
 
 
 
 
 
 
Environmental Engineering and Management Journal                                                                      April 2018, Vol.17, No. 4, 897-904 

http://www.eemj.icpm.tuiasi.ro/; http://www.eemj.eu 
 

 

 

 
 

 
 
 

“Gheorghe Asachi” Technical University of Iasi, Romania 
 

 

 

 

CHEMICAL OXIDATION INTEGRATED INTO BIOLEACHING  

OF PYRITE AND CHALCOPYRITE USING IMMOBILIZED BIOMASS 
 

Arevik Vardanyan
, Narine Vardanyan, Anna Khachatryan, Zaruhi Melkonyan 

 
Laboratory of Geomicrobiology of SPC “Armbiotechnology” NAS of Armenia,  

14 Gyurjyan Street, Yerevan, 0056, Armenia 
 

 
Abstract 
 
Chemical oxidation of pyrite and chalcopyrite by ferric sulfate (Fe2(SO4)3) solution and biogenic ferric iron obtained by mixed 
culture of isolated thermotolerant Acidithiobacillus sp. 13Zn and Leptospirilum ferriphilum CC immobilized on natural carriers- 
zeolite and shungite was studied. Oxidation rate of sulfide minerals was estimated by the decrease of Fe3+ (oxidant) and increase 
of Fe2+ ions in the solution. It was revealed that chemical oxidation of chalcopyrite by biogenic ferric iron occurred 2-3 times more 
intensively than that by Fe2(SO4)3 solution. Pyrite oxidation rate by biogenic ferric iron was twice higher than that by chemical 
ferric iron solution. It was shown that the treatment of pyrite and chalcopyrite by biogenic ferric iron allows to increase on average 
1.5 - 2 times the bioleaching of iron from pyrite and iron and copper from chalcopyrite by the associations of iron and sulfur 
oxidizing bacteria.  
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