP11 Miriam Guimaraes

M. D. Guimaraes, S. F. M. Costa, D. O. Abranches, A. M. Ferreira, J. A. P.
Coutinho, S. P. Pinho, O. Ferreira, M. A. R. Martins, Integrated computational
and experimental screening of solvents for polylactic acid recycling

16:45-17:00

Poster Session 1
Chairperson: Prof. Diana Rabadjieva

17:15-17:30 | Flash Oral Presentation - P9, P16, P17, P18, P19

17:30-20:30 | POSTER SESSION 1 / Welcome drink

01.09.2026,Tuesday

Session 4: Solubility Phenomena in Pharmaceuticals and Biological Systems
Chairperson: Prof. Demetrio Milea

PL3 Zahari Vinarov
9:00 - 9:45 Z.\Vinarov, The role of solubility and solubilization in pharmacy:from drug
discovery to drug development

OP12 Tatjana Verbi¢
T. Verbié, A. Serajuddin, A. Avdeef, M. Kuentz, Understanding Drug Salt
Solubility: Mechanistic Complexities and Practical Approaches

9:45 - 10:00
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OP13 Olivera Markovic

O. Markovi¢, M. Pesié, A. Avdeef, A. Serajuddin, T. Verbi¢, Tricyclic
antidepressants solubility study: Role of Competing Counterions in
Aggregation and Solid-Phase Transformations

10:00 - 10:15

OP14 Mdnia Martins

L. B. Corso, |. W. Cordova, |. Morais, F. Nogueira, A. C. S. Pais, S. A. O. Santos,
10:15-10:30 | J. A. P. Coutinho, A. Zuber, O. Ferreira, S. P. Pinho, M. A. R. Martins, Green
chemistry solutions for antimalarial drug extraction and solubility
enhancement

10:30 - 11:00 Coffee break

Session 5: Solubility Phenomena in Pharmaceuticals and Biological Systems
Chairperson: Assoc. Prof Zahari Vinarov

OP15 Silvana Mattedi
11:00 - 11:15 R.Simdes, G.Teixeira, A.C.M. Silva, A.S. Lima, S. Mattedi, Menadione’s
solubility in fatty acids predicted by the COSMO-SAC CS25 model

OP16 Viktoriya Smilkova

V. Smilkova, Y. Georgiev, M. Ognyanov, A.Veli, N. Atanasova, L. Dobreva, M.
11:15-11:30 | Yaneva, S. Simova, S. Danova, K. Vasilev, L. Gonsalvesh, A. Petrova, Isolation,
chemical characterization and modification with ferric ions of natural
prebiotic herbal polysaccharides

OP17 Simdo Pinho

S. P. Pinho, P. C. Hamasaki, C. A. Piske, O. Ferreira, M. A. R. Martins, D. O.
Abranches, J. A. P. Coutinho, Salt Effects on Amino Acid Solubility:
Experimental, Molecular, and Data-Driven Perspectives

11:30-11:45

11:45-12:00 | SP1 Ivayla Sopotenska, Aurubis AD, Company presentation

12:00-12:15 | SP2 Todor Todorov, AQUACHIM, Company presentation

12:15-12:30 Official Conference Group Photo

12:30-14:00 | Lunch time

14:15 Conference tour

02.09.2026, Wednesday

Session 6: Solubility Phenomena in the Environment
Chairperson: Asoc. Prof. Pedro Carvalho

PL4 Vera Slaveykova
Vera I. Slaveykova, Inés Segovoa-Campos, Arin Kantarcyian, Rocco Gasco,

9:00 - 9:45
Arturo A. Keller, Solubility at the Nanoscale: Environmental Fate and Impact
of Engineered Nanomaterials

9:45 - 10:00 OP18 Anastasiia Kuzenkova

A. Kuzenkova, T. Plakhova, A. Romanchuk, S. Kalmykov, How cation
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composition controls the structure and solubility of Pu(V) and Np(V) double
carbonates

OP19 Antonina Kovacheva,
10:00 - 10:15 | A. Kovacheva, D. Rabadjieva, Chemical equilibrium models for calculation of
metal chemical species in different type surface waters

