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Development of advanced cermet waste forms 

Abstract 
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Cermet development 

Preparation of surrogate waste materials 

Figure 1: Fission products (FP) from the processing of used fuel 
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Table 1: Mass content of the solutions from the  
processing of Dresden fuel during the first CETE campaign 

Material 
CETE raffinate  

(g/L) 

Surrogate 
composition  

(g/L) 

Y 0.0274 – 

Zr 0.1997 0.1997 

   

Mo 0.1796 0.1796 

Tc 0.0006 – 

Ru 0.0132 – 

Pd >0.0002 – 

Total noble metals (NM) 0.1935 0.1796 

La 0.0817 0.0817 

Ce 0.1538 0.1538 

Pr 0.0739 0.0739 

Nd 0.2683 0.2683 

Sm 0.0468 0.0468 

Eu 0.0078 0.0078 

Gd 0.0097 0.0097 

Total lanthanides 0.6419 0.6419 

Cs 0.1215 0.1215 

Ba 0.1368 0.1368 

Rb 0.0062 0.0062 

Sr 0.0384 0.0384 

Total high heat 0.3030 0.3030 

Table 2: Un-dissolved solids’ composition 

Element Weight fraction 

Mo 0.20 

Re 0.22 

Ru 0.22 

Rh 0.06 

Pd 0.30 

Phase 1 cermets – no additional constituents 
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Figure 2: Simplified cermet production flow sheet 

Figure 3: Products from batch denitrations, indicating successful production of oxide  
powders suitable for cermet processing through processing with addition of ammonium nitrate 
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Figure 4: Equipment installed in a fume hood for testing a continuous process 

Figure 5: Initial cermet pellet successfully produced from compositions representative  
of nuclear fuel recycling streams, with no added alloy or ceramic formers 
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Phase 2 cermets – addition of other metal wastes 

Figure 6: Incorporation of additional metal waste streams into the HLW raffinate cermet 
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Table 3: Metal mixtures used to simulate hardware waste plus UDS 

 
Metal mix 1  

(wt.%) 
Metal mix 2  

(wt.%) 
Metal mix 3  

(wt.%) 

Fe 53.71 60.7 54.82 

Cr 16.93 19.1 17.28 

Ni 12.04 13.6 12.29 

Sn 0 0 9.63 

SnO2 11.46 0 0 

UDS simulant (see Table 2) 5.86 6.60 5.98 

A Metal mix 1 + CeO2 

B Metal mix 2 + CeO2 

C Metal mix 3 + CeO2 

D Metal mix 1 + Surrogate oxides mix (see Table 1) 

E Metal mix 2 + Surrogate oxides mix 

F Metal mix 3 + Surrogate oxides mix 

G Metal mix 3  

H Metal mix 2  

J Surrogate oxides mix 3 



Figure 7: Hot-pressed cermet pellets from Phase 2 
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