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LEGAL DISCLAIMER

This report was prepared as an account of work sponsored by
an agency of the United States Government. Neither the United
States Government nor any agency thereof, nor any of their
employees, nor any of their contractors, subcontractors or their
employees, makes any warranty, express or implied, or
assumes any legal liability or responsibility for the accuracy,
completeness, or any third party's use or the results of such use
of any information, apparatus, product, or process disclosed, or
represents that its use would not infringe privately owned rights.
Reference herein to any specific commercial product, process,
or service by trade name, trademark, manufacturer, or
otherwise, does not necessarily constitute or imply its
endorsement, recommendation, or favoring by the United
States Government or any agency thereof or its contractors or
subcontractors. The views and opinions of authors expressed
herein do not necessarily state or reflect those of the United
States Government or any agency thereof.

This report has been reproduced from the best available copy.
Available in paper copy.

Printed in the United States of America
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- Background

« WRPS proposed to investigate the ECC process
for deployment in Hanford tanks as a heel
treatment process.

* Needed a chemical simulant of the heel for testing
of the ECC process.

e Retrieval is focused on C Farm tanks for the next

S years.
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< Objectives

* What is the composition of the waste heel remaining
after sluicing?

« How do we make a simulant of the heel?
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Analyte C-101 C-102 C-103 C-104 C-105 C-106

Na 29.6%| 21.3% 0.5%| 41.6%| 15.8%] 47.5%
Al 409%| 53.5%| 47.6%| 20.2%| 61.5%| 10.6%
NO3 13.2% 4.9% 0.4% 1.7% 1.2% 0.1%
TIC as CO3 1.6% 5.8% 0.1% 4.3% 21%|  22.7%
PO4 4.0% 0.8% 3.0% 0.2% 0.6% 1.0%
NO2 2.0% 1.9% 0.3% 4.3% 1.4% 2.8%
Fe 2.2% 1.5% 0.0% 2.7% 0.7% 7.0%
F 0.4% 1.0%| 20.8% 9.8% 0.4% 0.1%
TOC 1.7% 0.7%] 11.1% 6.3% 3.4% 3.2%
Si 1.7% 5.8% 0.9% 20%| 10.5% 0.3%
Ca 0.6% 0.8% 1.2% 0.4% 0.5% 0.3%
Ni 0.0% 0.5% 2.8% 0.2% 0.3% 0.2%

Best Basis Inventory, mole fraction




Best Basis Inventory, mole fraction

Analyte C-107 { C-108 | C-109 | C-110 | C-111 | C-112 |Average

Na 354%| 41.9%| 37.5%| 445%| 172%| 391%| 31.0%
Al 209%| 22.3%| 24.1% 714%| 37.4% 8.7%| 29.6%
NO3 6.6% 7.2% 12%| 214% 95% 12.0% 7.1%
TIC as CO3 1.6% 1.8% 3.8% 2.1% 3.5% 3.8% 4.4%
PO4 5.3% 8.9% 6.5% 8.1% 5.8% 7.3% 4.3%
NO2 6.6% 5.4% 6.6% 1.9% 6.6% 9.5% 4.1%
Fe 15.7% 1.3% 2.9% 2.4% 7.5% 4.0% 4.0%
F 2.9% 2.3% 0.8% 4.8% 1.4% 1.1% 3.8%
TOC 0.5% 0.8% 1.6% 0.5% 0.6% 3.1% 2.8%
Si 0.6% 1.6% 1.8% 3.1% 2.5% 1.2% 2.71%
Ca 0.3% 3.2% 3.5% 0.4% 3.2% 4.5% 1.6%
Ni 0.5% 1.5% 1.9% 0.0% 2.6% 2.0% 1.0%

L _________________________________________________________________________|
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< Bulk Tank Chemistry

prote

« On average the sodium and the major anions
are in equilibrium. Probably in dissolved form
with the liquid.

* Major remaining insoluble constituents are
aluminum and in some tanks iron.
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< Heel Analysis Results

Best Basis Inventory, mole fraction
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= Heel Analysis Results

* Only two tanks have post retrieval samples.

* The single overwhelming constituent in both heels is
aluminum.

* S-112 waste heel was mostly 200 micron gibbsite.
» C-103 waste heel was mostly 70 micron gibbsite.
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- Potential Mineral Forms

 Gibbsite Al(OH),

» Cancrinite NagAl;Si;0,,C0;4.2H,0
* Iron Hydroxide  Fe,0O;

» Dawsonite NaAICO;(OH),

« Sodium Oxalate Na,C,0,

« All the mineral forms tend to precipitate as very small
particles(< 10 microns).




9 Potential Mineral Forms
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« Over time re-crystallization will result in
crystal growth.

— Oswald Ripening or thermal gradient.

« We postulate this growth rate is proportional
to the solubility of the mineral.




Solubility @

Chemical Mineral Form pH 12 (M)
Aluminum
Gibbsite 0.00005
Dawsonite 0.00008
Beohmite 0.0001
Iron
Fe(OH)3 0.00001
Fe203 1.00E-10
Ni
NiO 5.00E-07
Ni(OH)2 6.00E-08
Ca
Ca50H(PO4)3 8.00E-07
CaF(PO4) 7.00E-08
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Method of Retrieval

» Sluicing is the primary method of retrieve for the 100
series tanks.
 Tends to separate the particles by size and density.
— Settling rate controls the ability to get waste into the
pump.
— Pump suction velocity will not reliably suspend
particles greater than about 50 microns.

/é
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< Hypothesis

protactionsciuions

* The major constituent of waste heels will be gibbsite
If the tank starts out with significant aluminum.

— Sampling of C-108, C-109, and C-110 will test the
hypothesis.

‘7
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 Gibbsite crystal growth kinetics are very slow.

— It took 20-30 years to grow the particle size we see in
the tanks.

 Acceleration by heating is limited by the stability of
the mineral form.

— Forms Boehmite above 100 C.
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« Sodium aluminate dissolves readily in water.
* Disproportionates to Al(OH),; and NaOH.

At high supersaturation and 80°C, gibbsite
precipitates and forms a hard mass.

 Demonstrated in the lab.
» Contract to product 100 pounds of simulant.
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