
COLLOIDAL AND PHYSICAL CHEMISTRY (Year I, Semester I)  
 

ECTS: 4 

 

Course status: 

Fundamental discipline  

 

Discipline code: A.T.F.105 

 

Course holder: 

Assoc. Prof. PhD, Elena UNGUREANU  

 

Course objectives (course and applications): 

     The aim of the course: 

     Characterization of the matter aggregation states in the context of the structure-properties 

relationship; 

     Defining and the proper understanding of the thermodynamic measures together with their 

measurement units and their application in calculating the energy variations of the reversible and 

irreversible physicochemical and biological processes; 

     Defining the state of thermodynamic equilibrium and applying the information acquired in the 

characterization of physical phenomena, such as boiling, melting, sublimation, dissolution, 

solvent extraction, osmotic pressure; 

      Knowledge of kinetic parameters based on which the role and influence of factors in 

increasing the speed of physico-chemical phenomena (concentration, temperature, catalysts) are 

interpreted; 

     Defining and characterizing the interphase phenomena with applications in the food industry, 

such as: corrosion, surface tension, adsorption, capillarity etc; 

      Practical works seek to familiarize students with technical work in chemistry laboratories and 

knowledge of general notions relating to physical and chemical processes of substances with 

implications in food science and biotechnology. 

 

Course content (analytical program) 

Course (Chapters\subchapters) 

Introduction to physical and colloidal chemistry. Aggregation states. Macroscopic and 

microscopic properties. 

Thermodynamics of chemical and biochemical processes: thermodynamic quantities, 

enthalpy, entropy, Gibbs energy. 

Chemical kinetics (reaction rate and mechanism, chemical equilibria in homogeneous and 

heterogeneous systems) 

Electrochemistry (electrode process, laws of electrolysis, electrometric measurement 

methods, chemical and electrochemical corrosion) 

Colloidal substance. Colloidal state. Colloidal system. Interphase phenomena. Colloidal 

micelle. 

Heterogeneous dispersed systems (classification, preparation and purification methods, 

optical, kinetic, electrical properties) 

Implications of colloids in the food industry 

 

Practical works and Seminars   

Presentation of the chemistry laboratory. Occupational safety and fire prevention and 

extinguishing standards. Introduction to physical and colloidal chemistry. Main laboratory 

operations. Weighing on an electronic analytical balance. 

Physico-chemical processes: dissolution, crystallization, precipitation, sublimation. Seminar 



Determining physical constants of liquids: density. Seminar  

pH-meter: Potentiometric and colorimetric determination of pH. Seminar 

Polarimetry: determination of the concentration of solutions obtained by dissolving optically 

active substances. Seminar 

Paper chromatography: separation and identification of cupric, ferric, cobaltous ions. 

Seminar 

The acetic acid adsorption on carbon. Seminar 

Analysis spectrophotometric methods. Determination of the phosphate ion. Seminar 

Analysis spectrophotometric methods. Determination of the ferric ion. Seminar 

Analysis spectrophotometric methods. Identification and dosing the nitrates and nitrites. 
Seminar 

Preparation method of the ultramicroeterogene disperse systems. Soils  preparation 

methods. Seminar 

Preparation method of the ultramicroeterogene disperse systems. Gels preparation 

methods. Seminar 

Numerical applications. Seminar 

Final colloquium of knowledge evaluation. 
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Final evaluation 

Evaluation types Evaluation methods 
Percentage of the 

final grade 

Exam Written and oral examination  70% 

Appreciation of the 

activity during the 

semester 

Oral assessment during the semester, 

verification tests and final laboratory 

colloquium. 

30% 
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