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The long-term dissolution rate (stage II) of nuclear waste immobilization glasses is thought to be controlled 

by the hydrated passivation gel that gradually forms on their surface. However, the mechanism of 

formation of such gel remains debated—i.e., precipitation from the solution or internal reorganization of 

the glass. Further, the mechanism of stage II dissolution (and its rate-limiting step) remains unclear. Here, 

based on reactive molecular dynamics simulations, we investigate the kinetics of formation and structure of 

several gels exhibiting varying compositions (i.e., varying Al/Si ratios) and formation mechanisms (i.e., 

solution precipitation or in situ glass reorganization). The influence of the composition and structure of the 

gel on the mobility of hydrated species is studied. 


