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The Defense High Level Waste Leaching Mechanism Program was a 3-yr
multiple laboratory cooperative research program conducted during fiscal
years 1982 through 1984 and sponsored by the U.S. Department of Energy’s
(DOE’s) High Level Waste Technology Program Office at Savannah River.
The papers that follow were prepared as part of the Leaching Mechanism Pro-
gram and were presented in part at a workshop held at DOE headquarters in
Germantown, Maryland, on September 18 and 19, 1984.

The objective of the Leaching Mechanism Program was to determine the
dominant leaching mechanisms for defense waste glass and to evaluate the
effects of some of the major potential environmental parameters upon leach-
ing mechanisms.

The participants reached a consensus that solubility of the leached glass
species, particularly solubility in the altered surface layer, is the dominant fac-
tor controlling the leaching behavior of defense waste glass in a system in
which the flow of the leachant is constrained, as it will be in a deep geologic
repository. Also, once the surface of waste glass is contacted by groundwater,
the kinetics of establishing solubility control are relatively rapid. The concen-
trations of leached species reach saturation or steady-state concentrations
within a few months to a year at 70 to 90°C. Thus, reaction kinetics, which
was the main subject of earlier leaching mechanism studies, is now shown to
assume much less importance. The dominance of solubility means that the
leach rate is, in fact, directly proportional to groundwater flow rates. Dou-
bling the flow rate doubles the effective leach rate. This relationship is
expected to obtain in most, if not all, repository situations.
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