Study program: Chemistry
Type and level of studies: PhD
Course unit: Chemistry of aqueous solutions
Teacher in charge : Živadin D. Bugarčić
english
ECTS:10
Prerequisites: Entered the second year of doctoral studies
Semester Winter Semester
Course unit objective

The aim of this subject is that students learn, understand and master the material of the lessons
they have been taught. It is necessary to acquire a certain theoretical and practical knowledge,
which they will use in later work. Mastering the subject of this class will enable them to
understand the process in aqueous solution
Learning outcomes of Course unit

Through the subject, students will be trained theoretically and will gain experimental skills and
the ability to independently carry out different reactions. They will be able to determine the
constants of hydrolysis of metal ions and constants for the reaction of metal ion complexation
with the appropriate ligands. Students will gain knowledge and skills to independently perform
complexation reactions using various modern spectroscopic methods.

Course unit contents

Hydration of metal ions. The structure of water. Models of structures of water. Testing
geometry of hydrate metal ions with different methods: X-ray, IR, NMR spectroscopy,
computer methods (ab initio, Monte Carlo). The hydrolysis of metal ions. The theory of
specific interactions solvent-solute. Acid-base balance in the solutions. Determination of
constants of hydrolysis (potentiometric and spectroscopic methods). Complexation. Stability
constants. Methods for determining the composition and stability of the complex. The change
of enthalpy, entropy and Gibbs energy. Measurement of speed of water exchanges by
18
O NMR method. The kinetics of the substitution reaction of water exchanges. Eigen-Wilkins
mechanism. Reactivity of the hydroxo and aqua transition metal ions complex compounds.
Scale of nucleophilicity. The theory of hard and soft acids and bases.
Seminar papers:
Students work one seminar in the field of hydration and hydrolysis of metal ions and the other
from complexation of the metal ions
Literature
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