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Presentation Abstract

 At present intensive investigations are being carried on in many countries with a view to developing effective methopds of treating radioactive waste (RW).  In most cases those works are aimed at providing isolation of RW from environment and long term safe storing RW of different origination.  One of the directions of developing such technologies with application to low and intermediate level RW stipulated significant decreasing of the waste initial volume and converting it into a form suitable for disposing it of for a long term storage.  

It is recognized now by many specialists that the most perspective technology for solving this problem is the technology of plasma pyrolysis of the organic components and melting inorganic part of RW and converting it into the form of vitrified slag.  Provided the appropriate technical solution implemented the technology stipulates incorporating (capturing) 90-95% of the entire radioactivity of the waste material inside the vitrified slag as well as actual absence of dangerous discharging of radioactive and other hazardous products into the atmosphere.

 Such technology has been developed in Russian Research Center “Kurchatov Institute” and realized in Russia in cooperation with Scientific and Industrial Association “Radon” at two pilot facilities – installations “Pyrolis” and “Pluton” – and at present, based on those two installations, a number of new facilities of higher capacity for processing RW at nuclear power plants and processing waste of different originations.  It is wirth to note that these Russian facilities obtain a number of significant advantages as compared to other known installations implementing analogous technological principles, in particular, the “PACT” installations developed and manufactured by thr “Retech” US company.

However, even these sophisticated installations do not solve completely the problem of RW remediation since the secondary product of plasma processing, though being highly stable, nevertheless remain radioactive and hence needs special handling and storage space.

Meanwhile, thanks to the success in research of low energy transmutation of nuclei of chemical elements, now there has appeared a possibility of solving the problem of utter remediation of RW.  The results of experimental and theoretical research of a group of Russian scientists at the Dubna Center of Applied Physical Research (publiched in the journal “Annals de la Fondation Louis de Broglie”, vol. 28, № 2 2003.  Web-site: http://FondationLouisdeBroglie.org  Article:  Low Energy Transmutation of atomic Nuclei of Chemical Elements by V.Kuznetsov et al.) allow to hope that the newly discovered method of electromagnetic impact on radioactive materials that results in transforming unstable isotopes into stable ones and such process is not accompanied with any ionizing irradiation.  It was determined that low energy transmutation is actually a threshold nuclear reaction of resonance nature and of exothermic type which makes it energetically advantageous.  According to their findings in order to inityiate reaction of transmutation radioactive material is placed into special reactor and subjected to irradiation with electro-magnetic energy of specific frequency, amplitude and topology.  The authors of that discovery determined that the process of transmutational processing RW may take from decades of minutes to several hours depending on the isotopic composition of radioactive compound and its concentration.  The highest efficiency of the process is achieved when working with concentrated mixtures.  

Such conclusion makes it reasonable to stipulate that the most effective approach towards RW remediation may become combination of the above mentioned plasma processing technology which provides concentration of dissipated radioactivity into slag compound thanks to the capability of the plasma process to capture most of the radioactivity provide almost 100-fold shortage of the slag volume as compared to the initial volume of the material accepted for processing, - combination of the same with the process of stabilization of the radioactive slag in special transmutation reactor.  The task of today is recognized to be practical development and creation of an experimental sample of such reactor based on the principles found by Russian scientists.    

