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Course annotation

Theoretical backgrounds of chromatography: intermolecular forces, retention characteristics,
efficiency, resolution and selectivity, band broadening, van Deemter equation, diffusion processes in a
column.

Gas chromatography. Gas-liquid chromatography, gas adsorption chropmatography. Mobile phases.
Stationary liquid phases, solid supports, adsorbents.

Instrumentation of gas chromatography: packed chromatographic columns, capillary columns,
sample inlets, detectors (conductometric, flame ionisation, electron capture, nitrogen-phosphorus, flame
photometric, photoionisation)

Gas chromatography-mass spectrometry: electro ionisation, chemical ionisation, mass analyzers
(magnetic sector, quadrupole, time-of-flight), full scan mode, selected ion monitoring.

Instrumentation of high-performance liquid chromatography (HPLC): pumps, sample introduction
systems, columns, detectors (UV/Vis, refractive index, evaporative light scattering, fluorimetric,
electrochemical).

Stationary phases: main characteristics, particle size and shape, specific area, pore parameters,
inorganic sorbents, organic polymers, monoliths, ion-exchangers, chiral phases, chemically bonded
phases, bonding techniques, ligands, problems.

Solvents for mobile phases: main properties and classification, solvent choice, isocratic and gradient
elution modes.

HPLC separation modes: normal-phase, reversed-phase, hydrophilic interaction, hydrophobic
interaction, chiral, ion-exchange, ion pair, size exclusion, affinity.

HPLC-mass spectrometry: basic principles, atmospheric pressure ionisation sources, mass analyzers
(quadrupole, ion trap, time-of-flight, orbitrap), tandem mass spectrometry, identification of molecules,
elemental composition determination.

Trends and developments in HPLC: ultra performance liquid chromatography, multidimensional
HPLC, miniaturization of HPLC.

Sample preparation for chromatography: isolation, preconcentration and derivatization techniques.
Practical aspects of chromatography: column selection and testing, mobile phase selection,
optimization of the separation, quantification, applications of chromatography.
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