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(54) Recoverable neutron absorbers 

(57) In the reprocessing of irradiated 
nuclear fuel elements the nuclear fuel 
material is separated from the 
material which forms the remainder of 
the elements by dissolving the nuclear 
fuel material in nitric acid. Neutron 
absorbers are added to control 
criticality. The neutron absorbers 

comprise pellets each having a core of 
neutron absorbing material encased in 
a sheath of a material which is 
resistant to attack by acid, the core or 
sheath being magnetic. The sheath 
protects the core of neutron absorbing 
material from attack by the acid and 
the magnetic content of the core or 
sheath enables the absorbers to be 
recovered for reuse by magnetic 
separation techniques. 
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SPECIFICATION 
Improvements in and relating to neutron 
absorbers 

The present invention concerns neutron 
5 absorbers. 

After irradiation in a nuclear reactor, irradiated 
nuclear fuel material can be processed to separate 
the fission products from reusable nuclear fuel 
material. The separation of the reusable nuclear 

10 fuel is usually a solvent extraction process and 
before such a process can be used the irradiated 
nuclear fuel material has to be dissolved in a 
suitable liquid medium, which is usually nitric acid. 

Nuclear fuel material for use in a nuclear 
15 reactor is contained in fuel pins and several fuel 

pins can be combined together into a fuel element. 
The pins are held in a spaced-apart relationship by 
grids and the fuel element has an outer tubular 
cover or wrapper. Separation of the nuclear fuel 

20 material from the material which forms the fuel 
pins, grids and wrapper can be carried out by 
preferentially dissolving the nuclear fuel material 
in the liquid medium leaving the material of the 
fuel pins, grids and wrapper to be disposed of as 

25 solid radioactive waste. Before the liquid medium 
can contact the nuclear fuel material the fuel pins 
have to be opened. This can be done by a shear 
machine which shears the fuel pins into short 
lengths and thus allows the liquid medium to 

30 reach the fuel material. 

To facilitate the removal of the radioactive solid 
wastes the short lengths of sheared fuel pins can 
be allowed to drop into a basket immersed in the 
nitric acid. The nuclear fuel is dissolved out into 

35 the acid leaving the wastes in the basket. The 
basket is removed periodically to dispose of the 
wastes. 

It is required to control criticality, that is, to 
prevent the possibility of the occurrence of a self-

40 sustaining chain reaction condition, and this can 
be achieved by adding neutron absorbers into the 
basket. However, the neutron absorbers must be 
resistant to attack by the acid and should be 
recoverable from the wastes in the basket for 

45 reuse in order to reduce capital and operating 
costs. The aim of this invention is to provide 
reusable neutron absorbers which can be 
separated from the radioactive solid wastes found 
in the basket after dissolution of the nuclear fuel 

50 material. 
According to the present invention a neutron 

absorber for use in a dissolver of a reprocessing 
plant comprises a pellet having a core of neutron 
absorbing material encased in a sheath of material 

55 resistant to attack by nitric acid, the core or sheath 
being magnetic. Magnetic separation of the pellet 
from the radioactive solid wastes can be achieved 
by including a magnetic material, such as mild 
steel, in the core or by forming a sheath from a 

60 magnetic, acid resistant stainless steel. Such a 
stainless steel can be a so called "super-ferritic" 
stainless steel being an alloy of iron with about 
17.5% by weight chromium and a carbon content 
not exceeding 0.03% by weight. 

65 Magnetic separation techniques are well known 
in which a magnetic constituent in a mixture can 
be separated from the remainder of the mixture by 
exposing the mixture to a magnetic field. 

The pellets can be introduced into the basket 
70 simultaneously with the fuel pins or the pellets 

and the fuel pins can be introduced into the basket 
as successive layers. 

Gadolinium, samarium, boron and Cadmium 
are examples of suitable neutron absorbers which 

75 can be mixed or combined with mild steel or other 
magnetic material to form the core of the pellet. 
Austentitic steel is a material which is resistant to 
attack by nitric acid and which can form the 
sheath of the pellet. Alternatively, and as 

80 mentioned, the sheath can be a magnetic, acid 
resistant stainless steel. 

Upon withdrawal of the basket from the 
dissolver the contents can be passed across 
magnet pole pieces to separate the pellets from 

85 the solid wastes. The pellets can then be returned 
to the basket for further use. 

CLAIMS 
1. A neutron absorber for use in a dissolver of a 

reprocessing plant comprising a pellet having a 
90 core of neutron absorbing material encased in a 

sheath of material which is resistant to attack by 
nitric acid, the core or sheath being magnetic. 

2. A neutron absorber as claimed in claim 1 in 
which the core comprises a neutron absorbing 

95 material and a magnetic material. 
3. A neutron absorbing material and the sheath 

comprises a magnetic, acid resistant stainless 
steel. 

4. A neutron absorber as claimed in claim 1 
100 substantially as hereinbefore particularly 

described. . 
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