10:15 - 10:45 Coffee break

Session 7: Solubility Phenomena in Industrial Applications
Chairperson: Prof. José Palomar

PL5 Wolfgang Voigt

10:45-11:30
W. Voigt, Lithium recovery for batteries from primary and secondary sources
11:30 - 11:45 OPZQ Bfance Kutus . N ' ' ' _
E. Hajdu, B. Kutus, Synthesis of lithium hydroxide using barium hydroxide
OP21 Inés C. M. Vaz
11:45 - 13:00 I. C. M. Vaz,_ M. Bastos, L. M. N. B. F. Santos, J. A. P. Coutinho, N. Schaeffer,

Understanding and quantifying the thermodynamics of lanthanide extraction
in hydrophobic eutectic solvents

OP22 Lama Mzek
12:00-12:15 | L. Mzek, M. Atanassova, Ligand — Diluent Interplay in the Extraction and
Separation of Fe(lll) ion by B-Dicarbonyl N-Heterocyclic Chelators

12:15 - 14:00 Lunch time

Session 8: Chemical synthesis of nanosized materials
Chairperson: Prof. Svetlana Zheleva

IL1 Maria Pascual
14:00 - 14:30 L.Ferndndez-Rodriguez, M.Sedano, R. Sdnchez, M.Alvarez, M.J.Pascual,
Corrosion of borosilicate glasses in molten salts

IL2 Peter Petrov

Ryan Bower, David Owen, Bruno Rente, Ming Fu, Thomas Smith, Arutiun P.
Ehiasarian, Rupert Qulton, Peter K Petrov, Nanostructured Titanium Nitride
Thin Film Arrays for Photocatalytic Applications

14:30 - 15:00

OP23 Ivaylo Tankov
15:00 - 15:15 I. Tankov, R. Yankova, S. Delibaltova, N. Todorov, R. Nikolova, Catalytic,
electronic and spectroscopic properties of imidazolium hydrogen squarate

15:15 - 15:45 Coffee break

Award Session
Chairperson: Prof. Slobodan Gadzuric

Franzosini Prize
15:45-16:05 | OP24 Glenn Hefter- the recipient of the 2026
Solutes, Solvents, Solutions, Solubilities & Stabilities

Balarew Award

OP25 Bence Kutus - the recipient of the 2026

16:05 - 16:45 Complexation and precipitation reactions of Ca®* ions in strongly
alkaline media
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OP26 Monia Martins - the recipient of the 2025
Solubility without Borders

OP27 Lyuben Borislavov - the recipient of the 2025 for Bulgaria
Machine-learning aided metal-ion battery cyclic stability prediction

Poster Session 2
Chairperson: Prof. Albena Bachvarova-Nedelcheva

16:45-17:00 | Flash oral presentation - P21, P22, P28, P32, P36

17:00-18:30 | POSTER SESSION 2

Conference dinner

20:00-24:00 | Restaurant PRINCIPI DI PIEMONTE (hall Sofia), INTERPRED
building, 36 Dragan Tsankov str.

03.09.2026, Thursday
WORKSHOP

Tailored Properties of Ionic Liquid Electrolytes for Sustainable
Energy Storage Applications”
IUPAC project Ref: Proposal 2025-032-1

Session 9
Chairperson: Assoc. Prof. Simao Pinho

PL W1 Gero Frisch
9:00-9:45 Measuring What Matters? Speciation and Chemical Behaviour of lonic
Liquids and Deep Eutectic Solvents in Energy Storage Applications.
OP W1 Sefik Stzer
9:45 - 10:00 Sefik Stizer, Tapping into Electrical-Double Layer Formation in lonic
' ' Liquid/Carbon Interfaces using DC/AC/Pulsed X-Ray Photoelectron
Spectroscopy
OP W2 Snezana Papovié
S. Papovié, T.T. Borovi¢, M. Vrane$: M.E. di Pietro, A. Rossetti, A.
10:00 - 10:15 ., . . ol .
Roganovi¢' Improving the thermal stability of lithium-ion battery
electrolytes safety
10:15 - 10:45 Coffee break
Session 10

