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Introduction

Post-irradiation examination of spent nuclear fuel (SNF) includes destructive analysis for the determination of long-lived actinides and lanthanides (fission
products) concentrations such as U, Pu, Nd & Gd (in Gd fuels). This is done using isotope ratio (IR) measurements with inductively coupled-plasma mass
spectrometry (ICP-MS) or, alternatively, by thermal ionization mass spectrometry (TIMS) & a-spectrometry. Sector field (SF) ICP-MS is a single detector
ICP-MS instrument well known for flat top peaks, which increase the precision of IR measurements. Coupling high pressure ion chromatography (HPIC) on-
line with ICP-MS rapidly eliminates notorious isobaric interferences whilst reducing the analyst's exposure to radiation.

Objectives

1. Optimize acquisition parameters of the SF-ICP-MS and select a calculation method [point-by-point (PbP), linear slope regression (LSR) or peak area integration
(PAIl)] to obtain the most precise IR.

2. Characterize two types of SNF (Uox and Gd fuel) using isotope dilution HPIC-SF-ICP-MS.

3. Determine the overall uncertainty budget of isotope dilution HPIC-SF-ICP-MS to compare it to that of ISO 17025 accredited isotope dilution TIMS & a-spectrometry.

Materials & methods
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