
ABSTRACT 

The work is related to the polarographic and voltammetric determination of Fomesafen on the 

basis of its cathodic reduction using classical dropping mercury electrode (DME), hanging 

mercury drop electrode (HMDE) and non-traditional mercury meniscus modified silver solid 

amalgam electrode (m-AgSAE). Silver solid electrode (AgSAE) was developed as an 

alternative to mercury electrodes regarding legislative complications limitating usage of 

mercury because of its supposed toxicity. Properties of this electrode are very similar to the 

ones of mercury electrodes, mainly outstandingly broad cathodic potential region but excelent 

sensitivity either. As an electrode material, silver amalgam was used which non-toxicity is 

obvious given for example even by its long-term usage in stomatology as a main item for 

production of tooth-fillings.  

For model determination, Fomesafen was chosen because of its previous and sometimes also 

present usage as a major component of herbicid agents in agriculture. Its factual toxicity was 

actually proven and it was also classified as a potential carcinogen for humans. Historically, 

its usage was relatively deliberately massive, significant was e.g. in USA, but presently it was 

already forbidden in many countries. 

The intention of the work was to compare the analytical qualities of AgSAE to already 

commonly used mercury ones by determination of Fomesafen and find out whether it can be a 

suitable alternative to those electrodes. For the sake of more objective view in the 

comparison, even the UV-VIS spectrofotometric determination using a detector with diode 

array (UV-VIS/DAD) was done. 

The determination of Fomesafen was carried out by the methods: differential pulse 

polarography at DME (DPP/DME), differential pulse voltammetry at HMDE (DPV/HMDE), 

DPV at m-AgSAE (DPV/m-AgSAE) and UV-VIS/DAD. By the determination, the 

optimization of parameters of individual methods (appropriate pH of medium, suitable 

wavelength), for m-AgSAE also the repeatability of measurements was tested (the surface of 

other electrodes was renewable), and calibration dependences were measured in the 

concentration range of 2·10-6 – 1·10-4 mol·dm-3. Achieved limits of determination were 

mutually comparable and were approximately about 2·10-6 mol·dm-3. The lowest limit of 

determination 1·10-6 mol·dm-3 was reached by the methods DPV/m-AgSAE and DPP/DME, 

the highest limit of determination 3·10-6 mol·dm-3 then by the method UV-VIS/DAD. From 

the results it is obvious that m-AgSAE is a dignified alternative to established mercury 

electrodes and can stand the comparison with UV-VIS spectrofotometric detection as well. 

 


