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Name of subject 
Field of science, 

code 
Faculty / Center Department 

Spectroscopic methods of 
Analysis 

Chemistry N 003 
Faculty of 

Chemistry and 
Geosciences 

Department of 
Analytical and 
Environmental 

Chemistry 

Student’s workload Credits 
Student’s 
workload 

Credits 

Lectures  Consultations 2 

Independent study 8 Seminars  

 

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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1. J. Nolte, ICP Emission Spectrometry; A practical guide, Wiley, 2003. 
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4. S.M. Nelms, ICP Mass Spectrometry Handbook, Blackwell Publishing, 2005.  
5. L.H.J. Lajunen, P. Peramaki, Spectrochemical Analysis by Atomic Absorption and Emission, 2nd 
edition, The Royal Society of Chemistry, 2004. 
6. H. Hesse, A. Meyer, A. Zeeh, Spectroscopic Methods in Organic Chemistry, Thieme, 1997. 
7. R. M. Silverstein, F.X. Webster, Spectroscopic identification of Organic Compounds, Willey, 1997 
8. P. Atkins, J. de Paula, “Atkin’s Physical Chemistry”, 2006. 
9. D. Mickevičius „Cheminės analizės metodai“, 1 tomas., 1998 
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1. V. Serga, A. Zarkov, E. Blumbergs, A. Shishkin, 
J. Baronins, E. Elsts, V. Pankratov, Leaching of 
Gold and Copper from Printed Circuit Boards under 
the Alternating Current Action in Hydrochloric Acid 
Electrolytes, Metals 12(11) (2022) 1953. 
 
2. E. Raudonyte-Svirbutaviciene, L. Lukaviciute, 
Z. Moravec, J. Pinkas, T. Goto, T. Sekino, 
A. Zarkov, A. Kareiva, Tailoring hydroxyapatite 
morphology via the effect of divalent cations on the 
hydrolysis of α-TCP: Oriented crystal growth 
towards the application in water treatment, 
Ceramics International 49(20) (2023) 32816-
32825. 
 
3. V. Serga, A. Zarkov, A. Shishkin, E. Elsts, 
M. Melnichuks, M. Maiorov, E. Blumbergs, 
V. Pankratov, Study of Metal Leaching from 
Printed Circuit Boards by Improved 
Electrochemical Hydrochlorination Technique 
Using Alternating Current, Metals 13(4) (2023) 
662. 
 
4. V. Serga, A. Zarkov, A. Shishkin, 
M. Melnichuks, V. Pankratov, Investigation of the 
Impact of Electrochemical Hydrochlorination 
Process Parameters on the Efficiency of Noble (Au, 
Ag) and Base Metals Leaching from Computer 
Printed Circuit Boards, Metals 14(1) (2024) 65. 
 
5. S. Pazylbek, J. Stadulis, G. Doke, A. Antuzevics, 
M. Sandomierski, A. Katelnikovas, C. Y. Su, H.-W. 
Fang, A. Zarkov, Luminescent properties of near-
infrared-emitting Cr3+-activated beta-Ca3(PO4)2, 
Optical Materials 159 (2025) 116569. 
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