
Abstract 

The aim of the thesis is to study behavior and mineralogy of arsenic in mine wastes with 

high levels of FeIII and SVI. Three methodological studies are related to (i) identification and 

characterization of secondary arsenic phases using a Raman spectrometry, (ii) chemical 

fractionation of arsenic in mine waste materials as observed by optimized sequential extraction, 

(ii) and investigation of thermodynamic properties of zýkaite. The mineralogy and mobility of 

arsenic was studied in mine waste material of five dumps located at three sites (Kaňk near Kutná 

Hora, Jedová jáma near Vejprty, and Dlouhá Ves) and in stalactite samples from two abandoned 

underground mines (Plavno and Mikulov near Teplice).  

Mineralogical and geochemical characterization of samples included standard methods and 

techniques. Chemical composition of solid and liquid (pore water, leachates) samples was 

performed using a XRF, ICP OES, ICP MS, etc. X-ray diffraction, Raman spectrometry and 

electron microscope equipped with microanalysis were the most frequent techniques used for 

mineralogical characterization of the solids. 

The results showed that the speciation of arsenic in the solid phase significantly varied 

among the studied sites and was a function of total concentration as well as proportion of the 

major components of sulfide weathering, i.e. FeIII, AsV, and SVI. Another important factor was 

pH, which controlled formation of metastable phases of the stalactites. In contrast to variability 

in solid-phase speciation, mobility of arsenic in the mine waste dumps was controlled by FeIII 

oxides and hydroxides. 

 


