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* Designing and implementing a nuclear waste repository in the subsurface of
the Yamin Plateau, Northern Negev, Israel is a complicated task because of
lack of common target rock formations for geologic disposal.

* To determine a possible disposal site, it is important to characterize
interactions of cementitious materials with available carbonate rock strata.

* Cement is widely used as a component in disposal systems.
* Six representative rock types and two cement types are being used.

* This project is a part of a bi-national collaboration between Vanderbilt
University, Sandia National Laboratories, Ben Gurion University and the
Nuclear Research Center of the Negev (NRCN), Israel.
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e Characterize cement barrier and carbonate rock interactions and radionuclide
transport across interfaces.

* Perform reactive transport and equilibrium testing.

 Develop geochemical simulations of cement-rock interactions.

e Host Rock Characterization

* Pore water chemistry, constituent diffusivity and leaching properties of
the host rocks using EPA Methods 1313, 1315, 1316.

* Specific surface area, pore size distribution and porosity using nitrogen
gas adsorption (BET) and mercury intrusion porosimetry (MIP).

 Mineral phases using X-Ray diffraction (XRD).

* Microstructural analysis using petrographic microscope and scanning
electron microscopy images.
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* This work offers baseline data and basic insights to the chemistry and composition of potential host rocks for geologic
disposal of nuclear waste forms.

* Data gathered from these preliminary tests can be used as inputs to modeling programs to compare and validate the diffusive
and reactive transport behavior of material constituents and radionuclides under baseline conditions.

* Further testing includes:
 SEM analysis of current samples that have undergone 1315 test with LiBr tracer to determine ingress front.
* Cement leaching tests. Two cement types have been cast (as of 09/18/18) and are undergoing a curing period before 1313
and 1315 tests are completed.
* Geochemical modeling of host rock diffusive transport activity.
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