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Current target design

Solid Uranium Target (LEU)

Plate type target
 Uranium —aluminium alloy UAlx
* Density— 14 gU/ cm?

* Requires target destruction to
extract Mo

e Enrichment <20%




Wastes arising from production
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HEU vs LEU Targets
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Reusable targets - using fission recoil

|
Depth vs. Y-Axis

Journal of Radioanalytical and Nuclear Chemistry (2019) 319:1291-1300
hittps://dol.org/ 10,1007 /<10967-019-06433-9

A UO,-based salt target for rapid isolation of fission products

Jacquelyn M. Dorhout'2( . Marianne P. Wilkerson® - Kenneth R. Czerwinski’

Mo-99 2016 ToricAL MEETING ON
MoLYBDENUM-99 TECHNOLOGICAL DEVELOPMENT

SEPTEMBER 11-14, 2016
THE RiTz-CARLTON
ST. Louis, MISSOURI

Irradiation Capsules with Suspended LEU UO,
Particles for **Mo Production.

E E. Pasqualini, S. Navarro, G. Chetr1, N. Gonzalez and J.C. Furnart — Target Depth —

Nuclear Nanotechnologv Laboratorv, GAATN.
Atomic Energy National Commission, CNEA
Constituyentes Atomie Center, CAC

Av. General Paz 1499 H -
(B1650KNA) San Martin Flgu re 3 (Pasqualini, 2016)
Buenos Aires, Argentina




Porous reusable UO ,targets
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MCNP6.2: Reusable targets — °°*Mo outpu
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Sustainable targets - the maths slide

*?Mo produced (GBq) _ At (°°Mo)

Etare = = 1
targ 2350 in target (g) mr (2350) (1)
. _ %Mo produced (GBq)
e %505 (g) (2)
_ Ar (GBg)
235U, (»)
At
S = Bg?.g7?), 3
targ 235UT . 235Ub (Bq™.g™) (3)

where At is a predefined amount of **Mo
desired to be produced in the irradiation,
235U is the total amount of 235U in the
target before the irradiation, and 23°Uy, is
the amount of 23°U burned up in the
irradiation.




MCNP6.2: Reusable targets - sustainability
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MCNPG6.2: Reusable targets - Geometry

Comparison of Mo output for 7 days irradiation
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MCNP6.2: Reusable targets — %3°Pu

Number of 100,000 GBq production runs required to create 10.4kg 23°Pu
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MCNP6.2: Reusable targets

Mo-99 output versus percentage of Ce in
target1
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MCNP6.2: Reusable targets — %3°Pu

Number of 100,000 GBq production runs required to create 10.4kg 23°Pu
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Conclusions

= Reusable porous UQ 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 °*Mo output

= Substitution of 33O, with CeQ, lowers %>®Pu levels
significantly

= Possible to re-use the targets for multiple irradiations
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