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INTRODUCTZON

&' nev vrocess for tne conversion of plutonium nitrate solutions to a dry campound

gu‘*able for reduction to masgjve metal has been Jeveloped at Savannah River.
Plutoniuwr trifluoride is precipitated directly from the nitrate in an aguecus
medium@eafter filtering and drying, the trifluoride povder can be efficiently
reduced to plutonium metal., Joth laboratory and plant-scale applic-tions of a
bateh plutonium triflucride process have bsen demonstrated successfully at Savannah
River and arq vrder study at Rocky Flats. Adaptatlion to a contimucusly operated

aystem has been initiated at BAPO with preliminary results appearif® higMy
favorable. ®

When compared to the present HAPO procedure of precipitating plutonium oxalate,
filtering, drying, and hydrofluorinating the cake to plutonium tetrafluoride, it
is apparent that the never process combines the present wut chemiatry and dry
chemistry operations into one step. Under certain cunditions the newer process
may cause rapid technological obsolesence of the present HAPO procedure.: Since
t!é expenditure of approximmtely $750,000 is currently being proposed to install
continuocusly operated production-line equimment within the 234-5 Building for the
older process (including s supernatant evaporator), consideration should be given
to the possible impact of ghe new technology upon the continuous Task I and II

installations and the desirability of enjoying the advantages of the newer procesas ]
without the intermediate expenditure of furds for the alder process.

®
OBJECTIVE
L]

It is the purpose of thig study: (1) to review the advantages and disadvantages
of the plutonium trifluoride procesa and the procsasing conditions under which
B procedure would be applicable at HAPO, and (2) to consider the possibility of
delaying the equipment ingtallation for the preast process until such time as
the naw process can be thoroughly evaluated. ® ®

SUMMARY AND CONCLISIOMS

The prime adventage of the :}m.oni\n trifiuoride procesas is the possibility &
low plutonium losses and the direct disposal of the filtrate to vaate. Precipi-
tation of plutonium trifluoride @however, does not provide an appreciable geparatiom
of plutonium from cationic impurities and is therefore sensitive to feed quality.
Because of this disadwvantage, the process is incompatible with the present plant
proceasing scheme at HAPC and could not be adopted immediately even if it vere
suitably developed. Urgent production capacity requirement: prevent delaying
installation of the propoaoﬁ'rask I and IT facilitieg until the@grequired donlﬁ!
ment programs for the Purex and Redox product sclutions could be completed and
the trifluoride process made cqmpatible. With the large capital investment to

be placel in oxalate -fluorinatich production and recovery equiphentg the relative
advantages of the trifluoride process would not economically justify replacement

during the service life of the installation. Thus, the sdoption of the plutonium

trifluoride procesa at HAPO prior to 1962 would appear to offer no aconomic Y
advantages.

: umbh ,
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AQVANTAGES ARD DISADVANTACES OF TRIFLOORIDE PROCESS .

The plutonium trifluoride process, as pregently envisaged, has three advantages:

1) The vaste flltrate from the precipitation and filtration of plutonium
trifluoride i3 theoretically lowv emough in plutonium content {(iess than
0.l pver cent‘,o rermit direct disposal to a wmste crib. It should be
noted, however, that lov losses are dependent upon an efficient filter
23 u preper Jeed siream. With pregsent filtering techniques, batch
rlutonlum Jdossesfrom plant oxalate pre&g:utim vary from one to ten
per cent i avarage three to four per (as comparedato the ons
per cent obta’ned in the laboratory) due to machanical Y¥-passing ot.tho
filter. While improved mrtMce is@anticipated for contimoug f£1l-
® tiretlon, mechanical factors may occasionally psrmit losses aigh encugh
that recovery vould be required. Furthermore, certain i-puritxo‘ in

feed streams may result in unpredictable filtrate logses and filtration
problems.

