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HLW Treatment Technologies D e v e l o p m e n t  

• Sys tems Analys is  

• Process Deve lopmen t  

HLW Treatment Program Purpose 

Develop and demonstrate safe, cost effective, 
and environmentally responsible methods for the 
conditioning, interim storage, qualification, and 
final disposition of INEL high-level waste. 

INEI 
I I 

Systems Analysis 

• Def ine p rob lem and establ ish p rogram goal  

• De te rmine  funct ional  requ i rements  

• Ident i fy a l ternat ives that mee t  the funct ional  requirements 

• Deve lop  and eva lua te  a l ternat ives 

• R e c o m m e n d  preferred a l ternat ives for imp lementa t ion  
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Evaluation of A l t e r n a t i v e s  

• Safety  

• L i fe-cycle cost 
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• Regu la tory  compliance 

• Waste vo lume  / ~ " = " - " ~ , ,  

• Process f lexibi l i ty 
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Option 10 Cost-Time Profile 
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• S t o r a g e  
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 rT O p e r a t i n g  

• 	 Phase II Cons t r  
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Treatment Options Selected 

• 	 Continued Calcination to meet near-term requirements 

• 	 Replacement of some liquid tankage 

• 	 Implementation of new technology to meet longer-term 
requirements 

Waste separations into high- and low-activity fractions 

Vitrification of high-activity waste (HAW) 

Grouting of low-activity waste (LAW) 
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Calcination Technologies 

• 	 High-level liquid waste/sodium bearing waste (SBW) blend 

• 	 Aluminum nitrate/SBW blend 

• 	 Sugar/SBW blend 

• 	 Calcination of SBW at higher temperature 
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S e p a r a t i o n  T e c h n o l o g i e s  T e s t e d  R a d i o n u c l i d e  P a r t i t i o n i n g  

• Freeze Crystallization * Separation of strontium using crown ether extraction 
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Precipitation 

Radionuclide Partitioning (selected) 

..,clium Extraction 

. 
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Separation of cesium using ammonium-molybdophosphate ~on 
exchange 

Separation of transuranics using the TRUEX extraction 
process 

• Pyrochem~cal 

H A W  V i t r i f i c a t i o n  

• Glass Ceramic 

• Glass (selected) 
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T e c h n o l o g i e s  

I N E I  

T e s t e d  

l 

I 

L A W  I m m o b i l i z a t i o n  

• G l a s s  

• G l a s s  C e r a m i c  

T e c h n o l o g i e s  
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T e s t e d  

-

• G r o u t  ( s e l e c t e d )  
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