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Post Office Box 350

Richland, Washington 99352
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ABSTRACT

Samples of sludges with a high uranium content have
been retrieved from the fire! canisters in the Hanford
K West and K East Basins. The composition of these
samples contrasts markedly with the previously
reported content of sludge samples taken from the

'K East Basin floor. Chemical composition, chemical
reactivity, and particle size of sludge are summarized in
this paper.

INTRODUCTION

The two water-filled Hanford K Basins (East and West)
have been used to store uranium metal fiael from the

N Reactor for roughly 20 and 15 years respectively.
Efforts are currently underway to move the fuel to
interim dry storage. Surrounding the fuel over a dozen
different types of sludge (Figure 1) are found in these
basins and their specific chemical and physical
characteristics depend on the particular location of
origin. Characterization is being performed to facilitate
removal, transportation, treatment, and storage of
sludge. A previous paper (Baker 1996) covered the
characterization of sludge found on the floor of the

K East Basin. This work has now proceeded through
examination of the sludge found in the stainless steel
and aluminum canisters used to store fuel in both basins
(Figure 2). These in-canister sludges proved to be quite
different than that found on the K East floor. There are
also clear differences between sludges recovered from
the K East versus K West canisters. K West canisters
are sealed through a system that allows only limited
water exchange with the basin. K East canisters are
open to the pool. The compounds formed by the metals
present are different in the two situations because of
water stagnation and higher pH in the K West case.

RESULTS

The composition of various sludge types is summarized
in Figure 3. The uranium content of sludge, primarily
in the form of oxides and hydrates, was greatest in
canister sludges (as a result of damaged fuel element
corrosion) while the iron content (from rusty structural
racks) was greatest in floor sludge. The inference of
some hydride and unoxidized metallic uranium in the
canister sludge can also be made respectively from

X-ray Diffraction data and high dry particle density in
excess of what would be expected for oxide. The
presence of reactive materials in canister sludge is
further demonstrated by the generation of hydrogen
bubbles in samples of sludge during laboratory
operations (see Figure 4).

K West canister sludge tends to have a smaller particle
size (as determined by wet sieving and by laser
scattering) than K East canister sludge and to settle
more slowly. An example of particle size measure-
ments is shown in Figure 5. K West canister sludge
tends to have a higher uranium content than similar

K East material because it is not diluted with the sand,
concrete, paint chips, and organic material that enter the
open-top K East canisters. Conversely, K West canister
sludge contains a considerable amount of the graphite
material that makes up the canister lid gaskets and some
aluminum hydroxide that forms as a coating on
assemblies housed in sealed aluminum canisters

(Pitner 1998).

FUTURE WORK

Current efforts are focused on characterizing sludge
from other areas of the basins as well as on the
chemical treatment aspects of sludge disposal. Such
treatments wiil include the oxidation of pyrophoric
materials, the adjustment of particle size and the
elimination of some organic compounds. These efforts
will result in a reduction in the potential for hydrogen
generation, better criticality control, and less regulatory
rigor for hazardous constituents. Characterization
information is being gathered to ensure that the chosen
conditioning process can handle most or all of the
varjous sludges at K Basins since they will nearly all
wind up on the same ultimate disposal path.
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Figure 1. Sludge Trails from a Canister as it is Lifted from the K East Basin Floor.

Figure 2. Sludge Extraction Tube Inserted in a K East Basin Canister.
Note the canister barrels are 8 inches in diameter with up to
seven fuel assemblies per barrel.
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Uranium in Settied Sludge
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Figure 3. Comparison of Settled Sludge Composition for K East Basin Floor,
K East Basin Canisters, and K West Basin Canisters.
Points are the median of data and error bars encompass 50% of the data.
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Figure 4. Two Views in a Hot Cell of a K East Canister Sludge Sample (Approximately 32 Hours) Apart.
Includes only as-sieved sludge less than 710 microns in diameter. Note hydrogen
bubble and displacements due to bubble formation.
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Figure 5. Particle Size Distribution for Three Samples of K East Basin Canister Sludge.
(a) Sieving of all particles (b) volume distribution and (c) number distribution

by laser scattering for particles less than 700 um in diameter.
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