Rezumatul activititii si a rezultatelor obtinute in proiect in anul 2024

Scopul acestui proiect este investigarea sinergismului In procesele chimice complexe printr-0
abordare termodinamica riguroasd, cu aplicatii In chimie, biochimie si industriile farmaceutica,
medicald si chimica. Cercetdrile s-au concentrat pe elucidarea interactiunilor sinergice,
identificarea conditiilor ce favorizeaza sau inhiba acest fenomen si promovarea amestecurilor
sinergice ca alternativa sustenabild la reactantii individuali costisitori. Printr-o intelegere
aprofundatd a fenomenelor de sinergism si antagonism, proiectul urmareste dezvoltarea de
procese chimice eficiente, cu impact redus asupra mediului.

A fost dezvoltatd o metodologie complexa, bazatd pe date termodinamice standard, ecuatii de
bilant de masa si observatii experimentale, pentru evaluarea conditiilor in care sinergismul si
antagonismul se manifesta in timpul proceselor de extractie. Studiile teoretice si experimentale
au vizat sisteme bine documentate, precum Zn2*-tenoiltrifluoroacetona-TBP, oferind informatii
detaliate despre distributia speciilor chimice intre faza apoasa si faza organica (benzen) in
functie de pH, temperatura si compozitie chimica. Analiza acestor sisteme a permis definirea
unui indice de sinergism (SI) pentru cuantificarea fenomenului si identificarea conditiilor care
determina tranzitia de la sinergism la antagonism.

Calculele termodinamice avansate si simuldrile teoretice au oferit o intelegere detaliatd a
comportamentului sistemelor selectate, validind metodologia propusa prin corelarea rezultatelor
cu datele experimentale din literatura de specialitate. Rezultatele obtinute constituie o baza
solidd pentru prezicerea fenomenelor de sinergism si antagonism 1In diverse conditii
experimentale, cum ar fi compozitia chimica si pH-ul sistemelor eterogene lichid-lichid.
Aplicabilitatea rezultatelor se extinde in mai multe domenii:

Optimizarea proceselor industriale — Utilizarea amestecurilor sinergice poate reduce
semnificativ costurile de productie si creste eficienta proceselor chimice.

Dezvoltarea de noi reactivi si produse — Sinergismul chimic reprezintd o alternativd viabila la
reactantii costisitori, promovand inovatii in industriile farmaceutica si chimica.

Sustenabilitate — Reducerea consumului de resurse si a impactului ecologic prin utilizarea
amestecurilor sinergice in locul proceselor conventionale mai putin eficiente.

Proiectul a inclus si diseminarea rezultatelor in cadrul a trei conferinte internationale:
MARBLUE 2024 (Constanta, Romania), [asiCHEM 2024 (lasi, Romania) si SIMI 2024
(Constanta, Romania) si una nationald cu participare internationald (Tiraspol 2024). Participarea
la aceste evenimente a facilitat schimbul de idei si colaborari cu experti in domeniu, contribuind
la avansarea cercetarii in sinergismul chimic.

Prin aplicarea acestei metodologii, rezultatele proiectului ofera un cadru inovativ pentru designul
st implementarea proceselor chimice durabile, avand implicatii semnificative in chimia analitica,
farmaceutica, biochimie si chimia organica sintetica. Aceste contributii sprijind dezvoltarea unui
model sustenabil pentru utilizarea resurselor si reducerea impactului asupra mediului,
raspunzand provocarilor actuale din cercetarea chimica si industriala.




Summary
The goal of this project is to investigate synergism in complex chemical processes through a rigorous

thermodynamic approach, with applications in chemistry, biochemistry, and the pharmaceutical, medical,
and chemical industries. The research focuses on elucidating synergistic interactions, identifying
conditions that favor or inhibit this phenomenon, and promoting synergistic mixtures as sustainable
alternatives to costly individual reactants. By deepening the understanding of synergism and antagonism
phenomena, the project aims to develop efficient chemical processes with a reduced environmental
impact.
A comprehensive methodology has been developed, based on standard thermodynamic data, mass
balance equations, and experimental observations, to evaluate the conditions under which synergism and
antagonism manifest during extraction processes. Theoretical and experimental studies targeted well-
documented systems, such as Zn**-thenoyltrifluoroacetone-TBP, providing detailed insights into the
distribution of chemical species between the aqueous and organic (benzene) phases as a function of pH,
temperature, and chemical composition. The analysis of these systems allowed for the definition of a
synergism index (SI) to quantify the phenomenon and identify the conditions triggering the transition
from synergism to antagonism.
Advanced thermodynamic calculations and theoretical simulations provided an in-depth understanding of
the behavior of selected systems, validating the proposed methodology through the correlation of results
with experimental data from the literature. The findings offer a robust foundation for predicting
synergism and antagonism phenomena under various experimental conditions, such as the chemical
composition and pH of heterogeneous liquid-liquid systems.
The applicability of the results spans multiple fields:
= Optimization of industrial processes — The use of synergistic mixtures can significantly reduce
production costs and increase the efficiency of chemical processes.
= Development of new reagents and products — Chemical synergism offers a viable alternative to
expensive reactants, fostering innovation in the pharmaceutical and chemical industries.
= Sustainability — Reducing resource consumption and environmental impact through the use of
synergistic mixtures instead of less efficient conventional processes.
The project also included dissemination of the results at three international conferences: MARBLUE
2024 (Constanta, Romania), lasiCHEM 2024 (Iasi, Romania), and SIMI 2024 (Constanta, Romania) and
one national conference with international participation (Tiraspol 2024). Participation in these events
facilitated the exchange of ideas and collaborations with experts in the field, advancing research in
chemical synergism.
By applying this methodology, the project findings provide an innovative framework for the design and
implementation of sustainable chemical processes with significant implications in analytical chemistry,
pharmaceuticals, biochemistry, and synthetic organic chemistry. These contributions support the
development of a sustainable model for resource utilization and environmental impact reduction,
addressing current challenges in chemical and industrial research.
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