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The recycle material from the dry chemistry and mefal-reduction operations
in the 234-5 Bullding includes: 1) off-standard runs which have falled to
fluorinate properly and which may consist of PuOp and/or plutoniume-fluorine
compounds; 2) materials which mey contain calcium, iodine, and calcium
jodide in addition to the PuF); i.e. hood and equipment sweepings, and off-
standard reduction charges which have failed to reduce; 3) the fluoride
residues which have been discovered in some of the filter boats, between
the shell and liner; and 4) standard reduction residues.

The Recuplex process is sufficiently versatile that it will handle any of
the materials listed im items 1, 2, and 4, Items 1 and 2, however, are
rich enough in plutonium that it is desirable to process them prior to the
start-up of Recuplex, and the accumulation of solids in some of the filter
boats has been great enough that the boats should be cleaned out. Conse-
quently, enough laboratory work has been donme to define processes by means
of which 1) the filter boats could be cleaned out without being dismantled,
and 2) the recycle material, other than slag and crucible; could be dis-
solved and thus be prepared for recovery in 224-T

As the laboratory work has progressed, the Separations Section has taken
steps toward utilization of the procedures developed.

SUMMARY AND CONCLUSIONS

Solutions containing as much as 120 g/1 Pu have been obtained by dissolving
PuF), in boiling 8 M HN03 = 0.5 M Al(NO3) A time of two to three hours
was required. The same” solvent can be used for cleaning out filter boats
and for dissolving fluorides which are mixed with Ca and I,, provided the
equipment can safely bandle the Hy and I, evolved.

RECOMMENDATIONS

The laboratory work described herein led to the Pollowmpg recommendatxons,
upon which action has already commenced:

\ 1. The filter=-boats spould be ¢leaned out period;»aliy, by soaking in
a hot solution containing 8 M ENO3 and O. 54 Al(NO3§q.

2. Solid residues which contain Task III reduction chemicals should
either be saved for processing in Recuplex or should be dissolved
in a stainiess steel dissolver (equipped with a caustic scrubber
for the off-gas, to trap the iodine evolved) for renycle to 224.T,
Those residues which contain no iodine may be dissolved either in
this equipment or in the skull dissolver.
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RESULTS AND DISCUSSION ﬁiﬁi agg ﬁj %’E“

For the purposes of this discussion, the off-standard flucrides will be coXe
sidered in two groups: 1) those which contain PuF) , PuFBE Pudgo and/or metal
impurities; and 2} those containing PuFy, Ca, Ip, and Célao The principal
constituent of both groups is PuF}, whick may be readily dissolved in nitric
acid solutions containing alumirum ion, The aluminum is effective because
it forms a stable complex with flucride ion. '

Group 1: If the skull dissolver is used for these materials, the cap-
acity of the dissolver limits eack batch to 150 grams of
plutonium, To dissolve bvatches of OO grams a vessel with
a working volume of at least four liters will be needed.
After the addition of ome liter of 8 M HNO3 - 0.5 M Al(N03)
per one hundred grams of plutonium, two %o three hours’ boil-
ing should be sufficient to completely dissolve any fluoride
present, giving & solution which may be processed as recy:xle
in the 224-T Building. "

When the HNO,-Al{NO3)3 solvent is used for the dissolution

of PuF:, oxidation &f the plutonium is accompanied by the
evolution of nitrogen oxide fumes. If the material contains
Pudg, the HNO; - Al(N03)3 treatment may leave a solid residue,
which can be 3issolved‘ii an 8 M HNO; - 0.05 M HF solution.

In some cases, it may be advisable to use the HNO3-HF treat.
ment first.

A semple of PuF), (RUN RGX-12-5-269), which had partially
fused when the furnace, temperature-controller failed, proved
more difficult to handle, Only 8% per cent of the plutonium
in the sample was dissolved after treatment for nine hours.
Follocwing a fusion with potassium fluoride, the residue dis-
solved readily in HNO3~A1(N93)3 solution.

The solids which have been found between the liner and shell
of some of the filter boats may also be dissolved in HNOy-
Al(NO»)a solution. Eightyvelive grams of plutonium was ré.
coveréd from the solids vemoved from filter boat No, 1k,
Boat Wo. 10 was submerged in & hot HNO3-ALl(NO3)3 solution,
with a recovery of 0.5 gram of plutonium. Removal of the
liner of No. 10 disclosed no additional solids. Treatment
of Boat; No., 18 by soaking in the hot solution put 29.5 grams
of plutonium into solution. The filter boat shells are ap~
parently not affected by the treatment, but the incomel fite
tings in the bottoms shouwld he removed before fLreatment.
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Group 2: Volatilizaetion of iodime from the mlxturo when an HNO =
A1(NO7). solution is used renders the skull dlssolver U=
suitable for the dissolution of materials containing iodine
or iodides. Carbon tetrachloride was used successfully to
extract the lodine from one of these mixtures, buit of course
left the iodide in the solid phase, - Another procedure,
which it was hoped, would be suitable for use in the skull
dissolver, involved the following steps:

1) metatnesis with 5 per cent NaOH, to oxidize the calium
metal and to put all the iodide and iodine into solution;

2) filtration, to remove the lodine=bearing solution; and
3) dissolution of the solid residue in HNO3=A1(NO3)3 solution.,

Step 1 worked moderately well, counverting part of the FuFy to
the hydroxide,; but leaving some of the calcium unreacted.
Filtration was difficult, because the filter plugged, and the
use of the skull dissclver was completely ruled out by the
extreme foaming which occurred in step 3., Consequently, the
only known procedure which looks useful for this class of
material requires the use of a slag and crucible-type dissolver,
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