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INTRGDICTIN

The urani'fe YOCOYSTY Frooasias m& are in operatior cr under con-
gtruction at the pressnt *ire — TSF, Redor and Purex - risl? an aquecus
uranyl nitrata solution as the ~ovared uraniue product, Por conversion
of this recovered uraniux to TFg for feed to the gasacus Jiffusion plants,
the wanyl nitrats ir ths scluticn is concentrated with or without prior
segenis erripping, calcined 4o ‘i}o.‘. rsduced to Wy with hydrogsn, hydro-

fluorinated to Wh, viikh 5F, and inel s fluorinated o UFg with slanental
fluorine.

iz practice, the abomv'series of reacticns has ancountered three prin-
cipal operating daifficaltiesa. They axse:

1) Metal contamination of the uraniux {principally due to corrosion
in the concentrators) which necesgitates = repurification step.

2} Yoaming during calsination ¢T@WE produced by a solvent extractiom
procou onploying@RP rolvent. When this difficulty is encountered

the caleirning time cycle ia greatly increased and production capa-
eity is seriously curiailed.

3) Poor reagtivity of the U0, in the reduction and hydroflucrination

reactions, thereby 1iritifig the capacity cf the squipment for
converting !}Q3 o U!'s.

The preawit memorundum, without intending %o be in any way an exhaus-
tive of the sudblect, has been preparsd for the purpose of vrevisving
sOmn sing altarnatives whish would alleviata thexe difficulties and
rerbaps previde cther benefits in addition. These alternatives may serve
as suggestions for future developmsnt of improvemsnis f2r the particular
pertion of tha ursnium proceasing oycle in quesstion: they bave ariran dur-
ing laboratory studiea of msans of elininating ths above ncted difficulties.
Nithcut detalled constderation of ezonomic or enginesring fapiicstions of

tke alternatives, the following summary lists recognired reactions or cpera-

tions which bave besc demonstrated in the laboratory to bs echamically
® foasibls. 9

2o advantages coffered by ttess aliamatives maks them vorthy of
thorcugh aconomic and process comparisons to place them on 2 quantitative
rather than qualitative bdesis, and ths request ia herswith submi:iad for

such st evalmtion to be undertaken by the Process Stulies greup of the
Chemical Development Uait

ST

A————————

Jome poadit e aliernative oparwtiang piceduTss @aT Ha szuwseriged oo
followe:

1} Precipitation of from tha agusous X3 solutloe without prio-
cor ‘entration, followedl hw redurvion. by hvidr fluorinstion, trho
flacrimation. The peruraz:c a-id is procducssd as an indefinite hy-

érate. Indicatiom of the water of hwdrazion iz omitted in this
sencrand .
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2) TUranyl cxslate pracipita-ion rallossd by reducticn. hytirof luorina-
tion, then fluoriastion,

3) Amsorium diursnats pPrecipitation followad by the same sequence of
reduction, mmr'mrinat.sn, and fluorination.

] Rlastyolytis precipitation of TO; froe the ajuscus solution fol-
lowsd by “ha presently usel Sariss of rsactions for convsrsion of
. I)Q3 to UFg.

5) Precipitation of UO;F, from the organic extryact siream followed by
reaction with flucxine to producs {!!'6."

2} Adscrptior of UNH in an lou-exchangs column, elution with excess HF
to form UOoF,, and sisctrolysis of the UO,F, to form a slurry of UF,

® © 7} Reduction of the M0,*F ¢o g ty chemical meens, o.g. stannous ionm,
and precipitatiom of t!‘)._ witn a fluoride.

DISCSSIN

. The msans are 2lready st hand for slleviating, if not completely remov-
ing, a1l three of ths difficulties noted for the presen® series of operations
for cobrverting solvent sxtrsction recomred uranium to diffusion plant feed.
The wotal contamination regulting rrom ~orcenirutor corrcsion can probd-
ably be reduced by use of different meterials of connmction{ a different
+ype of concentrator, or by altering operating procedures. ., Yoaming of
TBP-produced solutlions during calcinaticn can ar least be Xept under control
® if pot completely prevented, by adeguamte phase separation [decantation) s by
stripping %o remcove dissolved or entrained organicz, and by limiting storage
tims prior to concemtration and cslcimation. 3) The reac tivity of U0, in
the raduction and hydrcfluorination reacxtions can be improved by hydra'},ion
o the oxids to form the monoc- or dihydrate. Whatever advuntages “hers mey
be in the processing aiternatives listal in the summary arise from the fact®
that on a laboratory scals thay do a far superior jJob of elisminating the pre-
rani Tasis difficulities. FPurthermors, they presant the poeainility of lower-
ing 1} over-all cost, &) metal sontamination (in additicn to eliminating
torrosion eontamination), and 3} fissiom product contamination. The
achievemsnt of addizional ?iwwion product decontamination in th= course of
tbke ccupling process could effect savings in the solvent extra-~¢ *«\n IO Ry
of uranium. The pcssible advantages and disalwvantagss cf sach o »rmati«
zoupliing process are t-iefly discussed below.

1. The disadven’ages of precipitating My fram squedus ur- vl nitrat.

solution ineclude sre r=lstiveily nigo cost of <he nwi-o, varotiie

sanod, snt “ha dLPPILLlYy wreociavad witn rand Ling a :iv»;,:z .
uliky presivitate. @®
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Fosre 1z ales the poss Hility of inoreased conmmption of w
during t.ha reduction oparation unlass the P, i3 fivst heatad io
drive of? the addikiopal oxygen: Yhis ©ccurs above abous lsﬁ*c. .
Mventages include 1} the reduction sf metal santamination of the
wranium, 2) elimination of concemkretor carrosiom, 3) elimimation
of calcination foaming, and M) the production of VO, vhich is at
least twice as reacilive s» the produced by WHE Calsination
followed by hydreticn. Some fise: nr«hwt mmuw:m is
sshioved by Ty, m:lptwnm.

