
SUSTAINED RECYCLE IN LIGHT WATER AND SODIUM-COOLED REACTORS 

ACTINIDE AND FISSION PRODUCT PARTITIONING AND TRANSMUTATION, ISBN 978-92-64-99174-3, © OECD 2012 1 

Sustained recycle in light water and sodium-cooled reactors 

Abstract 
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Introduction 

Multi-recycle of MOX-UE in LWR 

Multi-recycle of heterogeneous IMF in LWR 



Multi-recycle in FR 
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Composition 

Figure 1: Equilibrium fuel cycle isotopic concentration of  
MOX-UE, heterogeneous-IMF, and oxide-FR (CR = 0.50) 
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Fresh fuel decay heat 
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 

 

 

Figure 2: Fresh fuel decay heat as function of the number of recycles and MA partitioning  
strategy, per fission energy produced (FR-oxide @ CR = 0.50, MOX-UE, heterogeneous-IMF) 
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Figure 3: Fresh fuel decay heat at equilibrium recycle as a function of  
MA partitioning strategy (a) per mass of fuel, (b) per mass of TRU 

Fresh fuel gamma emission 

Figure 4: Fresh fuel gamma energy emission as function of the number  
of recycles and MA partitioning strategy, per fission energy produced 

FR-oxide @ CR = 0.50, MOX-UE, heterogeneous-IMF 

450 W/kg-TRU 
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Figure 5: Fresh fuel gamma emission at equilibrium recycle as a function  
of MA partitioning strategy (a) per mass of fuel, (b) per mass of TRU 

Fresh fuel neutron emission 

Radiotoxicity 

30-yr-old used UOX is ~0.3 
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Figure 6: Fresh fuel neutron emission as function of the number of  
recycles and MA partitioning strategy, per fission energy produced 

FR-oxide @ CR = 0.50, MOX-UE, heterogeneous-IMF 

Figure 7: Fresh fuel neutron emission at equilibrium recycle as a function  
of MA partitioning strategy (a) per mass of fuel, (b) per mass of TRU 

(alpha,n) neutrons not included 



SUSTAINED RECYCLE IN LIGHT WATER AND SODIUM-COOLED REACTORS 

8 ACTINIDE AND FISSION PRODUCT PARTITIONING AND TRANSMUTATION, ISBN 978-92-64-99174-3, © OECD 2012 



Figure 8: Radiotoxicity of FR-oxide @ CR = 0.50, MOX-UE, heterogeneous-IMF 

                                                           

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Uranium utilisation 

Figure 9: Uranium utilisation of MOX recycling of Pu, NpPu, NpPuAm and all TRU 




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Figure 10: Uranium utilisation and natural uranium mining  
rate of FR-oxide @ CR = 0.50, MOX-UE, heterogeneous-IMF 

Conclusions 
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
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