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Radioactive wastes in future deep geological 
disposals will generate heat and locally increase 
temperature in the engineered barriers and host-rock. 
In the French design of disposal cells, temperature 
may reach 70 °C in cementitious materials and at 
their contact with the clayey host-rock. The impact of 
temperature under such disposal conditions is still 
poorly known, especially the geochemical and 
physical evolution at interface between these two 
materials. 

An in situ specific experiment was installed in the 
Underground Research Laboratory in Tournemire 
(France) to understand the mineralogical and 
geochemical processes occurring at an Ordinary 
Portland Cement (OPC) paste / clayey host-rock 
interface in this temperature range. An engineered 
cemented borehole including a heating system and 
crosscutting the argillite under water-saturated 
conditions was designed [1]. Many complementary 
analyses of the solid phases (XRD, TGA, SEM-EDS, 
TEM, Sr isotopy, microstructural analysis) were 
performed after dismantling. 

A temperature of 70 °C was maintained during a 
one-year experiment and gave access to very rare 
data. Neoformation of phillipsite (zeolite), 
tobermorite (well-crystallised C-S-H) and calcite 
formed a layer at the interface. Significant 
decalcification and carbonation were noticed in the 
cement paste. On the contrary, clayey phases seem to 
be only weakly altered in the argillite. Globally, 
porosity decreased at both sides of the interface 
without a full clogging. Geochemical modelling 
supports these experimental results, especially the 
existence of tobermorite and phillipsite at 70 °C, 
minerals never observed before in concrete/clay 
interface experiments. 
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