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The aim of this course is to understand the surface and its physical chemistry and thermodynamic
aspects. Theoretical methods of surface knowledge and its characterization, applications of surface
phenomena in the process of chemical engineering are other goals of the course. Fundamental aspects of]
colloidal suspensions, surface tension, wetting, surfactant adsorption, self-assembly, and interparticle

interactions, as well as the importance of these phenomena to consumer, industrial applications.
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1. Physics and Chemistry of Interfaces; Hans-Jiirgen Butt, Karlheinz Graf,
Michael Kappl.

2. Berg, J.C. “An Introduction to Interfaces and Colloids: The Bridge to
Nanoscience”, World Scientific (2010).
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Contents outline

Capillary:
Surface tension and free surface energy, Young-Laplace equation - laboratory
methods for determining surface tension.
Thermodynamic aspects of interface:
Single component systems. Interfacial tension of liquids, interfacial tension (IFT) of
mixtures, Gibbs equation, adsorption on the interface.
Liquid films:
Spreading a liquid, molecular films, adsorption and dissolution in films
Electrochemical aspects of the surface:
Free energy in electrical layers (electrical double layer), zeta potential,
electrocapillary
Solid-liquid interfaces:
Surface free energy and solubility, surface energy and adsorption, contact angle
Solid surface:
Thermodynamics of crystals, surface free energy of crystals, surface tension,
laboratory methods of surface structure determination.
Wetting, flotation and detergents:

e Wetting and contact angle phenomena, capillarity and wetting

e Flotation and the role of contact angle - flotation of metallic and non-metallic

mineral materials

e Adsorption of detergents on fibers, colloids and their electrical properties
Emulsions and foams:
General properties, stability, structural properties, and micelles
Gas-solid interfaces:
Interface, estimation of surface adsorption, adsorption of gases and vapors on solids,

isotherms, thermodynamics of adsorption and equations of state.




