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JABORATORY EVAIUATION (F OFE AND THO CYCIE PEROIITE FROCESSING
OF F-10-P SOIDTIONS O THE BASIA (F METAL RIRITIES CBTAINED

I, IFIRODUCTION

Daconteminated plutonium from ihe Concentration Process (Bullding 20%) ie
4 ourrantly isoleted and purified by the follwing procsss schem. :

1. ZIsolstien (Building 231) Ths plutoniun accompanied by the lanthenun
cayrisy ia nitric &cid solutlon i85 ismolated from the carrier hy & two-eyele
poroaits process. The resulting product soluticm condaining minor amounts of
sloxental lupurities is aomsentrated by evaporatiom to approximately 1.5 welar

® pluteaiun nitrate.

2, Purification {Build 23%) The altric scid molution of plutenivm
nitrate follewing dilution i8 purified (primarily the vemoval of iren, chromium
and nickel) by & single procipitation of plutonium (YII) oxalate. This product
is converted to plutonims (IV) fluoride by trectment with an oxvEon-hwas oEen
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An improved and sirplified Tlowsheot has bean proposed vherein the volwis
canoantration step {evapovdticn) and the ozalate precipitaticn step would ‘
be sliminated. This possibility wes poonised on the eliminstion of Lhe .
products of corrosion by cmitting the concomtration step and the modificatisx 3
of the peroxide precipitation uith respect to compogition and manipulstion i
to yiold & plutonivm perexide precipitate susceptible to hydrofilucrimstion to . . ¥
plutonium (I¥) Zivoride with the desired physical propertiecs and chemical
parity.

1. QBJECTIVES

Tho abjectives of this laboratory investigation were to examine the feesibility

of employing & ons or two oycle peraxide precipitation process to produce feed
fopr the hydrofluorimation process, based on the following listed criterie.

3, The purity of the plutoniwm nitrate golutiom following dissolution
of the percaxids pyecipitate.

b. The purity sud yield of metallic plutonium cbtained by & one or two
oycls paroxide proceas folloved by dlirect hyfrofluorinstion and
Teduction.

TIT. SUMARY AND CORCIDBIONS
@

A gories of five ladorstory runs (pominal £ive-gram scale) staxrting with F-10-P
solutions (Concemtration Building produst) was carvied out employing both ocae
and tvo peroxide precipitaticn cycles to produce peroxide cakes vhish were sub-
sequantly directly hydroflucrinated aud reduced to metallie plutonium,

8. Bingle psroxide cycls isolation,

The singles perozide cycls provipitates from two rmumns were sepsrated
by decantation, wasded, dried and hydroflucrinated in platinum bosts
to form plutonium (IV) fluorides with bulk demsities of 1.42 to 1.57
g./cc., and redused to metal with ylelds of 62,2 and 42.8 per cont.
The button purities were comparable detween the two rums and both
consideared unscceptsble om the basis that total impurities excesded
3,300 ppm. Ianthamum values alons were 4,000 and 5,000 ppm.

b. Ivo peroxide oyecls isolation.

Using a two-peroxide~cyclo progsss inm which the fimal peraxide pre-
cipitatos ware separated both &s 2 slurry (one run) and as & filtered
cake (two runs) end directly hydrofluorinsted in platimm boats,
fluoride bulk densities of 1.88 %o 1.9% g./cc, and yislds upon ree
duction of 87.5% to 95.3 rur cent were obtained. Although four elomants,
bismuth, iron, nickel and chromium, wore present in significantly
higher amounts in the lsboretory buttans then in buttons produced in

the plant (& total of 1113 ppm. &8 compsred vo AT0 poms), their amumts
warse not excessive,

®

¢, Conclugions

Frow the foregeing resulte, it may be concluded that a two cycle
poroxide imelation process followed Ny direct hydrofluorination of
the peroxide precipitate and reduction of plutenium (IV) fluoride
to motal should permit the production of motal of satisfactory purity.
Fipal evaluation of the propossd process should be besed upon 8 o=
duction plent teat because cortain inherent factors tﬁ %0 ﬁka a

t conditions cf
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A platimm boat was used for the hydrofiucrinations although the peraxide

