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A particle accelerator at the Nuclear Centre of Saclay will stop working in the near future. The
characterisation of the chemical radionuclides produced in materials irradiated by particles,
including concrete used for the biological protection, is necessary in order to obtain the
radioactive classification for the waste concrete.

The distribution of radionuclides and their radioactivity inside concrete has to be modelled,
using the characteristics of :1)- nuclear particle fluxes integrated all during the life-time of the
installation, 2)-the chemical composition of the material and 3)-activation parameters of nuclear
reactions produced by particles and secondary neutrons on elements, as well.

This paper describes the techniques used for determining the chemical composition of trace
elements radioactivated by neutrons and particles, but also the major elements which act upon the
neutron penetration into the depth of the concrete.

Major elements were determined using mainly, Inductively Coupled Plasma-Atomic Emission
Spectroscopy (ICP-AES) for Si, Al, Fe, Mn, Mg, Ca, Na, K, Ti, P and Instrumental Neutron
Activation Analysis (INAA) for AI, Mn, Fe, Mg, Ca, Ba, Na, K, and other specific methods for C,
O, S, and H

Trace elements were also determined using two techniques : Inductively Coupled Plasma Mass
Spectrometry (ICP-MS) and INAA. Fourty five elements were determined either by one of these
methods or both.

For INAA, various irradiation conditions were applied, enabling the determination of short-
and long-lived radionuclides. When present, solid iron was separated by a magnetic bar after
previous breaking of the concrete. The concrete was powdered to achieve a granulometry of less
than 0 5 mm for INAA and then it was homogenized. Homogeneity was checked by INAA by
means of the determination on 5 tests per sample on radionuclides with excellent counting
statistics. Iron was determined separately by INAA.

For the determinations by ICP-AES and ICP-MS, powders were previously fused by means of
LiBCh, then dissolved in diluted HNO3 before analysis.

A comparison between the results obtained, on the one hand, by ICP-AES and INAA, on the
second hand, by ICP-MS and INAA revealed generally a very good agreement, making consistent
analytical results.
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