Ureanyl oxalate is M nore m~nolnbh than *aok, PRxk v_
is otbarvise & potentially Detter iotermediete than UOy. Costs . - -
for ozelis scid sre less than for hydrogen peroxide, metal contamd-
astion is reduced, goodk fiseion product decontemination is SR
sthisved, ke foam prodliam is elimimated, and the product is ex-
sremaly reactive in the reduction and hydrefluorivatioco operationa.
by BV ] rponul in the litereture (Bull. Soc. Cbis., Frence, 11, 531
(1932); *nat sispls hesting of ursnyl ozalate in the absence of air.
produces m, wilhoit Yoo e of m

Amonive diurenste presipitation elintnetes carrosion cmmn,
from the eancentyiters, WA 1s ciherwise relaiively inaffective $m
MRl STty Yemvel. The eort is laes thal @ither the omalawbe
or parantds preciyitetions. Poeming te olir&xM, and the produs
18 entrenaly yeaetive in the redustiton and | 5

Sens. The posalstliny of fiesica produst mmtm ts
weertetn .

Rastrolytio mwm ot i» relatively sheep; the nm-
(z-6%0, 1} reports the. s0ergy co®t 1s less than ome
uret ivm met is only poesible by virtue a e

ﬂmmdumw,ﬂ hwm ~-

prolusat by e.ovreliytie mzmmnm»mm
ouhu m\,umwc.uaumm

M opovetions. It gy be weted Ih chis ozames-

mumu»sﬂ‘o,mmmnw

os the asigianl WO, , wiich slewe abowt twice the
mmdmm“mnnwmmmm

ot dpbmttes.

Chomtsally . tbmv!mummumw =384, LYY
Poesns, -uid e grest by steplified by grecipivatiag ww

fhavite ilve:~ly fren Y0 Wit eutrs & s'rwt. thes ?li - inwtisg
e prodiws *n vield MWe. THe reprtien: would W as foilove:
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) iNOx)o & 2HF cmmmim + ZEMO-,,

Tha firat rsacticn has bean damcnetvatai in the laboratory to
precipiraza the uranium essentially ccapletely. Although tae
: sacond veaction is veaported in the literavure, i% vas not Jemon.
strated in “he Proceas Chemisrry laboratorias dus to ths non
\ -availability of elemmmtal flucrine at SAPO. 7Tn this procsiure

uranium could bs *ranaferred in the form of sclid vxoera from ono
4 aite to enother. &

Obviously the procedure outlinad would aliminate ths reactivity,
foaming, 2nd corrosion probleme, bui would introduce meny
others. The organic stripping columm would be eliminated. The
heat anergy consumption invoived in the concantration, calcina-
tion, raduction, and hydrofluorinaticrn gepacticas would Le elim-
inated. Consrmpulon of EF would be thedretirally half as much,
but the consumption " fluorine would te twice as great {allow-
ing for the recovery of fluorine from fluorine oxidel. The

o consumption cf hydrogan for redvetion would be eliminated. The
effect of ths UO,F, precipitation on metal impurity and fission
. product dgcontamination is unknown at this time.

ificarIons of hhis procedurs are possitla.

A number of

Although nothing has besn done in our lahoratceriss on the ion L]
-exchange-alsctrochemizal reduc.ion mathod, it has bheon studied at

QOak Ridge with definitely ansouraging rasults. Preliminary cost
ostimates indicated that uranium cen be copverted to UFj s% a <ost

of 20 to 25 canfi S?r pound, which is consi{derably cheaper than the
pragant method.\ 'S’ ™Tha Jaroptamination frca frasian products

and metallis {mpurities {x not known but :: undsr studv.

KOTE: In view of presens plans for a piiot plant {fiscal 1954
and 1955) to be buil* at ORNL to atudy this prccess
further, it would saem dssirabla 4o take urgent acsicn
to review the entirs problem, wi<kh the though* in mingd
that this pilst plant {and associated stugdes) should
more logically be losatel at HAFC.

‘ T. Littls 1s ﬁow. bers regarding the sultability of chams el redac-
tion of GG, to U"‘R with stanpous or ferrous ion, witb 4, ~r NH,
gas a’ sievated tamperature, or witn zinc. ‘These have Haan shdwvm

by workers at Oak Riige to be teasibls tur much less d=sirstle @
° than 6), sbove. -1
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In nonrlusion, it may bte noted then rhe chemical cperations now in
use ware devsloped tor +he preparation of iiffusion plant fead from natural
uranium which was purified by batch ether extraction., These reactions had
alrsady been defined prior to the undevtaking of thes stomic snergy program.
With the recovery of irradiated uranium Hy sontinucus solvent extraction
utilizing other solvents and with the expanded knowledge of the chemisrtry
of uraniwm now available, it ie inconcelvabls that a cheapsr metnod canno*
bs devsloped for coupling the recovery cf irradiated uranium *o the an-
richaent or separavion of e 3? by smaseous diffusiom,.

o
The purpose aof this brief review i3 slwply to pofic up a few

of the
many possible avenues of approa~h %o a wmore satisfacrory prc-osss, and to
suggest that intensive devslopmen* s*udias be initi1atved ror rhose which

hold out the greatest promis» ¢f szRisving reduted unit -~cara.

(l) ORNL - 14G4, Chemicsl Tachnology Dlsilsion Quar e ¥ Frogres- Repors,

for Pericd Ending 2-20-31,
(2} HW-28665,

Repore on Yisits v KAPL and ORNI . -, B, Barvon,
7-10.53.
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