-
h
e

The "xi111" procedure for the plutonium trifluoride filtrate is relatively
simple. TIf filtrate recovery should be required because of riltar diffi-
culties or unusual feed conditionms, the fluoride ion would de camplexed
with an excess of aluminum jon and the solutiog processed through the
Racuplex facildty. Recovery of the present te filtrate requires a
xore complicat8d "xi111" involving treatment with permanganate ion, then @
® ® hydrogen peroxide, and followed by salting with aluni&tnitrate for
Recuplex operations.gIf direct sposal to wvaste is permissidble for
the trifluoride filtfate, simple Teutrslization should e adequate,

(3) fThe present use of hydrogen fluoride at high temperatures would be
largely elfminated. The operating conditions required for ving
® residual hydrofluaric acid and drying the fiuoride cake, hdvever, are o
notf@firely established. The temperatures involved may de high enough
to offset this adwantage.
. @

The plutonium triguortde process has sericus iimitations that are of particular
concern to the HAPO plant ’voceasms achems. Of prime importance is the sensitivity
of the process tchIpuriti 8 in thes feai stream. There is no cmparalﬁ.o geparation
of cationic impurities, such as iron a alumimm, iz the precipitatior. of plutonium
trirgoridc, as there is in the precipitation of plutonium oxalate. The pln-
tonilm wust therefore be of excertional purity as compared to present requiremsnts
tiinsure final product quality. At Sawamnah River this rocess reguirement is

att & major limitetion, since the product sclutions from th&® main sepaerations plante
and the recovery plant are roﬁtinely processed through batch cation exchange systems
prior Lo their precipitstion. 2t HAPQ, hoveavar cation exchange units szre not
pregently employed; product ccncentration is achieved by evaporation in ¢he Redox
and Purex plants and by reflux in the Recuplex facility. WhiM eliximation of
évaporator corrosion would profbly result in a Purex product normally compatibile

with the triflucride Progpss, process revisicns wvould be required for the Redax
and Recuplex systems. ® ®
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. Ctber ?actors of concern inzlude: g

(1) The need for reducing the feed plutonium to .the (II1) valence state. At
high plutoniun concentrations an efficient wvalence reduction may de a12-@
® ficult, which would offset the filtrate waste losses. Moreover, storage
of@plutonium(III) nitrate solutions may be undesirable due to valence
instability so that it would preferable to perform the valence recug-
° tion etep just prior to the Precipitation step. ®

e) corrosion problems attending the use & ‘3"’“‘ hydrofluoric aci¢
nitric acid mixtures. Special materials construction would be
required for the precipitation and filt.tion eguipment .

(3) The possible requirement of an alcohol wash for the plutonium tri-
fluoride cake, creating a potential handling problem.
o

@
(%) The relatively less efficient rSduction yleld obtained with plutonium
trifluoride as compared to plutonium tetraflucoride, and the greater
@ gquantity of iodine booster required in the reduction "bomb”.

Welighing the advantages and disadvantages of the plutonium trifluoride process,

it is a nt that®he process is incompatible with the plant processing achemes
prege mployed at HAPO. Moreover, if the manyfold advantages of a con ous
vs. avoatch procese are lized by the late~fluorination process rather than by
trifluoride proceas, the"turthergadvanta of the,trifluoride process would

probebly not be great enough to warrant a later cfiversion of the installed equip@
ment to the never .system. Py

Thies latter conclusion would most likely be true aven if the present studies of
the separations planta' product handling systems resulted in pure enough aclutions
that the trifluoride process was compatible. The expected throughput of the pro-
posed Task I and TI1I inata ions should provide more than enough capacity and

° operating reliability for pPeaently anticipated production requirements during the
gervice iife of the installation. Continuous e7aporation of the oxalate filtrate
vill minimize any effect the recovery operation would have uvpen Recuplex capacity,
while elimination of filtrate recovery hy the trifluoride proceas would not permit
shutdown of the Recuplex facility or reduce operating nses appreciadbly. Other
forsesabls operating cost differentials would not provide a ou‘ﬁciontly rapid
payout {viz: less than five years)@to varrant nswer facilitiest Under these E

° conditions, obsolescence by a new technology vithin the service l.fe of the proposed
facility would probably require elimination of the use c¢f fiuorine or some similarly S
drastic step. The trifluoride proceas, however, would be quite similar to the
present process in terme of equipment reguiremants (except for materials of con-
struction]). Thus, »nce the continuous Task I and I1 equipment for the axalate-
fluorination process (s {nstalled, the use of the plutonium trifiuoride process * =
in Z-Plant prior to 1962 would not appear economicélly advantageous. ’

From these consider=tions, it can®e concluded that t conditions under which the —
plutonium trifluor: ie procees couid be advantageously employed at HAPO are a .
compativle product s~ luticme from the main separations plants and the need for nev
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DEIAYING CORSTRUCTION OF TASES I AND IT

.'rne most immediate mgans by which the favorable conditions fcr employing the plu-
tonium trifluoride p¥ocess could be met would be to delay irstallation of the
continuous Task I and I1 equipment _for the oxalate-fluorinatiom process until
present studies on Purex tail-end Processes end the trifluoride process are com-
pleted . ¥Such a delay 1s considered in terms of development program and production
commitment schedules presently envisaged for the next o and one-half years.

