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INTRODUCTION

Ecological role: It thrives in highly acidic environments, with an
ideal pH range of 2 to 3, making it indispensable in managing
acidic mine drainage. The organism plays a pivotal role in
facilitating the leaching of metals from insoluble sulfide and
oxide ores, both in natural settings and in industrial mineral
extraction. A. ferroxidans is key to the biogeochemical cycling of
iron and sulfur in nature. lts activity contributes to the
formation of acid mine drainage, where sulfide mineral
oxidation increases acidity and enhances metal solubility. This
bacterium is employed in bioleaching processes to extract
metals such as copper, gold, and uranium by breaking down
their ore matrices through its metabolic activities.

Acidithiobacillus ferroxidans is a chemolithoautotrophic
bacterium which oxidize iron and sulfur, playing a significant
role in bioleaching and bioremediation processes.
Characteristics: Rod-shaped bacterium that occurs as single
cells or in the form of chains. It is an autotroph, meaning it
produces carbon dioxide metabolites using inorganic
substrates. It primarily oxidizes ferrous iron (Fe?*) to ferric iron
(Fe3*) and reduces sulfur compounds (e.g., thiosulfate and
elemental sulfur) as energy sources, according to the following
reactions:

» substrate oxidation,
® proton consumption,

A. ferrooxidans

Applications: A. ferroxidans is utilized in bioleaching processes
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Research significance: A. ferroxidans is a model organism for studying extremophiles, microbial ecology in acidic environments, and the biochemical mechanisms of metal
oxidation. Ongoing research aims to improve bioleaching processes and enhance metal recovery efficiency.

Microorganisms under investigation RESULTS
Standard curve for dry mass of Acidithiobacillus ferroxidans consortium determination.
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released in acidic conditions.

Relation of measured absorbance at 500 nm to dry mass of A. ferroxidans.
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based on absorbance at 500 nm using a standard curve for the dry
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SUMMARIZATION AND CONCLUSIONS

Microorganisms isolated from natural sources in the form of mixed cultures are useful tools for biotechnological processes. Depending on the isolation environment, mixed cultures have their own unique properties to ensure high natural process efficiency. Therefore, learning about their properties is important
for use in controlled biotechnological processes. This presentation presents the characterization of a consortium of extremophilic bacteria for which the natural habitat is low pH conditions (pH 2-3) isolated from arsenic-containing waste. The bacteria were cultured on 9K liquid medium and the isolation
procedure was carried out. The considerable difficulty in isolating pure bacterial cultures is complicated by the solid product formed, mainly jarosite, which is isolated by filtration and centrifugation with bacteria cells. Thus, effective reliable isloation method has to be developed. The growth of consortium
containing A. ferroxidans is typical for bacteria, wich counterpart with substrate consumption, biomass and product formation. As it is known in the literatur, the inhibition effect of bacteria growth when th substrate concentration increases. This is reflected in both specific growth rate and biomass coefficient. The
models concerning substrate inhibition solely are insufficient to provide reliable inhibition parameters. Therefore, the model has to be extended for the product inhibition effect. The Zeta potential was also measured to provide the nformation about the influence of substrate concentration on chargé which is on
the surface of the bacteria cell surrface which is important for future experiments concerning application of the bacteria in various metal leaching processes.
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