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Introduction
• The problem of biowaste disposal is one of the

key environmental challenges of our time. The 
search for efficient methods of processing organic
waste is becoming particularly relevant in the
context of increasing anthropogenic impact on the
environment. One promising approach is the use
of microorganisms to transform biowaste into
valuable metallic compounds.



Theoretical 
basis
• Biomineralization is a natural

process of the formation of

inorganic compounds by living

organisms. Microorganisms are

capable of accumulating and

transforming various elements, 

including metals, through

biochemical reactions.



The main mechanisms of biomineralization include:

• Precipitation of metals as insoluble compounds.

• Formation of organometallic complexes

• Biosorption of metal ions
Biocatalytic

• Biosorption of metal ions
Biocatalytic reduction of metals

• The objects of the study were various types of biowaste (plant residues, food waste, livestock waste). Strains of
bacteria from the genera Pseudomonas and Bacillus, other bacterial strains, and several species of fungi were used
as biological agents.



The research 
methodology included:
• Preparation of biowaste samples

• Incubation with microbial cultures

• Monitoring of the mineralization process

• Analysis of the obtained metallic

compounds



Research Results In the course of the 
experiment, it was established that 
microorganisms are capable of 
effectively transforming organic 
substances with the formation of the 
following metallic compounds:



Efficiency of the 
process 
depends on:
• The chemical composition of 

the raw material

Temperature and humidity
conditions pH of the medium



Discussion of the Results





Research 
Prospects



Methods for obtaining
precious metals using 
microorganisms



Mechanism of
metal extraction

The extraction process is based on the ability of specific bacterial strains to:

• Oxidize sulfide minerals

• Transform metals into a soluble form

• Catalyze chemical reactions

The most effective microorganisms for the process:

• Bacteria of the genus Acidithiobacillus

• Bacteria of the genus Leptospirillum

• Bacteria of the genus Sulfobacillus

• Strains of C. Metallidurans

• Others



Technological 
features of the 
process



Practical application



Technology 
Development 
Prospects



Economic 
significance





Recommendations
for scaling up



Mechanisms of Transmutation of Chemical Elements in 
Microorganisms

Theoretical Foundations of the Process

Nuclear transmutation in microorganisms represents a unique 
biological process of converting one chemical element into 
another.



The following 
microorganisms play a 
crucial role in transmutation:

Объяснение перевода / 
Explanation of the 
translation:



The process is realized through 
the following biochemical 
pathways:

Объяснение перевода / 
Explanation of the translation:



Practical 
Application

The technology 
enables:



Obtain rare isotopes for:



Economic Significance

The technology opens up
opportunities for:



Microbiological transmutation represents a 
revolutionary approach to the transformation of 
chemical elements.

Further study of the mechanisms of this process 
could lead to the creation of new technologies in 
the fields of nuclear physics, ecology, and 
industry.
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