Based upon present estimates of prot,cypo development programs and plant instellatiom
requirements, the production application of the plutonium trifluoride process at
HAPO would not be feasiblg prior to January, 1959. The prime factor is the tail-end
treatment studises being ulidertzken for the Purex plant. Results of these studies
will lead to the installation in Purex of either an ion exchange system or an
evaporator that wvill be relatively free of corroeion effects: either should provide
an iron-free product solution suitable for feed to & trifluoride reactor. Installa-
tion of a new evaporator in the Redox plant, however, would ha e tc be accompanied
by a flowgheet revision or an ion exchange process that would eliminate the
aluminum contamination from the third cycle scrud etream. The Rescuplex facility, on
the other hand, would definitely require an ion exchange system to remove alumimm.
The tail-end peckage progranf@in Purex will probably be completed bty July, 1957.

The technology of adapting the trifluoride progess to a contimuously operated

system should be well developed by July, 1957." Asetming a cne and one-half year
construction period for bdoth installations, the process would be available for pro-
duction by Jaguary, 1959. Since both development programs include the operation of
plant-scale prttotype equipment, little difficulty other than the normel "buge”
should experienced upon start~-up and relatively firm production commitment could
Go made” shortly thereafter. If, more optimistically, the%brototype ion exchange

nit nov planved for Puresshould prove to be suitablé¥for production operatiom,
final campativility of the Jererations plants and the trifluoride process would
still havs to avait equipment installations in Redox and therefore could not be
firmly anticipated mch before January, 1959. o o

Plutonium production requirements, however, prevent such a long delay in the

inetallation of Tasks I and II. In fact, a request hi recently been made by the
Manufacturing Depariment that the target dgte for ocnplotiog of the Tagk I and IT
installation be revised from October, 1987 to ¥ -oh, 19%7.%

o ¢ :
8

* H. H. Hopkins, Jr., Personal Communication, June 7, 19%6.

#& W, N, Mobley by J. G. Attanas, "Improved Task T and II P‘ro}.c? (B-2222)
Z-Plart", BW-L3I74%, June 19, 19%6
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Tne prime justificatior for the early installation of the continuous equipment
‘e the presant lack cf production capacity to handle peak loads. Thus, althougn
O the estimated production requirement for FY 1?58 could probably be processed
through the present fasilities on arn average basis, the instantaneous proceesing
capecity required because of vuriancea in the separations plants' output exceeds
prasent capacity limits. Means of reducing the peak loads would involve immediate
capital expenditures or high operating costs. The installation of lag storage
facilities for the Psdox and Purex product solutiias could presumadly provide
adequate capacity, but wou.d involve nev ciorage cans and vault ereas. A second
alternative would be to ship directly to Rocky Flate any plutonium output from
the geparations plants thac exceeded the Z-Plint storage and processing capacity.
This might necessitate continued operation of the 231 Building, although initial
results of a product test forcihe direct concentration of Purex product solutions
O to 400 g/ 1 appear very promising. Off-site shipment of nitrate, hovever, would
upset plans of the AEC and Roocky Flats forothe shipment of only metal product
from HAPO, Any large cost of temporarily employing such schemes to reduce peak

loads probably would nct be reécovered through the savings permitted by installa-
o tion of the plutonius trifluoride process. ©

Jecondary factore affesting delay of conatriotion are: (1) the economio loas
involved in not realizing tas operating and maintenance cost advantages of a
otontimicus system; and (2) the risk inherent in vlossly scheduling oritical
development programs for production start-up. o

4
Delaying the ccnatruction of the continuous Tesk I and II equipment for the
oxalate-fluorination process therefore does not appear attractive, Unleas
subsequent revisions in the plant's produstion objectives should reguirs tnellh-
ticn of a ne vet chamistry facility - in the Purex plant, for example - the

adoption of the plutonium trifluoride process at BEAPO vould offer no large-goale
sconomio advantages ,rior to 1962.




