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To date Moumd Laboratory hes recefved 2,504,351 livers of
plutonium nitrece solution conteining 12,303.) grems of
plutoniua«228, This meterial received in a2 coral oi 572

© & different shipments has beem transported and unloaded

5 without Incident. At the begimning of the program which
vegquired the transportetion »f plutoniaw~238, various
systems of containment and forwms of materiel weve cgreiully
evelusted, At thet time i1 wes determined on the besis of
safely and total cost thet the best wey to prepare the
wneterisl for shipwent to transport 1t over the road, and
¢t receive the meterial was as s nitrate solution, The
solucion hae the following sdvantages:

Heleased th rough the

MOUNDLSDR P
{ $hrough DOE's OPENNE

cenid Copy held at Moy

1}

1., Spillzge of the solution does mot pregent & gerious
health physics problem, The plutonjum nicrete in
solution is not eirboene uncil giter It hss been
conpletely dried put, Since this solution is acidified
with nitric sacid, the liquor on drying passes through
g series of hydrated complex nitreate salts., These zalis
are deligquescent, As p result, the meterial srrives to
2 dusting comdition very slowly, The experience et
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Hound Laboratory to date has shown that spillage

of a nictrate solutiov does nol present a sevious
health physfics problem, Dgcontawination with
water and complesing agents 1s reacily sccomplished
before the material becomes airborne,

dound Laboratory ha: nad no health paysics probliesw
involving personnel arizing froes spillage of nitrate
solutions. Personnel bave been contawmicated externale
ly aud ipternally with nitrate sclutions. Extewrnal
contasination not readily rewoved by serubbing with
decontanivating agents safe (o use on hwean skin has
beer: Lsolated wvntil new skin formed throwsgh natural
progesses and the contamination was resoved through
noxmal skin sloughing. Internal contmaination scquired
by body uptegke ¢f the msterial hss been escreted raplcly
without showing the long term retsntion characteristic
of the insoluble aaterial.

ine plutonfunm vitrate solutiop s readily convertible
to auy desired fors such as oxide, metal ox salt, ‘The
chanical processing of tioe nitrate solution to auy
desired chemical fors is relatively easy., Since the
asterdal is in solution, comversfioo to & selid through
evaperation srd low tesperature ignition, precipitation
ef the plutoniuwe as the osalate, the peroxide or the
potassiue suliate double salt, or reduction to the metal
aye siraight Ierward chealcal precessing operatloms wich
known reaction loeses. The resultant material in waste
streans 1is iy known congentration and resdily recovaved
by solution chesistry,

Storvage of the plutomium nitrave selution is safe.
Steiuvless steel containmers avre not destructively
corraded by the nitrate solution. Norasl nitrate
passivation of stainiess steel by the coneentration
of nitrate f{ron in these sclutions ix suificient te
withsvand the charactey of the plutonium-23% nitrate
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aysten., Container problems have occurred only in
those situations where the solutions contain halogen
fons which had been added to eccomplish the sclutiom
of oxides of plutonium. The gases resulting from the
radiation decosposition of water are readily vented
or way be recombined using catalytic recombiners,

Current plavning iz directed toward the prepavration of
plutonium oxide at the Savancah River Plant and fits discri-
bution in wmloadable comtainmers. The plutomius oxide has

the following serious disadvantages which should be careful-
ly svaluated before monles are spant to provide oxide prepa-
ration faciifities at Savannah Eiver Plant, adequately saie
comtainers to ship the material and oxide handliing facilities,
both physical and chemical, at Hound laboratory.

1., Plutonium cuide is a serfous health physice haszard.
Since a considerable amount of the solfd plutonium
oxide oocurs as fines of a subnmicyon size, it is
readily alfrborne, Any releass will produce a serious
and costly contsaination problem., A sericus tramspore
tation accident way result in the contamination of
sany square miles of gountryside. Any accident during
loading or unleading of the container may result in
the contamination of an entixe facility.

The serious hazard to all operating persomnel also must
be considered. Flutonium oxlde ix insoluble iz normal
body fluids, All sedical history to date has been
negative in attenpts to {ncresse ths solubility of this
matexial after blologlecal ingestion. All known serious
body burden cases bave iovelved the plutonium im a bio-
logically insoluble form 2% & lung burden. The materia)l
as ap inscluble oxide residing in the luvags thus becomes
& continuing supply to the body as sxivemely slow soluticn
is ofifected, The studies at the Ranford Laborateries con~
firm these statements. Deaths to laboratory dogs were
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cansed by respiratory Emilures resulting from fibroais
of the lungs due to continued alpha exposure,

Plutonium oxide is diffiienlt to dissolve both frem
chemical considaratious and health physice aspects.

The difficulty of dissolving plutoniun oxide {s
dirvectly vrelated to its previous thermal histeory.
Piutonium oxide precipitated from an oxalate systea
medt be ealoined to insure the completion of the
decomposition of the oxalats before pachaging te pre~
vent pressurization of the container during storage
and shipaent, The disgolving of the caleioed oxide
required a boliling digestion in coveentrated nitric
acid conteining a small awount of fluoride. The fumes
from such 2 reaction cause rapid detevisrstion of all
duct work and asschsntesl eguipswnt sasociated with
exhaust systeam., Elaborate scrubbers muet be loatalled
along with condenser systems to reduca this deterioratios,
The necessary flvoride concentration will incvease the
oeutron flux during this cperation, It is oxpected
that the necedsary personmel ebilelding will require the
installation of remote handling equipesnt.

Selution of calefned plutonivem oxide in sitric aeid-
fluoride aedia ie¢ extremly slow and oftan does not

go to cowpletion. The resarent oxide must be separated
from the solution and aelubilized by high tesperature
salt fusions oy passibly by a high tesperature chlorin-
ation, Kither one of these sethods 1s extremely slow
and costly. Batch sizes aust be swall, Furification
operations on the products of either operatien results
in laxge quantities of waste solutions wirich require
additione]l processing.

It is reyuested that the proposed tranafexs of plutomives~ilE
as its oxide be carefully reviewed in light of the above
statements, The shipment of the oxide will reguire the xe-
ceiver to convert the material back to the nitrates -« the same
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chemice) form as sveilable ar the Savenneh Hiver Plant

prior to the oxalste precipitation and calcimetion. 1k

is our judgement thst the propozal to ship the plutonlum~228
25 on oxide rather than as & nitrate solution will constitute
2 serious health apnd safety hezard as well sz being not eco-
nouicelly feasible.

1f you heve any further questions ou this astter, plensge
do not hesitete Lo contact =e.

Very truly yours,

SRS

David L. Seoti
Vige=-President,
Plent Manager

LVJ/DLS 1cam
Discribution:
Copy 1A-3A -~ W, B. Cresmer
Copy A - L. L, Beott
Copy 5S4 - J. E. Bradley
Copy 6A - L. ¥, Jones
Copy 7A - Centrel Files
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