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Reprocessing and recycling by element separation
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Acceleration of separation reagents development by oy
computational science e :

Conventional method Introduction of computational science
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Improvement Testing
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= [ime-consuming = Refinement and improvement

[Purpose of this study]

ODevelopment of prediction method of MA/Ln separation performance
(OElucidation of separation mechanism between MA and Ln
=enable us to develop novel separation reagents!



Computational chemical method

“Density functional theory” (DFT)
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SFua/Ln is based on difference of £
between MA and Ln

[Problem] Conventional method does not reproduce SFya,
= Tuning DFT method is necessary
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Tuning DFT to reproduce MA/Ln separation
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“Covalency” is important for MA/Ln separation

= Analyze the covalency in MA, Ln complexes
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Structure described with orbital overlap

High stability < Originates in S/yax, > Low%bility

Strongness of orbital overlap is origin of separation mechanism

= Leading to design and improve reagents based on the mechanism!
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Summary

[Conclusion]
DFT method is applied to
=reproduce MA/Ln separation performance
= c|ucidate the separation mechanism based on covalency

[Spreading effect]
Designing and prediction of novel reagents based on the mechanism
=»support the development of separation reagents with high performance

Development of separation reagents by aid of computational science
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Novel reagents development with high separation performance!
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Prospect towards the 4t Medium-/Long-Term Objectives o =

Introduction of computational science and "Al”
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Factor analysis of mechanism

Automation of molecular modeling

_ From HLLW
Nuclear Science o _
Actinide separation Platinum-group metal separation
) 4 ) 4
_ Ex) Rl for medical use Ex) Rare-metal recovery
Spin-Off Ac: a -ray source Pd: Catalyst for autobobile
=Ac/Th,Ln separation =Pd/Pt separation

Applicability to element separation for other scientific fields!
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