


	Course:
Materials Structure Elucidation Methods
	Chemical Engineering and Materials Science Doctoral School 

	Lecturer:
Dr. János KRISTÓF
	Academic title:
full professor

	Contact hours:
3+0+0
	Exam:
oral
	Credit:
6

	Aims:
Understanding the most-advanced methods of  materials structure elucidation

	Thematics:
 

1.-2.   -The nature of electromagnetic radiation (wave- and photon properties), interaction of electromagnetic 
[bookmark: _GoBack]             radiation   with   matter, absorption and relaxation properties. Construction and operation of
             monochromators. 
3.-4.    -Ultraviolet and visible spectroscopy. Interpretation of absorption and emission spectra. 
5.-6.    -Construction and operation of UV-VIS spectrometers. Practical applications of spectrophotometry and 
            spectrofluorimetry. 
7-8.      -Infrared  spectroscopy. Harmonic and unharmonic oscillators, interpretation of vibrational and 
             rotational spectra.  Construction and operation of infrared spectrometers. FTIR spectroscopy. Infrared
             measurement techniques,  emission infrared spectroscopy. 
9.-10.  -Raman spectroscopy. The mechanism of Raman scattering, the origin of the Rayleigh, Stokes and anti-
             Stokes   bands. Construction and operation of dispersion and FT-Raman spectrometers. 
11.-12. -Mass spectrometry. Construction and operation of mass spectrometers. Ionization techniques (EI, CI,
               ES). Single-  and double-focusing magnetic analyzers. Quadrupol mass spectrometers. Construction 
              and operation of Fourier- transform mass spectrometers. MS-MS (tandem MS) systems and their
              applications. 
13.-14. -Thermal analysis. Thermogravimetry (TGA), differential thermal analysis (DTA), differential 
               scanning   calorimetry (DSC). Simultaneous thermal analysis (TG-DTA; TG-DSC). Coupled thermal
               analysis techniques  (TG-MS; TG-FTIR). 



	Suggested textbooks:
1.	Kristóf János: Kémiai analízis II. (Pannon Egyetemi Kiadó, Veszprém), 2000.

2.	D.A. Skoog, F.J. Heller, S.R. Crouch: Principles of Instrumental Analysis, 6th Ed., 
           Thomson Books, 2008.

	Student’s role:
-