A, Mtexialy
Baeples of filtered ¥-10-P solntica taken from the P-1 tank in @ -Isolation
Bnilding wvere the starting solutions fur the series of five-gram-scals runs
for the purpose of Yasting one &nd two percxide cycles for lsolstion and

puriticstion of plukoniwm. Ihe £inal psroxide in each cese vas directly
hydrotlnorimd %o plutoniua (IV) flwidea’ndregxentothowmmm

3-MMM

Irecipitete was introfuced eitder s a slhvry (separsted by decantation) or

asad;agpm (obtained by £iltration end washing cn & medium poroeity glass
filter).

In two runs using caly & single percxide precipitation the standard fivst cycle
Isolation Flowsheet (See Banford Works Tochnicel Manual, EW-10%75, Sectiom "C®,
D. 809) was used oxcept that 50 per cemt hydrogen paroxide was usod and the
slurris® were vashsd four times, the last two washes being five per cant
hydrogen poroxids. Wesh volumes wore proportional to those used in tho plent
{approximmtely equal to the sctiled precipitate volumes). ®

Thres runs vere mads using ihe two-paroxide-cyels grocess. The first pre-
cipitations were carried cut sccording to the steandard Isolation Flowshest;
the gsecond precipitations were made with 90 pér cent hydrogem paroxide from
golutions adjusted (Ly caveful dissolution of the first precipitates) to &0
dxm,z.snma,.mowam Washing of the second cycle slurry (or
f£ilter cakos) mmﬁ%ﬂﬁp@imdﬂwmmmmmac
roportionsl to plant wash volumes,

C. Ryérofiuorinstion

The paroxides transforod as siurries were first dried in ths platinmm host
with ajr at 130°C and then directly hydroflvorinsted for ome hour &t 130° C
snd for threse hours at 500°C. Whan the poroxide dsd dDeecn sepsreted on & filter
and drensfored to the hoat, hydroflucrinmation wos degun wheon the Hirunsce
reached 130°C, and two hours at 500°C were than used to complete the resction.

»
D, EReduction ' ®

The £luorides were reduced to metal dy using the standard reduction technique
for the five-gram scale as given in doctmemt mumber EW-14148, "Gmell Scale
Preparetion of Plutanium ¥stal”, D, W. Heught, et al, August 12, I9k9.

V. DISCUSSICGH AND RESULTS ®)
»

A, Beduction Ticlds b °

-
¥hile this series of runs was made primsrily for an evalustion of the product i
on & purilty basis, an obeervatliom of reduction yilelds as & fumotion of mumdeor §
of perexide cycles {or purity) is significant.
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Ag infiicated by the laboratory data prosanted in Table I, both bulk deusities
of the fluoride and redustion yields were nigier wham two parckide cycies

wore used ap compared to vham & oingle perozide pxecipitation was used. It
shouwld bo noted from Table II that of thoss impurities reported to ba in the
buttons, chwomium, irom, indium, lanthemm, mangensss, end phosphorus appear
in aignificantly higher concentyations in the bubtons from a-single parcaide
procoss than in thoso from & two~Syole process. The above obssrviiions are
cansistent with jrevious studies in ch it was shown that a high concentra-~
tion of cexrtain inpurities in the solution would, by carrying with
the precipitats, causs & Wm affect on hydroflucrination snd reduction,

Reducticn yoilds were anoevhat higher for the two runs with the peroxides
prepared as filter cakes than for the rum with (ke secund perecipitate trans-
fored %0 4ry chemiziyxy &g & slurry. While some increase in peroxide purity
is evidenced when veghes are ssparated on the £ilter rather than by decantation,
the increass in metal yield 1s more likely a result of the shorterad furnace

cygle parmitted when hydrofluoyrinating a Piltared cake, as campared o the
lﬁg@t time® requirsd vhem drylng and hydrof luorinzting & slurry. Partiel de-

composition of the poroxido during drying and consoyuently poorer comversion
to plutonium (IV) fluoride msy havs thus occurred. ®

