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Course annotation

Atomic Absorption Spectrometry (AAS). Fundamentals of the method. AAS using flame atomization.
Equipment. Radiation sources. Flames and burners. Performance of analysis, sensitivity, main problems
and interferences. AAS using electrothermal atomization (graphite cuvete). Performance of analysis.
Mechanism of evaporation in graphite cuvete. Application of AAS for the analysis of different types of
samples.

Inductively Coupled Plasma Optical Emission Spectrometry (ICP-OES). Fundamentals of ICP-OES,
main characteristics and application areas. Origin of atomic/ionic emission, qualitative and quantitative
analysis. Inductively coupled plasma as an excitation source. Equipment, types of spectrometers,
performance of analysis, main advantages and disadvantages. Interferences. Sample preparation. Other
excitatio sources.

Inductively Coupled Plasma Mass Spectrometry (ICP-MS). Fundamentals of ICP-MS, equipment and
types of spectrometers. The role of plasma as an ion source. Sensitivity of ICP-MS. Main advantages
and disadvantages, interferences. Performance of analysis and application for different types of
samples.

Atomic Fluorescence Spectrometry (AFS). Fundamentals of AFS, main characteristics. Equipment,
main advantages and disadvantages.

Molecular Spectroscopy. Fundamentals of optical spectroscopic method, main. Basic concepts.
Electronic structure of molecules. Energy levels, energy transitions and corresponding types of
spectroscopy

Electronic Absorption Spectroscopy. UV spectra of organic compounds, their structure, information
obtained from spectra. Influence of solvent, conjugation and structural changes on the intensity and
position of absorption bands. UV spectra of complex inorganic compounds. Absorption bands, their
nature. Practical application. Quantitative analysis.

Vibrational Spectroscopy. Principles of methods. Oscillations of molecular bonds, their mathematical
description. Infrared spectroscopy. Near, far, main IR radiation areas. Interpretation of IR spectra.
Factors influencing the position, width, intensity of absorption peaks. Sample preparation, apparatus and
recording techniques. Raman spectroscopy. The essence of the method, the object of research.
Information obtained from Raman spectra. Surface-enhanced Raman spectroscopy.

Mass Spectrometry. Techniques and principles. Methods of obtaining of molecular ions. Fragmentation
rules and mechanisms, information derived from mass spectra. Combination of mass spectrometry with
chromatography.

Combination of different analytical methods.
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