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Coulombic interactions are important for the 

displacement of charged species in porous media not 
only under diffusion-dominated conditions but also in 
advection-dominated flow regimes [1-3].  

We investigate the propagation of pH fronts 
during multicomponent ionic transport in saturated 
porous media. By performing laboratory flow-
through experiments we illustrate the impact of 
Coulombic effects on proton transport in the presence 
of ionic admixtures [4]. Dilute solutions of 
hydrochloric acid with MgCl2 are used as tracer 
solutions to test the effect of electrochemical cross-
coupling on the migration of diffusive/dispersive pH 
fronts.  

Numerical transport simulations are carried out to 
interpret the laboratory experiments. The simulations 
are based on a multicomponent ionic formulation 
accurately capturing the Coulombic interactions 
between the transported ions in the flow-through 
system (Fig. 1).  

 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1: Multicomponent ionic transverse fluxes 
determining proton displacement. 
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