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Introduction and Objectives

In the Compliance Certification Application (CCA) for the Waste Isolation Pilot Plant
(WTIPP), the Environmental Protection Agency concurred with the Department of Energy
(DOE) that MgO backfill is an effective engineered barrier that will prevent or delay the
movement of radionuclides toward the accessible environment. MgO sequesters carbon
dioxide generated by microbial degradation of organic materials in the waste, in addition
to reducing the amount of free liquid in the repository through hydration reactions. Thus,
it maintains the pH and CO, fugacity (Pcoz) in the repository at an optimal range, in
which actinide solubility in brine is at a minimum.

Experimental work carried out previously at Sandia has shown that MgO is effective at
adsorbing water and carbon dioxide, although it indicated that conversion of MgO to
hydroxycarbonate was limited by formation of mineral rinds to about 25% of the total
material present (Papenguth, et al., 1997, 1999). Presently, four times more MgO is
scheduled to be emplaced in the WIPP than mass balance calculations suggest would be
necessary if all organic materials in the waste were converted, through microbial
respiration, to CO,. In total, nearly 80,000 tons of MgO will be placed in the WIPP

repository.

Although the work done to date on MgO is sufficient to show that it is effective as a
backfill material in buffering repository conditions and limiting actinide solubility,
Sandia is currently examining several additional issues. First, the MgO supplier for the
WIPP has changed since the previous experiments were run, from National Refractory
Minerals to Premier Chemicals, Inc. The new material is manufactured using 2 different
process than the old. It is dissimilar texturally and contains higher levels of potentially
reactive impurities, especially CaO. CaQ hydrates more quickly than MgO, causing a
transient initial rise in the pH of the wetted system. Sandia is characterizing the new
material chemically and physically, and is performing experiments to evaluate its ability
to sequester water and CO; relative to the material used in previous experiments.

Sandia is also evaluating the production of isosaccharinic acid (ISA) under repository
conditions. ISA is a degradation product of cellulosic materials under alkaline conditions
(Glaus et al., 1999), and is a strong complexant for the actinide metals (Greenfield et al,,
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