Faculty of Chemical Technolgy and Biotechnology

Academic offer for ERASMUS students
Fall 2009
Fall semester 2009

(notations: lecture/practical lecture/laboratory, e=exam, p=term mark)

Organic Chemistry II (BMEVESKA303, 5 credits, 3/1/0e)

Analytical Chemistry  (BMEVEAAA302, 5 credits, 3/1/0p)

Physical Chemistry I (BMEVEKFA304, 5 credits, 3/1/0e)

Organic Syntheses Laboratory Practice (BMEVESKA307, 5 credits, 0/0/5p)

Chemical Process Control (BMEVEKTA707, 5 credits, 2/1/1p)

Chemical Unit Operations II (BMEVEVMA512, 6 credits, 2/1/3e)

Pharmaceutical Technology (BMEVESTA704, 2 credits,  2/0/0e)

The program description of the courses can be found in the Bulletin. 

Organic Chemistry II BMEVESKA303 (3/1/0/e) 5 credits
Synthesis and reactions of carbonic acid derivatives, diazomethane, azo, diazo, diazonium and related compounds, sulfur and phosphorus compounds, unsaturated acids (e.g. arachidonic acid), lipids, terpenes and the steroids, substituted acids (halo, hydroxy, oxo, amino acids), peptides and proteines, carbohydrates, five and six membered heterocycles, nucleic acids. Some heterocyclic derivatives with biochemical activity. Stereochemistry: Emil Fischer (d/l) convention in structure determination of α-amino acids and sugars. Stereo controlled synthesis, prochiral centers and surfaces. Methods for enantiomeric separation. 

Analytical Chemistry BMEVEAAA302 (3/1/0/p) 5 credits
Fundamentals of chemical analysis: sampling and sample preparation, separation techniques, and error calculations. Evaluation of analytical data. Gravimetric methods of analysis. Titrimetric methods of analysis: precipitation, acid-base, complex formation, and oxidation-reduction titrations. Theory and applications of instrumental analytical methods: potentiometry, voltammetry, conductometry, thermal analysis, liquid and gas chromatography, flame photometry, atomic absorption spectrometry, ultraviolet, visible and infrared molecular spectroscopy.

Physical Chemistry I BMEVEFKA304 (3/1/0/e) 5 credits
	Thermodynamics: Characterization of thermodynamic systems. Internal energy, the first law of thermodynamics. Enthalpy, thermochemistry. Ideal and real gases. Entropy, the second law of thermodynamics. Gibbs free energy and Helmoltz free energy. One component phase equilibria. Thermodynamics of solutions, the chemical potential. Two component liquid-vapor and solid-liquid equilibria, phase diagrams. Distribution equilibrium. Chemical equilibrium.

Structure: Quantum mechanics. Structure of atoms. Energy levels of molecules. Computational chemistry. Optical spectroscopy. Photochemistry and photobiology. Structure of nuclei. Nuclear magnetic resonance. Structure of solids and liquids. X ray diffraction.

Organic Synthesis Laboratory Practice BMEVESKA307 (0/0/5/p) 5 credits

During this course the students learn the principles of experimental organic chemistry, the ways of safe handling and disposal of chemicals, the fast identification of the synthetized compounds and the organic chemistry literature searching. The students make themselves familiar with the function of the equipment used in the laboratory, the most important procedures to prepare, separate and purify organic compounds (crystallization, distillation both at atmospheric and reduced pressures, steam distillation, extraction, drying, thin layer and column chromatographies etc.). All these help to deepen their knowledge in organic chemistry and get acquainted with the properties of organic materials. 

Chemical Process Control BMEVEKTA707 (2/1/1/p) 5 credits

Aims of the chemical process control. Areas and methods of process control, feed forward control, feed back control. Mathematical basics, dynamic behaviours. Transfer function, frequency function. Model and modelling of chemical units and process from control point of view. Stability, its definitions in time, frequency, and Laplace domain. Controllers, controller algorithms, different controls and their characterizations. Controller tuning. Actuators, control valves. Basic controls: level, flow, pressure, temperature controls. Cascade controls. Control of multivariable processes. Interaction among control loops. Examples and solutions for the control of chemical units and processes.

Chemical Unit Operations II BMEVEVMA512 (2/1/3/e) 6 credits
Characterization and calculation of liquid-liquid and gas-liquid-liquid equilibria. Equilibrium ratio, vapor tension, Antoine equation, Raoult-Dalton equation, relative volatility, bubble-point calculations, phase distribution calculations. Use of binary phase plots and equlibrium plots, use of ternary phase plots. Single stage equilibrium distillation and flash. Simple distillation. Rayleigh equation, vapor consumption. Steam distillation. Continuous multistage distillation. Reflux ratio. MESH equations. CMO. Upper and lower operating lines. Q-line. Graphical determination of the theoretical number of stages. Graphical determination of the minimum number of theoretical stages. Fenske equation. Minimum reflux ratio, graphical construction. Relations between number of stages, reflux ratio, and product purity. Plates and packings. Stage efficiency, HTU, NTU, HETP. Column capacity. Batch rectification with constant reflux ratio and with constant purity. Azeotropic and extractive distillation methods. Pressure swing distillation. Absorption. Kremser-Souders-Brown equation. Liquid extraction. Equilibrium ratio, distribution ratio, and phase ratio. Simple extraction. Repeated extraction. Perkolation. Continuous countercurrent multistage extraction. Counter-solvent extraction. Devices. Computation with constant equilibrium ratio, graphical constraction with constant phase ratio and with non-constant phase ratio.

Pharmaceutical Technology BMEVESTA704 (2/0/0/e) 2 credits
This subject gives an overview on the characteristic methods for the industrial synthesis of pharmalogically active substances based on known technologies of Hungarian and other producers. The relevant fields discussed are: choice of the synthesis strategy, development and permanent updating of the industrial technology from different aspects such as the protection of the environment, the assurance of the quality, the safety, the thrift and the protection of the copyright. Choice of the appropriate equipment, technologies for separation of pharmacologically active substances and their intermediates from natural raw materials (plants, animals). Aspects of the diminution of the waste materials produced, waste treatment. 



	

	

	