Chairperson: Prof. Earle Waghorne

PL W2 Xinpei Gao
10:45-11:30 Xinpei Gao, Heterogeneous Colloid Electrolytes: lonic Liquids, Plastic
Crystals, and Liquid Crystals
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11:30-11:45

Gases Separation

OP W3 Pedro Carvalho
Beatriz F. Esteves, Rita Nunes, Bruna R. M. Ferreira, Pedro J. Carvalho,
lonic Liquid-based Composite Membranes for Efficient Greenhouse

OP W4 Slobodan Gadzurié

S. Gadzuri¢, N. Caké Bagany, S. Beli¢, T. T. Borovié, M. Vranes, S. Papovié
11:45-12:00 F. Dian, B. Sarac, D.
Liquids for Targeted Applications

Goste, A. Melchior, Tailoring the Properties of lonic

12:00-12:30 Closing remarks

14:00 - 15:00 Round table - IUPAC project Ref: Proposal 2025-032-1
Working Group on Standardized Measurement and Properties of lonic Liquid
Electrolytes for Sustainable Energy Storage Applications

*Legend: PL — plenary lecture; IL — invited lecture; OP — oral presentation

POSTERS

POSTER SESSION 1

P1 E. N. Tsurko, D. Touraud and W. Kunz

S. Belié, T. T. Borovi¢, A. Vukov, D.
Goste, B. Sarac, M. Vranes, S. Papovi¢,
N. Caké Bagany and S. Gadzuric¢

N. Izhbehova, Z. Vladimirova, D.
Danalev, Ivan lliev, Rositza
Hristova and V. Karadjova

P2

P3

P4 Tian-Lan ZHANG

J. Sohr, H. C. Moog, M. Altmaier, F.

ps Bok, V. Brendler, D. Freyer, X. Gaona, S.
Hagemann, G.-D. Miron, M. Pannach,
W. Voigt and L. Wissmeier

Chr. Tzvetkova, V. Georgiev, I.
Karadjova, A. Stoyanova-lvanova, L.
Ivanova and A. Detcheva

P6

K. Sezanova, R. Gergulova, R.
Shterinska, A. Kovacheva and D.
Rabadjieva

P7

pg R.Gergulova, K. Sezanova, D.
Rabadjieva, P. Shestakova

Solubility Thermodynamics of Sodium Ferulate in
Agqueous Solutions at Temperatures 276.15 - 363.15 K

Synthesis and Physico-Chemical Characterisation of
Phosphonium and Ammonium lonic Liquids for Rare Earth
Recovery from Permanent Magnets

Antitumoral activity of novel Cu(ll)—peptide complexes

Understanding solubility product (Ksp) from the
perspective of pseudo-equilibrium

THEREDA - Thermodynamic reference database

Comparative Assessment of Corrosion Dynamics and
Metal lon Release from Orthodontic Archwires in
Biomimetic Oral Environments

Dissolution of (Cu, Zn) Doped Calcium Phosphates in
Solution with Demineralization Activity

Insights into the Thermodynamics and Kinetics of Double-
Doped Amorphous Calcium Phosphate Formation and Its
Response in Artificial Saliva
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Spectroscopic data treatment for the binding of small
molecules to nucleic acids and proteins

Modeling Solid—Liquid Equilibria to Predict Drug Solubility
in Pharmaceutical Solvents

Thermodynamic Aspects of Cd(ll) Adsorption onto Vine
Rod-Derived Biochar

Cellulose-Based Adsorbent for Wastewater Dye
Treatment

Comparative assessment of the hydrochemical
characteristics of Pomorie lake (Bulgaria)

Lithium in thermal mineral waters in Southern Bulgaria

The effect of chemical extraction reagents on the
determination of plant-available forms of P,0Os in High
energy milled Phosphorite

Effect of Ce-doping on the photocatalytic activity of SrTiO;

In-situ monitoring of gas evolution in symmetric cells for
sodium-ion batteries

Synthesis and characterization of Pd—Co modified ZSM-5
zeolite catalysts for methane oxidation-influence of Si/Al
ratio

