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Research Objective:

The two, multifaceted objectives of this research project are to
(1) investigate the feasihility of vitrifying 2 or 3 high priority wastes, asidentified by the
Tank Focus Area group, using iron phosphate glasses (i.e., determine chemica durability
asafunction of waste loading, establish maximum usable waste loading, evaluate melt
characteristics and wasteform properties), and
(2) acquire the technical data for the types of raw materials and optimized melting and
processing parameters that can be used to produce practical-size (prototype) quantities of
iron phosphate glassy wasteforms.

This research isintended to provide the scientific and engineering knowledge that is
needed to utilize iron phosphate glasses for vitrifying selected nuclear wastes on a
production scale.

Research Progress and Implications:
Generd

During the nine months covered by this progress report, personne have been
assembled, generd planning of the research has been completed, two high priority
nucdear wastes were identified in cooperation with TFA personndl, experimental work
was started using these two wastes, and severd (12) papers describing this and earlier
research on iron phosphate glasses were written and published.

In addition to the Pl and Co-Pl, one post-doctora fellow, one graduate sudent (MS
candidate) and two undergraduate research aides are currently working on this project.
Another graduate student is being sought.

Weadtes selected for Study

Based on input from TFA and other sources, a Soda Bearing Waste (SBW) at INEEL
and a High Soda/Sulfate Waste (HSSW) at Hanford were selected for sudy. The
composition of these two wastes were smplified by ignoring components present in
smdl amounts, typicaly below 0.5 %. The"smplified" compostion of each wasteis
given bdow. These wastes were chosen primarily because their high soda and sulfate
content could limit the maximum waste loading in boroslicate glasses and because of the
need to identify "dternative’ glasses that could be used to vitrify such wastes.




Weight Percent Composition of the Soda Bearing Waste (SBW) at INEEL and the High
Soda/Sulfate Waste (HSSW) at Hanford.

. Wt %
Oxide —sgW T Hssw
ALOs | 27.5%|  4.4%
B,Os 0.7%|  0.0%
CaO 220 0.0%
Cl 1.0%|  0.6%

Cr03 0.5% 0.4%
Fe, O3 1.6% 0.0%

F 1.0% 1.6%
K20 8.0% 0.0%
MnO 0.8% 0.0%
Na,O 50.3%| 75.3%
NiO 0.6% 0.0%
P>0s 1.2% 7.7%
SiO» 0.0% 0.5%
SO3 3.7% 9.5%
yA(®7) 1.0% 0.0%

Total 100.0%| 100.0%

To date, more than 20 iron phosphate wasteforms containing the SBW waste and 12
iron phosphate wasteforms containing the HSSW waste have been prepared and are being
evauated. The preliminary results are encouraging for both wastes in terms of the
chemica durability and waste loading. Iron phosphate glasses have been obtained from
trid melts containing up to 60 wt % SBW. Based upon dissolution rates measured in
distilled water at 90° C, which vary from 1 x 10°2° gm cmi? min't at lower (30%) waste
loadingsto 5 x 10°® gm cm? min® a 50 wt % loading, the maximum waste loading is
estimated at 45 to 55 %. These mdlts are fluid and eesily melted a only 1000° C.

Fewer mets have been made with the HSSW waste (that contains 75 % sodaand
9.5% S0O3), but a maximum waste loading between 35 to 50 wt % appears likely, based
on prdiminary dissolution rate (chemica durability) measurements. An éttractive fegture
of these fluid iron phogphate-HSSW mditsis that they can be melted and poured aslow
as900° C. Thislow melting temperature can reduce the cost and energy for melting as
well asimproving the sulfate solubility in the glass. In Slicate glasses, the sulfate
solubility rapidly decreases with increasing temperature.

Planned Activities:

During the forthcoming yesar, the investigation of the chemicd, physcd, and thermd
properties of iron phosphate wasteforms containing SBW and HSSW will continue. This
work should near completion by June 2002.

Sarting in the second half of 2001, the investigation of methods and materids for
melting iron phosphate glasses will commence and is expected to continue through 2002.




The main purpose of thiswork is to determine practica methods for melting iron
phosphate glasses on a scale that is needed for vitrifying nuclear wastes. It isintended to
investigate joule heating, cold wal crucible induction mdting (hopefully in collaboration
with Russan scientists), and ordinary crucible melting. Thiswork will include corrosion
tests on candidate refractories in iron phosphate meltsin order to identify commercia
refractories suitable for long term use.
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