
Radioactive waste and 
vitrification process 
research laboratory 

   MISSIONS 
- Studies on the incorporation mechanisms  of radionuclides in nuclear waste conditioning matrices (glasses and glass-ceramics). 

- Studies on the radiation effects on nuclear materials (conditioning matrices, spent nuclear fuel, corium…). 

- Long term behavior model development of nuclear waste material under interim storage or deep geological disposal conditions. 

- Support to the remediation-decommissioning activities  by the characterization of highly radioactive materials. 

 

CONTRIBUTION TO THE BACK-END   
OF THE ELECTRONUCLEAR CYCLE 

 

TOOLS 
- 2 laboratories for solids and leachate solutions analysis. 

- 2 shielded cells dedicated to high level radioactive materials  studies. 

SHIELDED CELLS C19 C18 LEACHING TESTS 
- Dynamic mode (Soxhlets) 
- Static mode (Autoclave) 
- 60Co irradiator 
- Furnace (1150°C) 
- Gas phase chromatography 

PHYSICAL MEASUREMENTS 
- Optical microscopy 
- RAMAN spectroscopy 
- Gamma scanning 
- Mechanical properties 

measurements (hardness, 
Young modulus) 

- Density measurements 

MATERIAL SYNTHESIS 
- Calcination/Vitrification 

process 
- High temperature  
      furnace (1500°C) 

SAMPLE PREPARATION 
- Cutting 
- Embedding 
- Polishing 
- Grinding 
- Sieving 
- Micro core drilling 

 

PHYSICO-CHEMICAL 
ANALYSIS 
- Calorimetry (Thermal power, 

heat capacity) 
- Thermal treatment  
      furnaces (1500°C) 

 

- ICP AES 
- Radiometry (,,) 
- KPA (U) 
- Ionic chromatography 
- UV visible spectrometry 
- Gas phase chromatography 
- Chemiluminescence 
- Carbon measurements 
- Leaching tests in inert 

atmosphere 
 

- X-Ray Diffraction 
- Scanning Electron 

Microscope-EDS 
- Electron Probe 

Micro-Analysis 
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Leaching tests 
C19-506 hot cell 

Nuclearization 
Microscope and RAMAN 
spectrometry in hot cell 

2001 
- Beginning of active service 
in ATALANTE 
- Elaboration of  1st 244Cm 
doped nuclear glass 
- Acquisition of 1st spent 
nuclear fuel segment 
- 1st leaching tests and 
characterizations results 
 
 

2002 
1st study on 238Pu 
doped ceramic 

 
 

2006 
Contribution to the 
scientific report for the 
“Bataille” act 

 

2004 
Studies on Pu 
incorporation in glasses 

2007 
Implementation of 
a micro RAMAN 
spectrometer in 
high level  
shielded cell 

 
 

2009 
Synthesis of the 1st 241Am 
and 244Cm doped glass-
ceramics 

 
 

2010 
1st anoxic leaching tests 
on active samples in the 
new inert glove box 

2012 
1st leaching experiment 
under environmental 
disposal conditions and 
alpha radiolysis 

 
 

2017 
1st leaching experiment 
on prototypical corium  
to support the  
Fukushima site 

 
 

2019 
1st electronic  
microprobe mapping  
on High Level Waste  
for remediation-
decommissioning 
activities 

 

2018 
- Development of 
RAMAN imaging on 
nuclear materials 
- 1st leaching tests  
of (U,Pu)O2 with clay 

 

2015 
Acquisition for expertise 
of a spent nuclear fuel 
segment stored for 15 
years in a cooling pool by 
EDF 
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EPMA mapping Glass ceramic 
Sample analysis 
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RAMAN imaging 
Glass ceramic Waste conditioning glasses 

Micro RAMAN 
spectrometer 

High temperature processes 
Furnaces (1500°C) 

Inert glove box for leaching experiments 

Spent fuel segment 

High level nuclear 
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Prototypical Corium 
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ACHIEVEMENTS 

Waste conditioning glass-ceramics 


