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The spinel MgA^CU is one of the materials able to be used in reactor for the

transmutation of the minor actinides stemming from the back-end of the fuel cycle. It has been

studied under irradiation since many years. Indeed, one of the first uses considered is to be

employed as material for fusion reactors. Otherwise, it was shown that spinel presents nuclear

and physico-chemical properties suitable for an utilization as nuclear inert matrix that loaded

with an actinide phase constitutes a target devoted to the heterogeneous recycling in reactor.

In order to improve the knowledge on spinel behaviour under irradiation, an assessment

of the former studies must be done. The objective of this paper is to gather all the results of

the spinel irradiations and to take out synthetic conclusion on the opportunity to use this

material for the transmutation programme.

A first and short part is dedicated to the properties of MgAl2O4 non irradiated. After its

characteristics linked to its behaviour under irradiation will be related.

In a second step the several sources of damage during irradiation in reactor will be shortly

recalled with the type of interaction with the matter. Spinel samples were irradiated in

accelerators with several ions (I, Kr, Xe, Cd, Bi,...) , with a wide range of energy and

temperature and to high fluences (up to 1022ion/cm2). However, an important macroscopic

effect of these irradiations was the swelling, which reached about 30% on the sintered

specimens irradiated at room temperature for a fluence of 1016 ions/cm2. Amorphisation and



also recrystallisation of spinel are founded. Otherwise it must be considered that under reactor

irradiation conditions (i.e. 500 °C), the swelling can be expected to become lower as indicated

with spinel heated to 500, 900 and 1200 °C during the irradiation.

The main discussion is devoted to the results of the experiments in reactor realized for

most of them in the EFTTRA collaboration : EFTTRA T2bis, T3, T4, T4 ter, MATINA 1,

TANOX and THERMHET. Spinel, loaded with UO2 or AmO2, were irradiated in different

conditions (temperature, power, neutron fluences). The damage were calculated from 30 to

1400 dpa (displacement per atom) in these seven cases.

The effect of fast neutrons, fission products recoil, alpha-decay, temperature and gas

(fission gas or helium) diffusion are discussed.

Then an optimization of spinel based IMF (Inert Matrix Fuel) is proposed taking into

account its behaviour. Solutions to deal with the limited stability of MgA^CU towards the

impact of fission products can come from special designs of the fuel microstructure. If the fuel

is composed of spherical particles (between 50 and 300 jim), which contains the americium,

in the MgA^C^, the damage to the matrix, caused by fission fragments, can be localised in the

a small volume around the sphere.

Finally some experiments are proposed to answer to some remaining uncertainties on

spinel behaviour.


