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ABSTRACT 
 

     Ensuring the long-term safety of a deep geological repository for high-level 
radioactive waste requires consistent quality of its key engineered barrier materials—the 
bentonite buffer and the disposal canister. In this study, real-scale prototypes of both 
barriers were manufactured: a 900-kg bentonite buffer block and an 800-kg-scale copper 
overpack. As no standardized production and verification procedures currently exist for 
such large-scale products, dedicated manufacturing methods and quality assessment 
protocols were designed. The buffer protocol covers dry density, internal density 
distribution, surface integrity, and thermal–hydraulic–mechanical–chemical properties 
while the canister protocol covers chemical composition, mechanical properties, and 
dimensional tolerance. These foundational protocols establish a conceptual basis for the 
systematic quality management of engineered barrier materials toward future real-scale 
demonstration.  
 

 
Fig. 1 Real-scale prototypes of engineered barrier materials produced and evaluated in 

this study: (a) bentonite buffer block, and (b) disposal canister. 
 
REFERENCES 
 

Lee, Y., Kim, J.W. and Kim, J.S. (2025), “The first real-scale production of bentonite 
buffer blocks for a high-level waste repository in Korea: An empirical study of key 
production parameters and challenges”, Case Stud. Constr. Mater., 23, e05531. 

Lee, Y., Kim, J.D., Lee, Y.H., Kim, J.W. and Kim, J.S. (2024), “Operation Report for 
Performance Verification and Quality Assurance Program of Materials for Engineered 
Barrier (Alpha Version)”, KAERI Report, iKSNF-SD2/1-24-SCR-08. 

mailto:yhyhl@kaeri.re.kr

