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drainage sites, but relatively little information is avail-
able about their activities at suboptimal temperatures 
and in cold environments. The objective of this study 
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monitored. Mineral crystalline phases before and after 
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of A. thiooxidans than those in the chemical oxidation 
experiments. The higher oxidation rate for all miner-

oC experiments. For sphalerite 
leaching at 25oC at pH 4, SO4 increased to 21.6 mM, 

mM at the end of the biotic experiments, respectively. 
At 10oC and pH 4, SO4

2, the concentration of sulfate increased to 1.6 mM, the 

-
tion of sphalerite by A. thiooxidans produced sulfate its 

oC, 
higher levels of SO4 and Pb at the end of leaching by A. 
thiooxidans
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mineral formation such as anglesite, polymorphite and 

all temperatures. Our results have demonstrated that A. 
thiooxidans

addition to biochemical chemical reaction as indicated 
by various oxidation rates.