® B. Purity Ohtainadle de a Two-Cyole de Processc

In tke existing plant process (Table III) nine elemsnts (bismuth, calcium, ®
chromiumn, ivon, potassium, lanthanum, scdium, phosphorus, and leef) ave ®
appreciably higher in the second cycls peroxide cake them in the button. All

of these, together with the ipereased amounts of iron, chromium, snd nickel

added during the still operation, are prosently reduced to catisfactory levels

in plant metel by ozalate precipitatiom, hydrofluoriraticn, and redustion,

1f second oyole peroxide calke is o ba transfersd directly %o dry cbmistry,Q
those olaments vhich are pressnt at high comcontrations at this point must
then be removed only by hydrofiuorimetion and/or reducticn. An imdication of
the extent to which this purification can be accoxplished has besn odtained
from the comparison of laboretory button purity (two-cycle peroxide process)
apd plant dutton purity (sxi@hing isolation end purifiosticn process).

With the exception of the four elements (bismath, iron, chromium, and nickel)
which are presont at siightly highoer concentrations in.laboratory two-cycls-
yrocess ssiel than in plant metsal, other impuritiss ars equivaleat. Plant '
metal produced by using two pearoxide precipiteticns followed by hydrofluvorin-
aticn and reductiom could de sxpected, therefors, to be of asceptadle purity.

C. Purity Obtaiveble by & singie Peroxide Process o ®
The mstel purity obtained using only ane peroxide precipitaticn would not de g
¢ eetisfactory due o objectionable amounts of lanthamm, iron, chrowium,
nickel and menganese, with lanthanum alome contriduding 000 to 5000 ppa to
the totel lmpurity., (A pwrity spscification for the besic alloy allows 0.33
per cont by vedght or 3300 ppm maximnm impuridy). &
. o) e
°¥I. PUNURE WORE |
S~ (g\
Iaboratory work aimed at the improvement of & process employing only ona
Plutonium poroxide precipitation might be justified. Buch msasures as
altering the presipltation conditioms or incrossing the officiency of washing
by use of larger wash volumos or washing on & £lltor would offer possibdilities.
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Ag
Al
As
3
- 3
: 1000 1000
Ga %0 RO o €0 g & ® 3 100
ca Q
Ce 41X _ <1000 < 1000 ) o o
G 20 g0 <0 ¢ s ®
Cr 1000 200 170 shof® 10 3 100
Cu <0 20 413
Yo 500 0000 33N 610,000 2000
Bz 0000 €000 . 8000 N
P %° a %oe “ * s @
4 200 1000 $ 1300
1a 2000 10,000 J100 @ Geooo0 M $ < 10@ 2000
n Q1 <5 041 o ® 42 <1 ey
Mg 100, O 200 L1070 T 5 eoo . ¥ 500
o o0 “oiBo 200 ® ®)p 4 g0 200 4
Na 2 500 300 o #00 0 (% ®»Kls
B 200 200 M 7 150 % “s © 20 4 200
P 1000 O owo0 2000 10 ® @
of 20 200 61 505 % & ¥
Bb 420 O ¢20 , LW ) ® b
81 <20 20 P ® 490 10 3.
fn 2 0 5 5@ et '
sr <20 Q20 O %g 3 {h
@ (RN <%0 @ §& & ® @
mo o (X0 o <30 @é’% s ® ® .
(1) Sssples were taken from ten rwms in Cell 3, Isolation Process, m@bah ®
dissolution: B-11-00-E-5% sud 35, Bell-02F DT thru 61, and B-11-03¥s1, 2,
ad 3. & . @ - as® v
o o - ® @ ® By ®
(2) Average anslyses for eaply runs (ry “6:’%‘"’ %ﬁe). & @
{3) Average snalyses are for May 1951, except those for vhich no saximm gﬂ @
OCnininus aye given. Thess have been t over mmny months snd were
O therofore net obtained routinely during _ ) " .
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