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Muli Analyses on Radloaciive Samples
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Analysis techniques used: » a
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T  (P— P | The materials will notably be characterized by very high resolution X-ray diffraction
R Y e i with a diffractometer specifically designed to reduce the noise induced by the
radioactivity of the samples:
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Topics and applications

angular resolution reaching 0.001°
signal-to-noise ratio around 100

Three circles for precise sample orientation, with a 40 um diameter
for the confusion sphere

Different characterization possibilities:

®= Determination of complex crystalline structures

= Measurements at different energies (anomalous diffraction)

®= Determination of residual constraints

® Characterization of microstructures and defects based on the
analysis of diffraction peak shape

The infrastructure of the beamline was designed according to the
requirements of nuclear safety authorities in the context of the
handling and analyses on radioactive materials (irradiant and
contfaminant):

o Internal pressure of hutches -80 Pa / atm
® Fire resistance 2 hours

Solution chemistry

® Complexation by inorganic ligands
® Complexation by organic ligands and natural organic matter

Applications: environment, health, waste reprocessing

Solid state physics and chemistry

® Structural properties of nuclear fuel

® Matrix for nuclear waste storage

® Stability of actinide alloys

® Study of materials for current and future nuclear facilities

Applications: energy, environment, waste reprocessing

Interface chemistry
® Radionuclides retention in the nuclear waste storage context
® Radionuclides migration to the geosphere

Applications: energy, environment e Absolute air filtration

o Airtight conduits for electrical and fluid systems
o Nuclear ventilation system with chimney

Biology

® Retention/migration of radionuclides in nuclear waste storage context
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® Study of complexes of medical interest P T, 95T a cell that has incorporated uranium i) v
® Study of biological effects due to radiation e e mne

Internal fireproof coating and filters in the
. . ventilation system ventilation system ‘
® Nuclear toxicology studies

Applications: health, environment (s / ySYNCHROTRON




