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HIGH-LEVEL RADIOACTIVE WASTE GLASS DISSOLUTION PROCESS, MODELS, AND 
PERFORMANCE IN REPOSITORY ENVIRONMENTS 

V. Jain, Y. Pan and 0. Pensado 
Center for Nuclear Waste Regulatory Analyses 
Southwest Research Institute 
San Antonio, TX 

ABSTRACT 

When any glass comes in contact with a gaseous or liquid environment, such as flowing or stagnant 
groundwater, corrosive gases and vapors, or aqueous solutions, chemical reactions occur at the surface, and 
then extend to the whole volume of the glass, depending on its composition, the pH and chemical composition 
of the solution or gas, and the temperature and flow rate of the environment. The modem understanding of 
chemical durability of glasses, developed in the last 30 years, has been focused on two aspects. First, the 
ability to predict glass durability and produce glasses to meet specific leaching criteria based on short-term 
tests, and, secondly, the ability to predict the long-term dissolution behavior of glasses. Since glass corrosion 
reflects the interaction of the environment with a solid material, the observed dissolution behavior depends 
on test conditions and test methods. Several methods have been developed for accelerated testing to 
determine the corrosion behavior of glasses. Various test methods that form the basis of the current 
understanding, as well as relationships between glass composition and environment variables (pH, 
temperature, and nature of solution), will be discussed. For the high-level radioactive waste (HLW) glasses, 
the rate of radionuclide release as a result of leaching of its components is important to the performance.  
Mechanistic and empirical models accounting for the intrinsic dissolution rate, activation energy, and pH 
dependance will be presented. These models are used to evaluate radionuclide release from the glass waste 
form. Given the limited data on long-term glass behavior and the associated uncertainties, a risk-informed 
performance-based approach, based on total system performance analysis, is used for the predicting the 
long-term performance (in the order of 10,000 yr or more) of the glass waste form in the proposed HLW 
geologic repository at Yucca Mountain, NV.  
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