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/Context & Aim of the study N

The need of cleaning of equipment employed in the nuclear industry is growing and will be a —> Study of the factors responsible for residual contamination

major issue in the coming decades. To deal with such situation, the decontamination of

metallic equipment by laser ablation Is an advantageous technique that can provide the - Comprehension of ablation mechanisms induced by nanosecond
reduction of nuclear waste while minimizing the worker exposure. The efficiency of this regime using modelization

process has already been proved but the previous studies showed the presence of a residual
contamination. The goal of this study Is therefore to determine the limiting factors of the

- Optimization of laser decontamination

Qchnique by the comprehension of the physical phenomena involved. /

Experimental protocol

Material LASER set up Experimental strategy

Aspiration nozzle

Stainless steel AISI 304L
| Fe Cr Ni_ Mn Si Co Mo C

%
weight Bal. 1857 9.23 144 036 0.22 0.22 0.02

» Characterization of the ablated matter

: » Optimization of laser cleaning
and the surface after cleaning

parameters

» Modelling of a laser interaction with

Parameter Min Max
metal surface

5J/cm?2 12 J/cm?2
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Modelling of laser ablation

*+ Modelling of a single laser impact with COMSOL Multiphysicse : c
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B  Modelization of multi pulse interaction to evaluate the effect of heat accumulation and of

Understanding of the influence of the Decontamination of surface liquid matter convection
accumulated energy during treatment defects (cracks, etching) | S o
and of the different thermal cycles B Calculation of the spatial distribution of Eu to trace its diffusion in the bulk

Conclusions Perspectives
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Surface defects with controlled geometry

K/ Development of an oxidation process with incorporation of \

Eu as a radionuclide simulant » Optimization of decontamination parameters

« Surface microetching by laser
- Analysis at the bottom of the cracks

« Juxtaposition of removable polished plates
- Analysis of matter and microstructure
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