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Highly radioactive waste (HLW) is mainly producing from nuclear fuel reprocessing. It contains a variety of radioactive nuclides with long half-lives, such as americium-241, cesium-137 and some plutonium isotopes. These isotopes emit high-energy alpha, beta, and gamma rays, posing serious threats to human health and the environment. The safe management of radioactive waste, particularly high-level waste (HLW), is a critical challenge due to its long half-life and high radioactivity.  
Highly radioactive waste should be disposal and the glasses matrix is the first barrier to prevent waste from entering the environment. However, finding the optimal composition is a very complex task because of the wide variability of composition. Therefore, artificial intelligence methods are considered to solve this problem. Traditional materials like glasses and ceramics have been used for immobilization, but iron phosphate glasses (IPGs) have gained attention for their unique properties, such as high chemical durability and radiation resistance. This study explores the use of IPGs for radioactive waste immobilization, combining theoretical AI modeling to predict optimal compositions and experimental validation to confirm their effectiveness.
The purpose of the experiment is to develop a composition of iron phosphate glass suitable for immobilizing radioactive waste by using artificial intelligence methods and next experimental verification. In this work, we use machine learning and optimization algorithms to predict the compositions and properties of glass matrices. Also, we use X-ray diffraction and EDX to look at the substances and structures we obtain to validate the properties predicted.
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