Synthesis and characterization of NPs-modified
multifunctional cotton material

Optimizing synthesis parameters of decorated TiO; and
TiO, nanotubes

Synthesis, Characterization and Antimicrobial Behavior of
TiO,/Te0,/CuO Sol-Gel Nanopowders

Sol-Gel preparation of TiO,/SiO,/CeO, nanopowders

EPR Evidence of Structural Degradation and Particle Size
Reduction in Cycled P2- and P3-Layered Oxides
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PL1

Crystallization in confinement:
Solubility issues in the conservation of cultural heritage

M. Steiger

Department of Chemistry, University of Hamburg, Germany
E-mail: Michael.Steiger@uni-hamburg.de

Keywords: Salt damage, Cultural heritage, Porous materials, Solubility calculation

It is generally recognized that crystal growth in the porous structures of materials such as
stone, brick, ceramics and concrete is a major cause of damage limiting the durability of the world’s
architectural heritage (Figure 1a) [1]. Crystal growth is related to phase changes in pore solutions
including the crystallization of the solvent (frost damage) or of the solutes (salt damage). They are
induced by variation of ambient temperature and relative humidity (Figure 1b). Unfavorable
conditions of temperature and RH may result in repeated cycles of crystallization—deliquescence,
hydration—dehydration and freezing—thawing, respectively. This leads to rapid decay of building
materials, dramatically limiting the durability of cultural heritage objects.

There is a number of different sources of salt enrichment in old buildings which lead to a
variety of crystalline salts and complex parent brines. Typically, these brines are mixtures of
chlorides, nitrates, and sometimes carbonates of sodium, potassium, magnesium and calcium. A
huge number of crystalline phases including single salts in different hydrated states and a number
of double salts may form from these brines.

Understanding solubilities in these complex mixtures at relevant temperatures is essential to
predict the behavior of salt mixtures and to define safe ranges of climatic conditions to avoid salt
damage (e.g., Figure 1c). Moreover, in the confinement of small pores, solubility equilibria are also
affected by pore size [2]. Finally, understanding the damage mechanism of growing crystals requires
an understanding of solubility under non-hydrostatic, anisotropic stress [3]. The talk will focus on all
aspects of solubilities in porous building materials including their size dependence and attempts and
challenges in model predictions with the ion interaction (Pitzer) approach [4].
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Figure 1. (a) Salt efflorescences on brick building at the North Sea coast. (b) Phase equilibria of water—salt systems in
porous building materials. (c) Model predicted crystallization sequence of salt mixture in sandstone building (Bavaria).
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Using computational modelling to explore thermodynamic challenges in chemical
process development
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First stages of chemical process development can be successfully guided by computational
modelling — the thermodynamics drawing the exploring dimensions — to simultaneously design i)
new chemical products with enhanced properties, and ii) new chemical process with optimized key
performance indicators (KPlIs). In this work, some illustrative examples on how multiscale
computational research strategies can contribute to the development of new efficient and cost-
effective carbon capture and utilization (CCU) technologies based on ionic liquids are presented.
CCU solutions involve a wide range of industrial carbon sources (postcombustion, hydrogen
production, biogas upgrading, etc. or direct air capture, DAC) and added-value chemical products
(chemicals, fuels, building materials, etc.). The process performance of CCU technologies is
determined for several factors, highlights the CO; partial pressure of treated gas streams, the
sorbent/catalyst material properties, the operating conditions, the process configuration and used
utilities [1]. Integrated system & material & process computational design is applied to optimize the
sustainability and competitiveness of innovative CCU technologies, minimizing energy/chemical
requirements, process cost, and environmental impacts [2]. Additional advances through the
development of digital twin protype allow operating pilot demonstration plants, optimizing the
process and accelerating technology scale-up and market implementation.
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Estatal de Investigacion (project PID2023-1505320B-100) and to Comunidad de Madrid (project TEC2024/BI0-17) for
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Drug solubility and the associated phenomena of dissolution, solubilization, supersaturation,
crystallization and precipitation, is a cornerstone in pharmaceutics. These processes influence the
selection of lead compounds during drug discovery and guide formulation strategy, excipient
selection, and dosage-form design during drug development.

