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 Compaction and deformation processes in sedimentary 
environments and along crustal faults are supposed to be 
mainly driven by dissolution precipitation creep. This 
mechanism is assumed to drive shape changes of minerals and 
formation of shape preferred orientation. Thus, the change of 
potential energy expressed in the work term (σ - p)v is 
assumed to play the dominant role [1, 2] where σ is the 
surface normal stress, p is the hydrostatic pressure and v is the 
molar volume of the solid in its stressed state. 
 In our experiments we investigated the loaded interfaces 
of single halite crystals in contact with silica by standard 
optics and by phase shift interference microscopy. The load 
was up to 7.7 N and the contact faces were in the range of 
0.36 square millimetres. At first the interface was dry and then 
saturated NaCl-solution was added. In some cases the halite 
surfaces were decorated with Vickers micro hardness indents. 
We additionally measured the change in axial length of the 
crystal by white light interference microscopy. 
 The investigations confirm that saturated NaCl-solutions 
can influence the strength of halite single crystals. After fluid 
had been added to the crystals, the axial shortening of the 
crystals was up to 0.5% within the first 50 hours. The 
observation of the interface decorated with Vickers micro 
hardness indents reveals that elastically and plastically 
deformed regions dissolve in saturated solution. We suggest 
that the most likely driving force for this kind of dissolution is 
the stored elastic and plastic strain energy density within the 
crystal. Within the loaded face these dissolution processes 
lead to a flattening of the contact area. The dissolved material 
diffuses within the interface and recrystallizes in large pores, 
which act as sinks, whereas smaller pores remain stable. The 
axial shortening of the crystal is not caused by extensive 
material transport out of the contact area, but without much 
doubt it is caused by smoothing of asperities and increased 
plasticity due to the presence of the fluid.  
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 Pressure solution creep is an important mechanism during 
the compaction of sedimentary basins in the upper crust of the 
Earth. The structure of a confined grain-boundary is important 
during the process of pressure solution. It is still debated 
whether the structure is rough, smooth or changes with time. 
Therefore the dynamics of such interfaces are not well known 
even though recent advances are promising. One approach to 
study such an interface is to construct a numerical model that 
can simulate the physico-chemical interactions in such 
interfaces. Such a model allows to study the dynamic 
evolution of a grain-boundary during compaction and ongoing 
pressure-solution creep. This presentation shows an 
introduction of a numerical model that can account for the 
physico-chemical interactions in confined grain-boundaries 
during pressure solution creep in the elastic regime. The solid 
is represented by an elastic spring model and the fluid by a 
finite difference approach. Fluid pressure acts on the solid and 
changes with increasing deformation. The physico-chemical 
coupling is treated using a linear rate law from Transition 
State Theory where the driving force for dissolution 
/precipitation depends on gradients in elastic energy, surface 
energy and stress. The presentation will show how these 
parameters influence the structure of the confined contact.  

 


