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Solid Uranium Target (LEU)

Plate type target
• Uranium –aluminium alloy UAlx
• Density – 1.4 gU /  cm3

• Requires target destruction to 
extract 99Mo 

• Enrichment < 20%

Current target design

Figure 1



Wastes arising from production 

 Solid, liquid and 
gas van der Marcket 
al., 2010

 Estimated that 
10-20 times less 
235U is burned up 
in 99Mo 
production 
targets as 
compared with 
spent reactor 
fuel Beyer et al., 
2016

Figure 2 (Silverio, Lamas, 2011) 

Wastes



HEU vs LEU Targets

Highly Enriched Uranium Low Enriched Uranium

99Mo output

Proliferation concerns

Radioactive waste volume

Table 1



Reusable targets – using fission recoil

Figure 3 (Pasqualini, 2016)



Porous reusable UO 2 targets

Figure 5 Figure 6



MCNP6.2: Reusable targets – 99Mo output

Figure 7 Figure 8



Sustainable targets - the maths slide
𝜀𝜀targ =

99Mo produced GBq
235U in target g

=
𝐴𝐴T (99Mo)
𝑚𝑚T (235U)

𝑆𝑆targ =
𝐴𝐴T2

235UT � 235Ub
(Bq2. g−2),

𝜀𝜀targ
′  =

Mo 
99  produced (GBq)

Ub 
235  (g)  

 =
𝐴𝐴T (GBq)

Ub 
235  (g) 

 

(1)

(2)

(3)

where 𝐴𝐴T is a predefined amount of 99Mo 
desired to be produced in the irradiation, 
235UT is the total amount of 235U in the 
target before the irradiation, and 235Ub is 
the amount of 235U burned up in the 
irradiation. 



MCNP6.2: Reusable targets - sustainability
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MCNP6.2: Reusable targets - Geometry
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MCNP6.2: Reusable targets – 239Pu

Figure 12



MCNP6.2: Reusable targets – CeO2

Figure 13 Figure 14



MCNP6.2: Reusable targets – 239Pu

Figure 15



Conclusions

Reusable porous UO2 targets are possible
 1% enriched targets are much more sustainable than LEU
 Target output is greatly affected by geometry and cylindrical 

targets are the optimal for 99Mo output
 Substitution of 238UO2 with CeO2 lowers 239Pu levels 

significantly
 Possible to re-use the targets for multiple irradiations
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