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Target Preparation group today

Permanent staff: 2.2 persons
Temporary staff: 3 persons
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Target Preparation at IRMM today

• Thin actinide targets
Vacuum deposition 
Electrodeposition

• Thin polyimide foils

• Mechanical transformation techniques
Rolling
Wire drawing
Punching
Pressing

• Alloy preparation by arc melting

• Examples

• Future developments
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Thin 235U targets by vacuum deposition

vacuum deposition of 235UF4 from a 
resistance-heated Ta-crucible source
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Preparation of 235UF4

Hydrofluorination by wet chemical precipitation method

235U3O8                          
235UF4       suitable for sublimation

U3O8 + 6HCl � 6+3UO2Cl2 + 2H2O + H2�

6+UO2Cl2 + SnCl2 � 4+UCl4 + SnO2

UCl4 + 4HF � UF4� + 4HCl
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Thin actinide targets by electrodeposition

electrodeposition of e.g. UO2(NO3)2
on metallic backing in isopropanol

233U, 234U, 235U, 236U, 238U, 237Np, 239Pu

C. Ingelbrecht et al. Nucl. Instr. and Meth. in Phys . Res. A 397 (1997) 34-38
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Characterisation of thin radioactive targets

activity measurement by low-
geometry alpha counting using 
a Si surface barrier detector.
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Thin polyimide foils

thin substrate foils for nuclear targets

thickness: 30 – 50 mg/cm2

• in situ polymerisation on glassplates

• excellent resistance to 
temperature 
radiation 
chemicals 

• mechanically strong
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Preparation of thin polyimide foils

1,2,4,5 - benzenetetracarboxylicdianhydrid
+ 4,4‘ - diaminodiphenylether

N,N' – dimethylformamide

preparation of polycondensate solution
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Preparation of thin polyimide foils

preparation of glassplate
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Preparation of thin polyimide foils

transfer of polyimide foil onto ring
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Characterisation of polyimide foils

thickness measurement with photospectrometer

reflection mode transmission mode
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Rolling

thin metallic foils: thickness 1.0 – 0.05 mm
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Wire drawing

thin metallic wires

steps of 1 mm

Ø 3.5 mm

steps of 0.1 mm steps of 0.01 mm

Ø 1.1 mm Ø 0.5 mm
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Punching

Ø 1-50 mm Ø 50-100 mm

metallic discs Ø 1 – 100 mm, thickness < 0.5 mm
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Pressing

homogeneous powder compacts
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Target Preparation activities today

Characterisation of mechanically transformed target s:

• Thickness and diameter

caliper: readability 10 mm

micrometer: readability 1 mm

• Mass

weighing: readability 10 mg
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Target Preparation activities today

Alloy preparation by arc melting:

• tungsten electrode

• Argon atmosphere

• samples up to 200 g

• temperature up to 3500°C
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Examples
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Examples of deposited actinide targets

233U

235U

233U electrodeposited target 

Ø 20 mm, thickness 380.7 µg U.cm-2

on Duralumin substrate

235U vacuum deposited target 

Ø 70 mm, thickness 67.2 µg U.cm-2

on 27 mg.cm-2 polyimide foil with 50 mg.cm-2 Au layer
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Na disc

Characterisation in Ar-atmosphere:

Total mass: 19.44 ± 0.04 g    

Diameter: 79.80 ± 0.08 mm

Thickness: 4.23 ± 0.08 mm

Mechanical transformation in petrol:

cutting, pressing, mechanical rolling and punching
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Future developments
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Future developments

• Preparation of thin deposited layers:
6LiF by vacuum deposition 

10B by electron bombardment

• Preparation of reactor melt-wire temperature monitors 
by arc melting

Pb – 7.5% In
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Future developments

• Installation of new facilities designed and adjusted for 
working in glove-boxes

manual lab press
press force up to 350 kN

compact arc melter
tungsten electrode 
Argon atmosphere
samples 10 - 20 g
temperature up to 3500°C
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Future developments

• Preparation of actinide deposited layers:

highly enriched 233U, 238U by vacuum deposition in glove box

• Characterisation of high radioactive actinide targets:

low-geometry alpha counting in glove box
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Summary
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Summary

Thin actinide targets:

• Vacuum deposition 

highly enriched 235U

• Electrodeposition

233U, 234U, 235U, 236U, 238U, 237Np, 239Pu

• Characterisation

low-geometry alpha counting
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Summary

Thin polyimide foils:

• In situ polymerisation on glassplates

thickness: 25 – 100 mg/cm2

• Characterisation

spectrophotometry
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Summary

Mechanical transformation techniques:

• Rolling
thin metallic foils: thickness 1.0 – 0.05 mm

• Wire drawing
thin metallic wires: Ø 1.0 – 0.5 mm

• Punching
metallic discs Ø 1 – 100 mm, thickness < 0.5 mm

• Pressing
homogeneous powder compacts

Alloy preparation by arc melting
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