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This reslies to your seworandum of septevber 1k, © 2, gywhol PRirelli,

subject as acove., The following information iz nresented as direct
atswers to your questions in tie same numerical order.

1. Stability of »lutonium nitrate soluticns,

ielatively pure acid-plutonium nitrate solutions, such as those
rroduced by an anion exchange pmurification urocess, are quite
slable and way be stored salisfactorily at ambient temperaturc
ior Lowg periods of tlue, A wminiwmum aciditr is reouired to
arevent the polymwerization and precipitation of »lutoniumy For
earple, a solotion of 10 :rams plutonium ner liter is stable
at L7 molar nitric acid, vwhile a solulion of 200 prame nlu-
touiue per liter is stable at 2.7 molar nitric acid. The ore-
cipitates Tormed in solutions containing less than the critical
concentration of acia are of indefinite commosition bLut are
provably hpdrous oxidess; they are quite reflractory sspecially
il emoged o temmeratures higoer than arbleat, and require

\,) extendes boilling in aitric acid (and sometimes the addition

Tluoride ion) to diszolve,
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Jowme ras iz openerated doaring oo gt cose of »lutonium nitrate
solublong, In acddition to the heliuw:: frowm alnha decay, some
poen gy we liberated via the chewsical recuetion of nlutoniam

C e bornae o the tetra~vnlent stote. come Jecowmosition
of watar say nlso occur, utorapge in cealed containers way be
merwllted for a few wonths provided a relatively large vapor
space 15 lncluded to perwit tlie accurmlation of pus at low
arassures. A venbed vessel Siould be use’ if the solution is
w be stored for an exiendsd tive.
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ihe storase conditions outlined above are zpplicable for
vlutonium of any isotopic ratio likely to be cncountered in
gpent resctor fuels,
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e Alternative forms for stor: e,

Suttong

“lutonium metal buttons. can ve stored in motal cans for
extended periods of time: Drovided certain conditions are
met, ufficient free Space or venting must be provided
to allow for the £as resulting from ractiocactive decay,
The storape atmosphere should have @ .dew point of =200 Ce
or lower an’ an OXypen content of porhaps 2-55 to avold
oxidation of the plutoninn,  The ean mwst bo 5o desirned
as to dissipate the heat of radicactive decay at a temper-
ature comatinle with the otler criteria, Thesa conditions
can be mat in either a controllad atmosnhere hoog or in
sealed metal containers. If the buttons are ssaled in
cans, periodic inspection should bo made to assure the
continuing intervity of the containar,

Oxcidle

Plutonium oxide is cherically quite stable, ‘o spacial
precautions need he taken with respect +o atmosphere, and
the penerated c80es may be readily vented &8 produced, A
slab tvpa containey would be desirable to facilitate thn
dissipation of the heat of radicactive decay. The handling
I dry vowrlers 1s very wuesirable becouse of rroblems
cesulting from air-borne contamination,

Fluorideg

In peneral, the comments camearning oxides are Boually
aynlicable to fluorides, an additional complication steme
Trom the appreciably increased neutron flux resulting from
the alpha-n reaction with fluorine,

olutions

The storage or Ditrate solutions is feagibls 30 long as
certain precautions aye observed, ‘he storage vesael
would need to be eeometrically safe (about g 15" glab

or a 5" diametaer cylinder) or each batch would be limited
to about 270 spams plutonium, Thase values presune a true
solution of 1o more than SO0 crams pluteniws ver litar,
acn proposed storage plan mst be Specifically evaluated
to ascure nucleay saiety, The acidity must be controliled
1o nrevent precinitation and the containers should be vente:!
in o way that prevents undue loss of water or acic throuph

OFFICEp |_ __

SURNAME »

DATER [

B ' G—LASSI~ ....... | |

Form ARC-818 (Rov, g+




sl
Ta &

SheRET
DECLASS\HEE 0CT § 44,

P, 2uim T

svaporation. The dissipation of heat tirough the veassel
alls could be effected without unduly complicating the
vessel desirn. At ambient termeratures, the corrosion

£ stainless steel would be nepligible.

e, Slurries

The characteristics and limitations of slurriss in storage
are quite similar to those of solutions excent that the
acidity need not be controlled so closely. If temperatures
higher than ambient are encountered, the precipitates are
likely to be corverted to a reifractory form.

3. oas2 of subsequent wrocessing,

Plutonium nitrate solution can be readily orocessed for the

removal of Am=2l1 or U~-237 or for conversion to other chemical

forms by existing techmology. Other forms of nlutoniwn rmust

currently be aonverted to a plutoniwa solution prior to the

removal of decay Jdaughters, Any of tha c}mlcal Torms can

be processed to the metal by existing technwlogy. It appears

*wrooaala that the teclmology of the .t‘u ture will make greater

use of pyro-nrocessing technlagues. in this event, the metal

night be the form most compatible with: tle then current

technolozy.

L. Beproducibility of Assay

a2, ‘itrate solution
Jepresontative sarmples of plutonium nitrate could be readily
obtained from storage vessels and assayed by existing
technolopy, The mags of the stored material could be
readily verified, permitting periodic verification of
inventory,

b, Oxide
samples of plutonium oxide could be readily obtained and
the mass of the stored meterial readily determined, The
chemical comosition and uniformity of the stored material
would he known only if the mass were heated in the nresence
of air to about 1000° U, nrior to storage. This technique
would permit reproducible assays, but would increase the
refractory nature of the material thereby complicating
subgecaent processing.
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c. Fluoride

Verification of inventories would bLe inexact snd unpre-
ciictable because of the indefinite comosition of the
fluoride salts,

e  Slurries

The verification of an inventory of stored slwrries woulsl
be virtually irpossible without proces:sing the material
to a mown compound in either a solution or dry gtate,

a, Netal

The mass and assgy of a plutonium metal button could be
verified reacdily. DButtons sztored in a controlled atmos-
ohere hood could be inventoried readily. Buttons stored
in sealed metal containors comnld be verified by total mass
(button »ius conteiner), If absoiute wverification werc
required, the container could be opened in & controlled
atmosnhere hood, the Dutton weighed anwl sampled, and the
button resealed in another container.

Incremental Costs,

We arc unable to estimate the incremental costs of performing
the indicated chemical operations, since these costs are unigue
to each specific operating situation, The directly variable
costs, which include only the cost of ossential materials anid
utilities, can be estimatecd and are presented belou,

Converting nitrate to buttons L350 per kilorran nlutoniunm

Converting buttons to nitrate O.)l ner zalogmm slutoniun
Converting aitrate to oxide :1e8l ver kilopram plutonium
Converting oxide to nitrates #Le2% per kilogram nlutoniuwm

% This nitrate solution would contain reletively high concen~
trations of other ilons end would have to be chemically purificd
oylor to recovery of tle nlutonluem in vaeablae forwu,

The simificant cost of conducting any of the above operations
ig associated with operating and service nersonusl and with

the »rovision and maintenance of the required equipment, 7The
operating o malatenance costs are Hrimarily functlons of

time oyl oould e expected Lo increase steysrise with inereasing
q\mttz.wzﬂ of llu‘c,onim urocesued, “sotimates of these incremental

DECLASSley

costy raot be based on rathor avaecifi.c awwmtions as to the
marmitue, timing, and choract .
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Un the vhole, we would prefer to store plutonium as butbons,
sealed in aluminum cans, iIn this form the materiasl is stable,
resdily inventoried, and reacdily processsd into other desired
farwms, chould you desire more quantitative information as to
costc or specifiec storage conditions, ve would be pleased to
develop additional inforwation specific to the wroposed overating
conditions,
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