
HAL Id: cea-04722324
https://cea.hal.science/cea-04722324v1

Submitted on 4 Oct 2024

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

A new plutonium metal certified reference material at
CETAMA: release of the MP4 standard

Sebastien Picart, Marielle Crozet, Ygor Davrain, Caroline Bertorello, Giacomo
Canciani, Cedric Rivier, Danièle Cardona, Guillaume Legay, Guillaume Bailly,

N. Caussignac, et al.

To cite this version:
Sebastien Picart, Marielle Crozet, Ygor Davrain, Caroline Bertorello, Giacomo Canciani, et al.. A
new plutonium metal certified reference material at CETAMA: release of the MP4 standard. Atalante
2024 - Sixth International ATALANTE Conference on Nuclear Chemistry for Sustainable Fuel Cycles,
Sep 2024, Avignon, France. �cea-04722324�

https://cea.hal.science/cea-04722324v1
https://hal.archives-ouvertes.fr


ATALANTE 2024 – Nuclear Chemistry for Sustainable Fuel Cycles 

1 

A New Plutonium Metal Certified Reference Material at 
CETAMA: Release of the MP4 Standard 

S. Picart1, M. Crozet1, Y. Davrain1, C. Bertorello1, G. Canciani1, C. Rivier1, D. Cardona2, 
G. Legay2, G. Bailly2, N. Caussignac2,C. Zeleny2, A.Quemet3, S. Baghdadi3, C. 

Maillard3, S. Jan3, S. Mialle4, C. Cruchet4, H. Isnard4, W. Pacquentin4, F. Doreau5, P. 
Estevenon5, J. Lorino5, L. Picard5, S. Richter6, Y. Aregbe6, A. M. Sanchez Hernandez7, 

H. Schorle7, R. Buda7, U. Repinc8, M. Kohl8, J. Hiess8, G. Duhamel8, M. Sumi8. 
1 CEA, ISEC, DMRC, CETAMA, Univ. Montpellier, Marcoule, Bagnols-sur-Cèze, France 

2 CEA, DAM, Valduc, Is-sur-Tille, France 
3CEA, ISEC, DMRC, L2AT, Univ. Montpellier, Marcoule, Bagnols-sur-Cèze, France 

4CEA, ISAS, DRMP, LANIE, Univ. Paris-Saclay, Gif-sur-Yvette, France 
5CEA, ISEC, DMRC, LSEM, Univ. Montpellier, Marcoule, Bagnols-sur-Cèze, France 

6Joint Research Centre (JRC), European Commission, Geel, Belgium 
7Joint Research Centre (JRC), European Commission, Karlsruhe, Germanyuua 

8IAEA, SGAS, NML, Seibersdorf, Austria 

 
 
The production and use of high-purity plutonium (Pu) metal standards are the cornerstone of Pu fissile 
material accountancy, as they are needed to calibrate the analytical tools used to characterize Pu-containing 
materials. But the task is a relatively complex one, because facilities capable of purifying and producing 
high-purity Pu in metal form are very rare, and also because it requires a large workforce to characterize the 
material and determine reference values. 
More than ten years ago, CEA Valduc and CETAMA joined forces to launch the MP4 program in order to 
complete the range of Pu metal certified reference materials (CRMs) in CETAMA's catalog. The aim was to 
offer the CRM in the form of a metal piece with reduced mass compared with the current MP2 CRM (See 
fig. 1). 
Manufacturing and packaging took place over the 2017-2019 period, and material characterization was 
carried out through the organization of an interlaboratory comparison (ILC) involving expert laboratories of 
CETAMA’s network from 2021 to 2023.  
In this paper, we will detail the data processing, which enabled us to determine reference values for various 
quantities such as the Pu isotopy and the Pu mass fraction. We will also try to convince you that the MP4 
stands for a remarkable and unique Pu metal standard with a reduced mass and a comprehensive set of 
certified values. 

 
Figure 1: MP4 Pu metal pieces in their sealed glass ampoule. 


