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Streszczenie 

analizy próbek 

technik analitycznych. 

zastosowanie zaawansowanych technik chromatograficznych oraz metod przygotowania próbek, 
takich jak derywatyzacja i dyspersyjna mikroekstrakcja ciecz-ciecz (DLLME) i jej modyfikacja (DLLME-
SFO)

-
analitów przy minima a

selektywnym detektorem wychwytu elektronów (GC-ECD)  stosowano 

 

 

LZO), technika DLLME-SFO, analiza chromatograficzna, zanieczyszczenia powietrza, 
czujniki elektrochemiczne, derywatyzacja, próbki powietrza.
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Abstract 

The dissertation aimed to develop and optimise an effective method for the analysis of air samples 
collected with an unmanned aerial vehicle (BSP)-coupled apparatus, with a particular focus on carbonyl 

compounds, including aldehydes. These compounds play a key role as markers of air pollution, as their 
presence is widespread both as a result of human activities and natural atmospheric processes. The 
high toxicity of aldehydes, especially formaldehyde and acetaldehyde, makes their monitoring of direct 
relevance to public health. In addition, carbonyl compounds are highly polar and labile, which poses a 
challenge for their precise analysis, requiring advanced analytical techniques. 

A BSP air sampling apparatus was developed and integrated, and the gas sampling methodology was 
optimised. A key element of the work was the application of advanced chromatographic techniques 

and sample preparation methods, such as derivatisation and dispersive liquid-liquid microextraction 
(DLLME) and its modification (DLLME-SFO). The derivatisation process allowed the conversion of 
volatile carbonyl compounds into more stable and easily analysable derivatives, while the DLLME-SFO 
technique allowed efficient extraction of analytes with minimal solvent consumption. In the 
laboratory, detailed chemical analysis of collected samples was performed using gas chromatography 
methods in a selective electron capture detector (GC-ECD) system. Electrochemical sensors were used 
in the implementation of the study, which allowed real-time measurements. The results of the 
measurements were compared with those obtained using the chromatographic technique in a 

benchtop laboratory.  

 

Keywords 

unmanned aerial vehicle (UAV), carbonyl compounds, air quality monitoring, volatile organic 
compounds (VOCs), DLLME-SFO technique, chromatographic analysis, air pollutants, electrochemical 
sensors, derivatization, air samples. 

  


