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Nuclear power generation has low carbon emissions, but it generates spent fuel or high-level radioactive waste (HLW), which requires special underground facilities for long-term storage. One method of dealing with HLW is Partitioning and transmutation, which aims to group them according to their chemical and nuclear physical properties, and separate long-lived radioactive nuclides such as americium to reduce the long-term activity and heat generation of radioactive waste. Americium can subsequently be transmuted into radionuclides with shorter half-lives. However, this requires separating trivalent actinides and lanthanides, which is a complex task due to the similar physical and chemical properties of these elements. One convenient method for this in chemical technology is solvent extraction. The study focuses on the efficacy differences between selective and non selective ligands in the treatment of high-level radioactive waste.
The paper considers the main non-selective ligands that allow the extraction of trivalent actinides and lanthanides together. In this case, separation is achieved by selective back-extraction. Non-selective ligands include phosphorus-containing organic compounds (tri-n-butyl phosphate, aliphatic phosphine oxides, carbomoylphosphine oxides, phosphoric acids) and diamides of malonic acid, diamides of diglycolic acid.
Selective ligands allow the separation of americium(III) at the extraction stage, while leaving the lanthanides(III) in the initial aqueous phase. among the selective extractants, one can distinguish bis-triazinyl derivatives of N-heterocycles, diamides of N-heterocyclic acids (bipyridine and phenanthroline) and phosphine oxides and diphosphonates based on N-heterocycles.
The work examines these compounds in detail, their main advantages and disadvantages. Particular attention is paid to identifying the patterns of "ligand structure - extraction properties" for various classes of extractants. Some conclusions are made about the most promising classes of compounds for the extraction of americium(III) from high-level waste.
