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Course content 

1. Gas chromatography 
1.1. Fundamentals 
1.2. Instrumentation 

1.2.1. Tanks 
1.2.2. Flow and pressure controls 
1.2.3. Injector 
1.2.4. Oven and column 
1.2.5. Detectors 

1.2.5.1. Thermal conductivity detector (TCD) 
1.2.5.2. Flame ionization detector (FID) 
1.2.5.3. Nitrogen-Phosphorous detector (NPD) 
1.2.5.4. Flame Photometric detector (FPD) 
1.2.5.5. Electron capture detector (ECD) 
1.2.5.6. Sulfur Chemiluminescence detector (SCD) 
1.2.5.7. Mass spectrometry (MSD) 

1.2.6. Registry system 
1.3. Chromatogram 

1.3.1. Chromatographic parameters 
 

2. Sample preparation 
2.1. Sample preparation fundamentals 

2.1.1. Methodological considerations: sample type (solid, liquid or gas) 
2.1.2. Filtration 
2.1.3. Sieving 

2.2. Liquid-liquid extraction (LLE) 
2.2.1. Extraction systems optimization 
2.2.2. Exhaustive and non-exhaustive extractions 
2.2.3. Extraction selectivity 

2.3. Miniaturized sample preparation techniques 
2.3.1. Solid Phase Extraction  (SPE) 
2.3.2. Solid Phase Microextraction (SPME) 
2.3.3. Stir Bar Sorptive Extraction (SBSE) 
2.3.4. Dispersive Liquid-Liquid Microextraction (DLLME) 
2.3.5. Hollow-Fiber Liquid Phase Microextraction (HF-LPME) 
2.3.6. Derivatization 

2.3.6.1. Derivatization reagent 
2.3.6.2. Solvent type 
2.3.6.3. Reaction type 
2.3.6.4. Reaction temperature 
2.3.6.5. Stabilization time 
2.3.6.6. Catalyst addition 
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3. Quantitative analysis 
3.1. Fundamentals of dissolutions and dilutions preparation 

3.1.1. Glassware cleaning 
3.1.1.1. Solvent wash 

3.1.2. Dilution factors and uncertainty 
3.2. Linear calibration methods 

3.2.1. External standardization 
3.2.2. Response factor 
3.2.3. Internal standardization 
3.2.4. Relative response factor 
3.2.5. Area normalization 
3.2.6. Standard addition 

3.3. Important aspects of the linear calibration curve 
3.3.1. Slope 
3.3.2. Intercept 
3.3.3. Correlation coefficient 
3.3.4. Residuals analysis 

3.3.4.1. Homoscedasticity 
3.3.4.2. Heteroscedasticity 

 


