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ALKALINE PLUME IN BOOM CLAY CORES:  
THE ECOCLAY-II EUROPEAN PROJECT  
 

  
 

Background  
The degradation of cementitious materials used in large quantities to backfill the galleries of medium level 
waste repositories in deep geological formations will release hyperalkaline fluids rich in alkaline cations (K+ 
and Na+) and calcium. It will modify the chemistry of the interstitial water of the host rock close to the 
galleries and induce mineralogical transformations that could affect the retention properties of the geological 
barriers.  
 
Objectives  
The aim of the Ecoclay-II project (Effects of Cement on Clay barrier performance) was to assess the effect of 
an alkaline plume on the chemical and mineralogical properties of the clay and on the migration of the 
radionuclides released from a cementitious repository into clay. To identify and to assess the extent of the 
phenomena and processes which could influence the clay chemistry and the radionuclides migration, 
percolation experiments have been performed on Boom Clay cores with two different types of synthetic 
cement water: young cement water (pH ~ 13.5) and evolved cement water (pH ~ 12.5). The concentrations 
of the main components of the percolated fluids (major cations, major anions, organic matter, electrical 
conductivity, and pH) were measured as a function of time. These results were used as experimental 
reference and compared with the predictions of the chemical-coupled transport codes used in order to 
assess the various approaches followed by the different modelling teams.  
 
Principal results  
Numerical simulations are useful to discriminate between different conceptual models to identify the active 
geochemical processes that could explain the perturbation of Boom Clay by an alkaline plume. Beside some 
poorly recognized mechanisms, a large source of uncertainties with geochemical modelling and reactive 
transport is that many parameters remain also unknown, especially those related to the dissolution kinetics 
of primary minerals (a.o., the rate constants and the effective reactive surface area of minerals in compact 
clay). However, sensitivity studies may help to identify the most important processes. Figure 1 shows the 
effect of cation exchange and kinetics of dissolution / precipitation on the pH of the outflow water.  
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Future developments  
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