At the discovery stage, drug aqueous solubility is one of the properties which can limit
selection. Drug candidates with very poor solubility in water present significant challenges in drug
development, including poor or highly variable oral bioavailability, difficult parenteral
administration etc. Therefore, solubility is increasingly considered together with potency, safety,
permeability, metabolic stability, and other physicochemical properties when selecting compounds
for further development. As a result, considerable efforts are still aimed at creating accurate models
for prediction of drug solubility, including physics-based and data-driven machine learning methods.

During drug development, the focus shifts from solubility as a selection criterion to solubility
as a formulation challenge. As highlighted by the Biopharmaceutics Classification System, solubility
is one of the two most important factors which determine the bioavailability of oral drugs. However,
most new drug candidates have very poor solubility in water, often limited by crystal-lattice stability,
unfavorable solvation, or both. In some cases, this gives rise to pronounced positive food effects,
where lipids and digestion products generate colloidal solubilizing phases in the gastrointestinal
tract and increase the apparent solubility of the drug.

Formulation science applies the same concepts. Surfactant micelles, lipid-based systems, and
other colloids may enhance apparent solubility, but their rational use requires understanding the
structure—function relationships that govern solubilization, including the effects of surfactant chain
length, headgroup chemistry, aggregation behavior etc. Another powerful strategy, particularly for
solid-state-limited compounds, is drug amorphization. However, such systems have low storage
stability, form unstable supersaturated solutions and can crystallize and precipitate after intake.
Advances in the use of polymers that stabilize the amorphous solid state and inhibit crystallization
or precipitation during dissolution has allowed the commercial application of this approach.

Overall, solubility provides a unifying framework for connecting drug molecular properties,
formulation design and gastrointestinal behavior. Mechanistic understanding of these phenomena
supports rational decisions from early drug discovery to advanced pharmaceutical development.
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Solubility at the Nanoscale: Environmental Fate and Impact of Engineered
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Solubility is a central, but often underestimated, driver of contaminant behavior in aquatic
environments, governing bioavailability, transformation, and ecological impact. For engineered
nanomaterials, solubility extends beyond classical dissolution to include dynamic interconversions
among dissolved ions, primary nanoparticles, transformed and aggregated particulate species.

This work examines how physicochemical speciation governs the environmental fate and
impacts of engineered silver nanomaterials (nAg) in freshwater phytoplankton species. Extracellular
polymeric substances (EPS), released by phytoplankton, play an important role in shaping
nanoparticle “identity”. EPS adsorption enhances colloidal stability via steric repulsion while
reducing Ag* release, thereby simultaneously stabilizing particulate forms. Microscopic and
spectroscopic analyses reveal that EPS covers nAg surfaces forming ecocorona, altering dissolution
and aggregation behavior. Comparative studies of citrate- and lipoic acid-coated nAg show that EPS
can either mitigate or enhance nanoparticle reactivity depending on primary coating type. While
EPS generally increases colloidal stability, it reduces Ag* release and toxicity for citrate-coated
particles but can enhance dissolution and biological effects for lipoic-acid-coated particles.

At the organismal level, solubility-driven transformations strongly nAg influence uptake and
toxicity. Studies on the freshwater diatom Cyclotella meneghiniana reveal that Ag uptake depends
on speciation and particle size. Dissolved Ag* leads to rapid accumulation, whereas nAg shows
slower, sustained uptake. Metabolomic and physiological analyses further deminstrate that both
Ag* and nAg induce significant metabolic reprogramming, affecting amino acid metabolism,
glutathione pathways, nucleotide metabolism, and energy production. Notably, nAg exerts stronger
and more specific effects on central metabolic pathways, including the TCA cycle and oxidative
stress responses, compared to ionic silver.

Together, these results demonstrate that at the nanoscale, particles occupy an intermediate
domain between dissolved and particulate matter, where size and surface chemistry fundamentally
reshape solubility-controlled processes. This framework provides new insight into the
environmental behavior of engineered nanomaterials and supports more realistic risk assessment.
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Lithium recovery for batteries from primary and secondary sources
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The increasing demand for lithium compounds for battery production is well-known. A review
of the various types of lithium resources available worldwide will be given. One type is mineral-
based, and the other is brine-based, which requires totally different extraction and purification
technologies. In recent and future times, the recycling of lithium from batteries represents a new
requirement.

