Information sheet for the course
Analytical Chemistry

University: Alexander Dubcek University of Trencin

Faculty: VILA — Joint Glass Centre

Course unit code: /AM | Course unit title: Analytical Chemistry

Type of course unit: compulsory

Planned types, learning activities and teaching methods:
Lecture: 4 hours weekly/52 hours per semester of study, face to face (prezencnd metoda)

Number of credits: /0

Recommended semester: [ semester in the 1 year (full-time)
15" semester in the I year (part-time)

Degree of study: //I. (PhD.)

Course prerequisites: none

Assessment methods: EXAM

Learning outcomes of the course unit:

Student understands and can resolve the possibilities and importance of contemporary analytical
chemistry including its application for solving various research and technology tasks. He
recognizes the contemporary demands of correct application of various analytical methods for
particular chemical and physicochemical analysis. He can choose the appropriate analytical
method and set and optimize the conditions of its application.

Course contents:

1. Contemporary state and trends in analytical chemistry. Possibilities and limitations of
instrumental analysis. Trace analysis and microanalysis (applications in the field of
nanomaterials).

2. Basic terminology, criteria for evaluation of the quality of experimental results, ways of
reaching reliable and comparable results.

3. Metrology support of measurement. Direct (independent) and comparative analytical methods.

4. Demands on the sample, its mechanical, physical and chemical preparation. Separation of
components as one possibility of solving the problem of interferences, preconcentration.

5. Chromatography, separation, principles, possibilities, sample demands, applications.

6. Analytical methods based on the measurement of electrical quantities. Principles, advantages
and disadvantages, examples of application.

7. Analytical methods based on interaction of electromagnetic radiation (UV, VIS, and IR) with
matter. Atomic absorption and emission spectrometry, molecular spectrometry.

8. Analytical applications of roentgen (RTG) radiation and electron beam radiation. RTG
fluorescence spectrometry (RFS), photoelectron spectroscopy (ESCA), electron microanalysis,

Auger electron spectrometry. Principles, possibilities, examples of application.

9. Diffraction of RTG radiation. Powder and monocrystal methods. Principles, applications for
identification of compounds and structure determination.

10. Identification of compounds by nuclear magnetic resonance (NMR). Principle, examples of
application.

11. Applications of mass spectrometry (MS) in analytical chemistry. Principle, application for
qualitative and quantitative analysis. Combined application of MS with UV-VIS spectrometry
and with high-performance liquid chromatography (HPLC).

12. Application of nuclear processes in analytical chemistry. Activation analysis, indicator




methods, Chemical analysis of radioactive materials and usage of active compounds in chemical

analysis. Examples of application.

Recommended of required reading:

Garaj, J., Bustin, D., Hladky, Z.: Analyticka chémia. Bratislava : ALFA, Praha : SNTL, 1987.

Cakrt, M. a kol.: Praktikum z analytickej chémie. Bratislava : ALFA, 1989.

Churacek, J.: Nové trendy v teorii a instrumentaci vybranych analytickych metod. Praha :
Académia, 1993.
Klouda, P.: Moderni analytické metody. 2. dopl. vyd. Ostrava : Nakladatelstvi P. Klouda, 2003.

Language: Slovak
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Supervisor: Prof. Ing. Marek Liska, DSc.




Instrumental analysis is a field of analytical chemistry that investigates analytes using
scientific instruments.

INFORMACNY LIST PREDMETU

Vysoka skola: Trencianska univerzita Alexandra Dubceka v Trencine

Fakulta: Celouniverzitné pracovisko VILA

Kéd predmetu: Ndazov predmetu: Analytickd chémia

IAM

Druh, rozsah a metdda vzdeldvacich ¢innosti: prezencénd, 4 hodiny prednasok

Pocet kreditov: 10

Odporuéany semester/trimester stadia: 1. semester

Stupen studia: 3. stupen

Podmienujtice predmety:

Podmienky na absolvovanie predmetu: Gstna skuska

Vysledky vzdelavania: Student chape moznosti si¢asnej analytickej chémie a jej vyvojové trendy a vyznam
predmetu pre rieSenie vyskumnych a technologickych problémov a uloh. Pozna sucasnéh poZiadavky a kritéria
kladenyché na chemickd a fyzikalne-chemickd analyzu aich spravnu aplikaciu. Vie vybrat a zhodnotit
experimentalnu metddu, rozpoznat poziadavky na jej realizaciu a optimalizaciu.

Strucnda osnova predmetu:

1. Sucasny stav a trendy analytickej chémie. MoZnosti a obmedzenia instrumentalnych analytickych metéd,
Stopova analyza a mikroanalyza (aplikacia v oblasti nanomaterialov).

2. Zakladné pojmy, kritéria hodnotenia experimentalnych vysledkov, cesty dosahovania spolahlivych
a porovnatelnych vysledkov.

3. Metrologické zabezpecenie merani. Priame (nezdvislé) a porovndavacie analytické metddy.

4. Poziadavky na vzorku, jej mechanicka, fyzikdlna a chemicka Uprava. Separacia zloZiek, ako jedna z ciest
rieSenia problému interferencie a prekoncentracia.

5. Chromatografia, rozdelenie, principy, moZnosti, poziadavky na vzorku, aplikacie.

6. Analytické metddy zaloZzené na merani elektickych velic¢in. Principy, klady a nedostatky, priklady pouZitia.

7. Analytické metddy zaloZené na interakcii elektromagnetického Ziarenia v UV, VIS a IC oblasti s latkami.
Atomova absorpcna a emisna spektrometria, molekulova spektrometria.

8. Analytické wvyuzitie rontgenového zZiarenia a elektrénovych lucov. Rontgenova fluorescencna
spektrometria (RFS), fotoelekrténova spektrometria (ESCA), elektréonova mikroanaldza (mikrosonda),
Augerova elektrénova spektrometria (AES). Principy, mozZnosti, priklady aplikacii.

9. Difrakcia rontgenovho Ziarnia. Praskové a monokrystalové metddy. Princip, aplikdcie pri identifikacii 1atok
a urcovani ich Struktary.

10. Identifikacia latok metddou nuklarnej magnetickej rezonancie, princip, aplikacie, priklady poutZitia.

11. Vyuzitie hmotnostnej spektrometrie (HM) v analytickej chémii. Princip, vyuZzitie pri identifikacii a stanoveni
latok. Kombinacia HM a UV — VIS s GC a HPLC.

12. Vyutzitie jadovych procesov v analytickj chémii. Aktivacnd analyza, indikatorové metddy. Chemicka analyza
radioaktivnych latok a s ich pouzitim. Priklady pouZitia.

Odporucana literatura:

Garaj, J., Bustin, D., Hlladky, Z.: Analytickd chémia. Bratislava : ALFA, Praha : SNTL, 1987.

Cakrt, M. a kol.: Praktikum z analytickej chémie. Bratislava : ALFA, 1989.

Churacek, J.: Nové trendy v tedrii a instrumentaci vybranych analytickych metdd. Praha : Académia, 1993.

Klouda, P.: Moderni analytické metody. 2. dopl. vyd. Ostrava : Nakladatelstvi P. Klouda, 2003.




Jazyk, ktorého znalost je potrebna na absolvovanie predmetu: slovensky

Poznamky:

Hodnotenie predmetov

A B C D E

FX

0 0 0 0

Vyucujuci: prof. Ing. Jan Garaj, DrSc

Datum poslednej zmeny: 31. 1. 2014

Schvalil: prof. Ing. Marek Liska, DrSc.







