
Summary 

 
Wildfires contribute to the global emissions of trace elements. This Ph.D. thesis focuses on 

highly polluted areas near smelting/mining polluted sites in Africa, where wildfires are 

frequent. Experimental samples corresponding to both representative biomass-rich topsoils and 

grass were investigated using a combination of mineralogical and geochemical methods. 

Wildfires were simulated using a thermodesorption (TD) technique (75-670 °C; Hg) and newly 

introduced experimental set-ups (250-850 °C), enabling the online detection of the released 

contaminants and the sampling the aerosols and ashes. The subsequent investigation revealed 

the mineralogical and chemical transformations necessary for understanding the temperature-

dependent releases of the metal(loid) contaminants during the simulated wildfire.  

 

The thermodesorption experiments indicated that >90 % of Hg was released at ~340 °C. A 

comparison with the Hg reference compounds’ TD curves confirmed that the Hg in the biomass-

rich topsoils occurs as a mixture of the Hg bound to the organic matter and nanocrystalline 

black HgS, which exhibited similarities with the TD pattern of smelter flue dust residue. The 

release of the other metal(loid)s from the topsoils (As, Cd, Cu, Pb, Zn) is dependent on their 

solid-state speciation, which was determined by the autoSEM method. Metals (Cd, Cu, Pb, Zn) 

were released at temperatures >550 °C and were mainly retained in the ash. In contrast, As 

exhibited several emission peaks at ~275 °C, ~370–410 °C, and ~580 °C, reflecting its complex 

speciation in the solid phase. Wildfire simulating experiments enabled one to quantify the 

potential ‘worst-case scenario’ releases of the metal(loid)s. At 850 °C, up to 5–14 % As, 2–12 

% Cu, 3–17 % Pb, 2–20 % Zn and 27–79 % Cd of the total was released from the most 

contaminated topsoils. It is, therefore, evident that such polluted sites deserve attention and 

protection against wildfires to limit the potential emissions of trace metal(loid) contaminants. 

This thesis clearly shows that the adopted experimental set-ups, when combined with detailed 

geochemical/mineralogical investigations, represent useful tools for deciphering the fate of 

contaminants in wildfire-affected areas and should be combined with field investigations in the 

future. 


