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Objective
Recent developments in advanced silicate glasses suggest that step function impro in waste loadings of HLW in glass are
ible. One signifi ad is the develop of gl with significantly higher Al content than would be currently allowed

by nepheline precipitation constraints. Waste glass compositions are very complex and predicting the thermodynamics and kinetics of
crystal precipitation as a function of composition are extremely difficult. The goal of this study is to examine nepheline precipitation
function of kinetics in waste glasses as for varying compositions in order to refine the current nepheline
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® Durability depends on:

= Varying ratios of major chemical
components

= Al, Si, B, Na, Li and Fe
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c |mpacts Using Coo"ng Profiles Selected Results and Observations
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ND<0.62 (NP2-15)
Amount of nepheline increases with slower cooling
Similar amount of trevorite observed in all samples

ND~0.62 (NP2-22)
Nepheline only present in slowest cooled glass

=Current CCC curve in use — large regions of
constant rate during cooling

Nepheline Formation Based Upon Speed of Cooling
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Effects of Sampling on XRD Results

= Nepheline was not detected for

=Cross-section of heat-treated samples =Bulk glasses are cross-sectioned and a slice of the 9|3§595 )”ith a ".‘D“°~62 ora ND<0.-52
reveals an inhomogeneous sample center is removed and analyzed separate from a for interior sections but detected in
o section containing both surface and interior material  the bulk section
=Surface crystallization

| = interior section = Surface crystallization of nepheline
appears to dominate the crystal

peaks observed in XRD patterns
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= Combine kinetic and compositional effects to
explore and use glass compositions that
traditionally lie in the nepheline-prone region to

achieve higher waste loadings and future waste
predictions
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