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In the world are 442 operating nuclear reactors 

400,000 ton of waste produce annually: about 12,000 ton  

is high-level waste (HLW). 

 

o96% of this is U 

o1% of this are actinides (TRU transuranics)  

o3% other fission products  
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 Geological disposal of the UK’s 

radioactive waste is circa 16.44 $ 

billion 

 

 The  value is 15 $ billion in U.S. 
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The total project cost of SNS was 
1.4B$ 



6 

 Pu 
 Am 
 Cm 
 Np 



Work proposal: 

 Proton energies: 0.4, 0.6, 0.8 and 1 GeV 

 Spallation targets: 241Am, 243Am and 237Np 

 Cylindrical target dimension 10×60 cm 

 MCNPX 2.6.0 Monte Carlo-based code 

Calculations: 

 Escaped neutron yield from the spallation 
targets 

 Neutron absorption rate  

 Leaked neutron spectra from the spallation 
targets 

 Heat deposition inside the spallation targets 

 Radionuclide production inside the spallation 
targets 

 Effective multiplication factor, delayed neutron 
fraction and effective delayed neutron fraction 
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Target specifications 237Np 241Am 243Am 

20.25 13.67 13.67 

Melting point  ( ̊C) 644 1176 1176 

Boiling point   ( ̊C) 4000 2011 2011 

6 10 10 

β(pcm) 194 214 190 

βeff (pcm) 75 231 182 

Neutronperfission(ν) 3.00 3.67 3.87 

keff 0.86213 0.76451 0.64974 
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Comparison of different physical and neutronic 
properties of spallation targets 
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Comparison of different neutronic properties of spallation targets 

Quantity 
Energy (GeV) 

0.4 0.6 0.8 1 

237Np 

(n,G) (#/s) 2.72E+16 5.77E+16 9.39E+16 1.23E+17 

(n,f) (#/s) 8.74E+16 1.82E+17 2.97E+17 3.89E+17 

Transmutation rate (kg/y) 1.423651 2.980534 4.850051 6.362937 

Gas production (atom/y) 2.40E+08 3.47E+08 4.92E+08 6.48E+08 

241Am 

(n,G) (#/s) 1.15E+16 2.35E+16 3.59E+16 4.71E+16 

(n,f) (#/s) 5.35E+16 1.08E+17 1.65E+17 2.16E+17 

Transmutation rate (kg/y) 0.820617 1.661986 2.536969 3.326655 

Gas production (atom/y) 2.39E+08 3.35E+08 4.59E+08 6.01E+08 

243Am 

(n,G) (#/s) 8.41E+15 1.68E+16 2.49E+16 3.25E+16 

(n,f) (#/s) 2.73E+16 5.41E+16 8.09E+16 1.05E+17 

Transmutation rate (kg/y) 0.451024 0.894867 1.335081 1.736473 

Gas production (atom/y) 2.31E+08 3.24E+08 4.43E+08 5.77E+08 
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Neutron energy 
237Np 

(%) 

241Am 

(%) 

243Am 

(%) 

1e-04 MeV<En<1 MeV 4.47E+01 3.76E+01 4.43E+01 

1 MeV<En<20 MeV 5.39E+01 6.06E+01 5.27E+01 

20 MeV<En<1000 MeV 1.33E+00 1.88E+00 2.98E+00 

Table 1- Energy range of neutron spectra leaked from the spallation targets. 

 






