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SPECIFICATION 

Magnetic collectors 

5 The present invention concerns collectors for use 
magnetic separators for removing particles from 
liquids, and in particular the removal of particles 
from liquids during the reprocessing of nuclear fuel 
materials. 

10 After a nuclearfuel has been irradiated in a nuclear 
reactor, the fuel may be processed to isolate the 
uranium and plutonium from the fission products. 
Prior to this step the irradiated fuel can be dissolved 
in nitric acid in a dissolver and the processing per-

15 formed on the resulting solutions of uranium, 
plutonium and fission products utilising solvent 
extraction techniques. The presence of undissolved 
solid material in the solutions can interfere with the 
processing and accordingly it is desirable to remove 

20 any undissolved solid material from the solutions. 
It is known to remove the undissolved solid mater-

ial by passing the outflow from a dissolver through a 
magnetic separator to remove ferro-magnetic and 
para-magnetic solid particles from the solution leav-

25 ing the dissolver. As the outflowfrom the dissolver 
is highly corrosive it follows that the material on 
which the solid particles are collected must be resis-
tant to corrosion if it is to have a useful service life. 

The solid particles can be collected on fer-
30 romagnetic bodies, generally spheres, located 

within a magnetic field and it is known to coat or 
plate the individual bodies with a material such as 
platinum or gold which is resistant to attack by nitric 
acid to thereby protect and prolong the life ofthe 

35 bodies. 
The aim ofthe present invention is to provide an 

alternative method of sheathing the ferromagnetic 
bodies with a protective acid resistant metal. 

According to the present invention a method of 
40 forming a collector for use in a magnetic separator 

comprises isostatically pressing a metal which is 
resistant to attack by nitric acid about ferromagnetic 
bodies whereby to encase the bodies in the metal. 

The bodies can be positioned in a tube of said 
45 metal which is then deformed about the bodies by 

isostatic pressing. Alternatively, the bodies can be 
located in an annulargap between two cylinders 
prior to isostatically deforming the cylinders to 
encase between plates or sheets of said metal which 

50 are then isostatically pressed about the bodies. 
The invention will be described, by way of exam-

ple, with reference to the accompanying drawings, 
in which: 

Figure 1 illustrates, insertion, an embodiment of a 
55 collector unit formed by isostatically pressing a 

metal tube about ferromagnetic spheres; 
; Figure 2 illustrates, partly in section, a second em-

bodiment of a collector unit formed by isostatically 
pressing concentric cylinders about ferromagnetic 

60 bodies; and 
Figure 3 illustrates a plate form of collector unit. 
A collector unit illustrated in Figure 1 is formed from 

a plurality of ferromagnetic spheres 1 and a tube of 
metal 2 which is resistant to attack by nitric acid. The 

65 metal 2 can be stainless steel. The spheres 1 are 

dropped into the tube and the ends 3 of the tube are 
sealed after evacuation to remove air. The sealed 
tube containing the spheres is then subjected to 
external pressure by the technique known as isosta-

70 tic pressing, which can be hydraulic or pneumatic, to 
deform the tube into the shape shown in Figure 1 in 
which each individual sphere 1 is separately 
sheathed in the acid-resistant metal. The spheres 1 
are spaced apart along the length ofthe deformed 

75 tube. A plurality of such collector units can be 
assembled within a magnetic separaterto form a 
collectorfor the undissolved solid material in the 
outflow from a dissolver. 

In Figure 2, a collector unit comprises inner and 
80 outertubes or cylinders 4 and 5, respectively, 

formed from acid resistant metal. To form such a 
collector unit, ferromagnetic bodies 6 are placed in 
an initial gap between the cylinders 4 and 5. The 
tubes are then isostatically pressed to deform the 

85 tubes about the bodies 6 and into the configuration 
shown in Figure 2. The bodies 6 are embedded 
within the metal ofthe cylinders. The ends of the 
cylinders are sealed during the pressing operation 
and the cylinders can have any required length. A 

90 collectorfor use in a magnetic separator can com-
prise a plurality of such units as shown in Figure 2. 

In Figure 3, a collector unit is formed by isostati-
cally pressing two plates 7 and 8 about ferromagne-
tic bodies 9. The plates are formed from acid resis-

95 tant metal and the bodies 9 are embedded within the 
metal ofthe plates. The periphery of the unit is sea-
led during the pressing operation. A collectorfor use 
in a magnetic separator can be formed from a plural-
ity of such plate units. 

100 The ferromagnetic bodies can be particles of 
metallic iron or magnetic iron oxide and the bodies 
can be any geometric shape and not necessarily 
spheres as shown in the drawings. 

Metals other than stailness steels can be used for 
105 cladding the ferromagnetic bodies. For example, 

other metals which are resistant to attack by nitric 
acid are gold, platinum and palladium. The term 
"metal" as used herein and in the claims includes 
metal alloys which are resistant to attack by nitric 

110 acid. 
The collector units described are for use in magne-

tic separators. A separator comprises a bank or 
group of collector units which are located in a 
magnetic field so as to collect the solid particles con-

115 tained in the outflow from a dissolver for irradiated 
nuclearfuel. Forthis purpose the collector units 
should (a) present a large collection surface to the 
outflow, (b) incorporate small particle size of fer-
romagnetic bodies (c) have thin cladding relative to 

120 particle size and (d) allow instantaneous release of 
collected solid materials upon removal ofthe 
magnetic field. These requirements are met by the 
collector units described hereinabove. 
CLAIMS 

125 1. A method of forming a collectorfor use in a 
magnetic separator which comprises isostatically 
pressing a metal which is resistant to attack by nitric 
acid about ferromagnetic bodies whereby to encase 
the bodies in the metal. 

130 2. A method according to claim 1 which com-
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prises locating the ferromagnetic bodies in a tube of 
said metal and isostatically pressing the tube to 
encase the bodies. 

3. A method according to claim 1 which com-
5 prises locating the ferromagnetic bodies between 

two concentric cylinders of acid resistant metal and 
isostatically deforming the cylinders to encase the 
bodies. 

4. A method according to claim 1 which comprises s 

10 locating the ferromagnetic bodies between laminar 
plates of acid resistant metal and isotatically pres-
sing the plates aboutthe bodies. 

5. A method of forming a collector for use in a 
magnetic separator substantially as herein described t 

15 with reference to the accompanying drawings. 
6. A collector for use in a magnetic separator 

when formed by the method as claimed in any pre-
ceding claim. j 

7. A collector for use in a magnetic separator 
20 substantially as herein described with reference to 

and as illustrated in Figure 1 or Figure 2 or Figure 3 
of the accompanying drawings. 
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