The battery producers need high-purity lithium hydroxide or lithium carbonate, which one
depends on the battery type and the market conditions.

After a chemical and mineralogical characterization of the source types for lithium, a survey
on the main recovery processes with their pros and cons for mineral-based and brine-based
resources.

All processes end up with an aqueous lithium salt solution, from which all other metals
(sodium, potassium, calcium, magnesium, heavy metals) and anions (chloride, sulfate, fluoride, etc.)
have to be removed. The final processing step consists in the conversion of the lithium salt into
hydroxide (LiOH-H20) and its crystallization.

In mineral technologies, the lithium salt solution is generated through a liberation and
separation of the lithium mineral from the rocks (flotation, density separation), with a subsequent
pyrometallurgical treatment and a leaching step.

In the case of salt-lake brines, the concentrated lithium salt solution (5 - 10 g/L Li) is obtained
after a solar pond evaporation (South America, West China) to enhance the concentration and
separation by stepwise crystallization of other salts in the order of their solubility in the
multicomponent system Li*, Na*, K*, Mg**, Ca** // CI, SO4~, borate — H,0O. This technology is
discussed critically because of the water loss in arid areas. Several of companies and institutions are
offering direct liquid extraction (DLE) processes to concentrate and separate lithium from dilute
brines, avoiding the evaporation process. The principles and limits of these technologies will be

III

discussed in relation to “classical” evaporation and crystallization techniques. A perspective view on
the application of advanced solar evaporation and crystallization techniques for brines will be
outlined, where no water is used or lost in the separation of lithium salts. It will be shown that
modern evaporation and crystallization technology, based on a knowledge of multicomponent
solubility data of the respective salt mixtures, gives rise to process developments adapted to the
chemistry of the lithium source, the local environmental requirements (water, wastes), and the
availability of reagents. Different from the DLE processes, the company is not dependent on

specialist companies for membranes or adsorbents.
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Corrosion of borosilicate glasses in molten salts

L. Fernandez-Rodriguez?!, M. Sedano?, R. Sdnchez2, M.Alvarez2, M.J. Pascual’*

nstituto de Cerdmica y Vidrio (ICV-CSIC), C/Kelsen 5, 20049 Madrid, Spain
2Refractarios Alfran, S.A, P.I. Hacienda Dolores, Calle 2, 41500 Alcald de Guadaira, Spain
*E-mail: mpascual@icv.csic.es

Keywords:

The objective of this work is the development of borosilicate glasses with high chemical
resistance to corrosion by molten salts, particularly nitrates, for potential application as protective
coatings in storage tanks used in concentrated solar power (CSP) plants. Current storage tanks are
typically manufactured from stainless steel and externally insulated. The refractory insulating
material lining the walls of tanks containing molten nitrate salts does not require particularly high
operating temperatures, since the salts generally operate below 500 °C. However, these refractory
materials usually exhibit a residual porosity of approximately 12-15%, which may facilitate the
penetration of molten salts and promote corrosion processes.

To address this issue, the application of vitreous enamel coatings on the concrete walls of the
tanks has been proposed. Such enamels must exhibit strong adhesion, high chemical compatibility
with the substrate, and the ability to seal the surface porosity effectively. In addition, the glass
enamel must provide excellent resistance to corrosion by molten nitrate salts under operating
conditions.

This work includes a comprehensive review of the state of the art concerning corrosion
mechanisms and degradation processes associated with molten salts, together with the
development of new borosilicate glass compositions. The glass compositions were designed and
thermally characterized, and their corrosion resistance was evaluated through immersion tests in
molten salts at temperatures around 500 °C, including analyses of reaction kinetics and corrosion
products. Wettability studies on different concrete substrates were also carried out to assess
adhesion and densification behaviour, enabling the selection of the most suitable glass
compositions for this application.

Acknowledgements: The authors acknowledge the Project CDTI MISIONES 2021.M1G-20211012. NEOSOLAR.
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