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Abstract 

In the report the prehistory, detailed theoretical justification and the results of numerous experiments 

on accelerated nuclear transmutation of of different stable isotopes and effective nuclear deactivation 

of radioactive isotopes (including reactor waste) in growing microbiological cultures are discussed. In 

our initial experiments (1992-2000) [1]. we have created the optimal safe biotechnology for nuclear 

transmutation of different light, middle-mass and heavy stable isotopes (e.g. 55 57Mn d Fe+ = , 
23 31 54Na P Fe+ = , 133 134Cs p Ba+ = ) in biological systems.  During our later experiments (2000-2015, 

[1-4]) we realized the transmutation reactions in microbe syntrophiс associations (MSA) for long-

lived reactor isotopes and have observed fast (accelerated by 35 times in relation to natural decay of 

30 years ) transmutation of reactor 137Cs  isotope to stable 138Ba  isotope in 
137 138Cs p Ba+ =  reaction. 

The process of deactivation is connected with accelerated nuclear transmutation of these radioactive 

isotopes to stable isotopes during growth and metabolism of optimal and resistant to strong radiation 

type of MSA. In recent years (2016-2021) further improvements in biotechnology has led to very 

significant progress of these processes. At the most optimal conditions and optimal MSA the decrease 

in 
137Cs  concentration over 15 days reached 70% and was accelerated by 103 times ib relation to the 

natural decay. 

 In the report, biophysical and physical aspects and mechanisms of accelerated controlled nuclear 
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 reactions in growing biological systems are discussed. It was shown that the physical mechanism of 

nuclear reactions in growing biological systems is connected with formation of coherent correlated 

states of interacting nuclear isotopes [5,6]. This process is accompanied by giant energy fluctuations 

(up to 10-50 keV and more) of these nuclei, which can exist for a relative long time, sufficient to 

produce nuclear reactions. The generation of this fluctuation happens automatically in non-stationary 

potential biological nano-wells, which are formed in various biophysical and biochemical  

processes in growing biological objects - for example, during cell division, at DNA replication, at the 

entrance to ion channels in cellular plasma membranes and in other places of growing biological 

objects. 

 These low energy nuclear processes play a very important role in ecology, marine geology, biology 

and medicine and can be effectively used to natural and controlled clean the environment from 

radioactive waste.  

Keywords: Low energy nuclear reactions; nuclear reactions in biological systems; safe deactivation 

of radioactive waste; coherent correlated states. 
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