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Introduction & Objectives: Results:

Leaching mechanism = selective removal of Identification of secondary phases (XRD + SEM)
cations — Zeolites (Na and K zeolite)
- Still state-of-the art for waste management agencies _ calcium silicate hydrate phases (CSH) secondary phases
but under debate in the scientific community
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e rate and the formation of the altered glass surface
Fretzone lass _ and secondary phases at high pH conditons.

Interdiffusion Gin et al., 2013 Time

Models based on the proposed leaching . .
mechanism are mainly based on macroscopic Macroscopic perspective Thermodynamic equilibrium calculation based on  * Macroscopic element release NL; and residual
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experiments at low surface area to volume (SA/V)  Normalized element release NL, = amount of glass mass balance of dissolved elements (NL)) dissolution rate of 6 x 10 g/m“d in a usual range

- - . . . . . . . * No resumption although secondary phases are
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 Details of surface alteration layer (SAL) formation? - -
. . . element release. NL; and residual rateof 6 x 106 g/m2d secondary phases, if they are supersaturated. . . . " .
+ Formation of new phases and incorporation of RN? = "« J Thermodynamic blind predictions can predict the
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Materials and Methods:

1ISG YCWCa Batch experiments at high pH and high SA/V Modelling of thermodynamic equilibria (GEMS-PSI) Sample taken from day 385
Element | et | Moi% NG/~ B - i S Element | Concentration (mglkg) Parameter Setting — Estimation of secondary phase equilibrium assuming < Sample embedded In resin
3 691150 A D06 2 0% Temperature (°C) 70 congruent dissolution and precipitation  Polished to obtain a cross-section
B 54 96 B <1 Particle fraction (um) 20— 25 : : .
Na 90 76 e — Mass of glass powder (g) 3+0.005 Characterization of the solid * FIB section prepared perpendicular to the polished
Al 32 23 Specific surface area of glass powder by BET (m?/qg) 0.440 = 0.002 - .
Ca 36 17 :a :’;jgoif:zoo Solution composition vowca, pH(70°C) = 1252 02— S€paration of crystalline secondary phases surface
- . = St \éVAe/'\gh(t of)solution (9) 261“40()-885 — XRD of separated grain size fractions References:
' ' ! Sl m-* - _ Frugier, P. et al 2008. J. Nucl. Mater. 380, 8-21. DOI: 10.1016/j.jnucmat.2008.06.044
Duration (days) 59, 288, 385, 632, 952 — Electron microscopy: SEM, FIB, TEM Gin, S. et al. 2013. Mater. Today 16, 243-248. DOI: 10.1016/j.mattod.2013.06.008
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