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F.Z. Sahraoui1 , M.V. Chubynsky2, N.M. Habeeb2, R. Holtzman2, P. Sénéchal3, H. Derluyn4, D. Thickett5,   
H. Liang1 and L. Goehring1* 

Abstract 
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1. Introduction 
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2. Experimental methods 

 

2.1 Drying experiments 

 

2.2 Micro-computed tomography 
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3. Pore-network model of salt transport and crystallization

Figure 1: Methods of salt visualisation. (a) fully dried specimen, contaminated by sodium sulfate, and 
displaying extensive surface efflorescence. (b) transverse section of a 3D micro-CT tomogram of 10 µm 

resolution. (c) horizontal slice of the same tomogram, after pre-processing, and with training region 
highlighted. (d) fully processed and segmented slice, showing locations with salt (yellow), beads (grey) and 

air (black). 

Figure 2: Model setup. (a) a porous stone is approximated by a set of grains. a 
triangulation of their centres yields a network of pores (white areas) connected by throats 

(blue lines). an exemplar pore (red) can exchange material (arrows) with 3 neighbours. (b) 
the simulation follows the evolution of the air/water interface. an invaded pore (red) 

releases water into all pores connected to it. (c) initially, all pores are wet, except for a thin 
boundary layer of air.
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4. Results 

Figure 3: Measuring salt distributions in artificial stone specimens. Experiments involved 
samples initially invaded by a sodium sulfate solution of (top) 30 %, (middle) 60% and 
(bottom) 90% saturation. For each experiment, two orthogonal vertical slices (ZX, ZY) 

through the 10 µm tomogram are shown, along with three horizontal slices (XY, at depths 
indicated by the arrows) through the segmented data, showing salt (yellow), beads (grey) 

and air (black). 
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5. Conclusions

Figure 4: The fractions of voxels categorized as (a) air, (b) salt and (c) glass beads were measured 
from the segmented data, and horizontal slices extracted at different depths from the evaporating 

surface. Results are shown for specimens initially filled with sodium sulfate solutions at 30% (blue), 
60% (red) and 90% (green) of saturation.
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