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To what extent are surface dissolution rates governed by 
the crystal structure? Are surface reaction rates constrained by 
the evolution of a rough crystal surface topography during 
dissolution? In order to answer these questions we analyse 
surface dissolution rates of an isochemical albite system. We 
compare spatially and temporally resolved surface reaction 
rates of an albite glass and a fully-ordered crystal of 
isochemical composition (SOCACIU et al., this volume). 

Surface evolution of both materials is quantified over a 
series of time intervals in a long-term flow-through experiment 
using atomic force microscopy (AFM) and vertical scanning 
interferometry (VSI). Surface maps of identical sample 
positions are collected after each reaction period. Material flux 
maps are then calculated from the topography data. Conversion 
of material flux maps into the frequency domain results in 
reaction rate spectra [1] [2]. The analysis of reaction rate 
spectra over reaction time reveals the dominant rate modes. 
Furthermore, the rate spectra concept provides insight into the 
existence of rate contributors that are independent of glass or 
crystal surface changes. We are now able to deconvolve the 
rate distribution in order to quantify the impact of surface 
roughness to the overall rate of dissolving solids.     
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