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Unsaturated aromatic compounds such as benzene and its derivatives and especially some unsaturated polycyclic 

aromatic hydrocarbons (PAHs) are known to be cancerogenic, mutagenic and genotoxic for humans and therefore are 

considered environmental and food contaminants. It is important to note that PAHs by themselves are not considered 

toxic, but their metabolites – are. The main ways that PAHs are presented in the environment are two: natural (forest 

fires, volcanos, oil seepage and carbonization) and anthropogenic (the combustion of fossil fuels and direct release of 

oil and its products). Determination of PAHs in natural waters and food is very important for public safety and usually 

done by either liquid chromatography (LC) or gas chromatography (GC), sometimes in combination with solid phase 

microextraction (SPME) [1].   

In this study we decided to replicate an Ag nanoparticles (AgNP) modified silica LC column that was used for 

separation of benzene and various PAHs [2] with an idea that the final product could be used as a SPME sorbent in 

headspace extraction mode. It is well known that the AgNP modified sorbents exceeds the tendency to separate the 

unsaturated compounds by the number of unsaturated bonds/rings and their position. These properties is believed to be 

the result of AgNP tendency to form complexes with double bonds or aromatic systems [2].   

A SPME sorbent was synthesized according to procedure provided in [2] with some modifications: the quartz 

capillary was much smaller in size and Ag reduction was performed in a formaldehyde solution for 24h. In order to have 

good capillary wall – sorbent bond, especially after calcination procedure, two surface activation methods E1 and E3 

(provided in article [3]), in parallel with no activation were tested. In general, E1 and E3 methods are done by firstly 

washing capillary with NaOH solution (1 M in E1, 0.2 M in E3) for 30 min., then, washing capillary with HCl solution 

(0.1 M in E1, 0.2 M in E3) for 30 min., and lastly washing with stream of distilled water and acetone. Our results 

showed that the E1 method and no activation provided bad results with sorbent detaching from capillary walls. E3, 

however, provided a very good results (no sorbent flaking from capillary walls) and was chosen as main activation 

method for future synthesis. Synthesized SPME sorbent with capillary casing were glued on surgical needle with 

polyimide sealing resin to form a SPME sorbent holder and tested in headspace extraction setup with water-based 

solutions of various analytes: 4-methyl styrene, toluene, naphthalene and anthracene (standards were made in acetone). 

After extraction, sorbent was placed in an injector port of gas chromatograph coupled with mass spectrometric detector 

(GC – MS) and desorption was carried out for one minute. Analysis results showed that the toluene was not adsorbed by 

SPME sorbent – probably, because of small aromatic system it could not form a sufficient complex with AgNP that 

resulted no peak in a chromatogram. On the other hand, a 4-methyl styrene, which has a little bigger aromatic system 

than a toluene (benzene ring with a conjugated double bond) was visible in the chromatogram. Other aromatic 

compounds, such as naphthalene and anthracene, were also successfully extracted with SPME sorbent via headspace 

setup. To conclude our work, we can state that our synthesized silica SPME sorbent modified with AgNP can be used in 

a headspace mode to selectively extract aromatic compounds. Despite the decreasing volatility with an increasing size 

of aromatic system, bigger aromatic compounds, like anthracene, interact with sorbent more effectively and can be 

properly extracted from the headspace.   
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