. Opuq‘g ReV1sed

DECLASSIFIED EEE

-~

”CORO CINTER ™ ~

Y -'Wﬂ-n .
RSN mIoATn

+ COFM

~
- . .
3 ~
’
i

/,)// ‘

rilemm&_mi

3-1991 .

2. Do NOT ROUTE R Date ___ o=13=45
3. DISTRIY
Subject 3E={C=3
5.
T0 e Simon=tackey=-0tto
r'ron - e fa 5, B
300 Mle
BZFGRE READING THIS DOCUENT, SIGH AMD LATE RELOW:
AEC BESEARCH AN DLVELORMENT REPORT
S o} —
- — 3
*I ~
' fnen
_l} !( 1 13
| R |
R 1}
—
1?'
?._ —
r‘- - -
)
f
?_,__..,..- - -
¥

T
t

[




ViaGed amGaBeLedinauy ~FcAs Cebo LS A
¥.H.Wahl - Wilmington e 0P
W.C.Kay - K.W.Millett f
J.E.Cole

F.B.Vaughan ‘
P.¥.Crane o
L.Squires -
M.F. foken - R.E.Beaton

9 JeRsWillard - s.@.mm

" U

300 Aved File
300 Ares File
300 Area Mlle
300 Ares Mlle This  Pecymer
300 Area File e

Pink Copy , ™ e
#15 Yellow Copy , } : e

Pebrusry 15, 1948

(-]

® o

Mamorsrdum Report $3-IU-3

Bagovary of Produst frae _antharam

Fluorids by-product Precipitates Reviewed and Approved t
Public Release by the Ha




introduction
T-‘”—‘

A

Ite vossibility that sappreciatle losses of product et the separations
plent might occasionally cccur in 1aFz by-produst precipitates prompted -
s stody of methods for the recovary of product lost in this msnner. :
The presert report deals with the lahoratory development of methods
which shiould pm;ds e satisfactory solution to this problea.

®

Summary

_Experizentsl Details

Practically complete recovery of product from lanthanmm fluoride by~
produet precipitates may be obtained by the use of either of the two

‘methnds discussed beiow. The prosadurs (Yethed A) which appesrs to

bs prefarsble beceure of ite greater «simplicity, lesser interference .
with pcrmal production, end better scaptability to exiating equipment, :
imralreos the fellowing steps: ) , oy

1} Additior of the produst contuiping laFy hy'-prodwt precipitate
to the oxidized product conte zing solution sfter BiFOy by-produc
precipitation in the srossover cycle of a’ mbaequmt rm; @

2} desting with ths K™Jy already present to oxtdize the produot
which was recycled. .

b ;arqn.ng the mixed batches through the mindox' of tho process
in the usuai way.

In *'ecovary ¢l product by the other rethod, the product oon!;aining

resipitate is metsthssized with potessium hydroxide (or with hydroxide
oarbomte mixturs}, following which the metathesized precipilats is
separeted by ceatrifugatiom, “is washed, and is then dissolwed in nitric
acid to give a product comtaining lantheanum nitrete solution which is
addod vo the solution in the D=1 tank prior to psmenganste ox:ldation,
{Sume as for preferrsd mothod ehove): of a subsoqmt run. ,

Deteils of tha two prezedures are shown in *he tcocmpanying tlmhnts. .

Yethod &

S —— S g

I '{acovetLof Prcduct by Direct Recyeling of the Product-Conteining
® B Product Precipitatu.

satisfacterily cemplete {>50%) recovery of product from lanthanum
fluoride Yy-product p&ex“pitaces ias veen obtained by means of =
nethod which inrelves Cireot dissalution of the precipitate. The
eriacipal steps of the method ars as follows:

1) Uix the lanthemm fluorids slurry which conteins the product
wit:: the oxidized product-comtaining solution from the bismuth
phosphate precipitation in the crocsover cycle of a subsequent
betch, The produsct-containing reocycle solution fram 231 '
huil&ing may also be added at this point.
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2 7o the mixwre from step 1), aftar heuting to 75°C, sdd the usual

Tuntities of oxidizing agents and meintain the mixture at 75°C for
»1» hour es spocified in the standard flow sheet (except for a

sl.ght volume increcse resulting fron the prosence of the laF3 slurry)
in order to oxidise the product originally in the LaFy by-product pr
elpitate. During this step, the lenthanum fluoride largely dissolves
oswing to its greet solubility ir 'bhe large volume of solution (in
sbiance of excess hydrofluoric scid®). Mith solutiom of the precip
i1tate, product held thereby is released to the solution and is oxigd

2«15=-45

3} A lanthanm fluoride by-product precipitation is carried out by th
usual Clow sheet prcoedure in the oxidized produst oomtaining soluti
“rca step(2). 6

4, The (laF3) product p-eoipitation of the orossover cyele and aubuquon
speratinns of the saparstions process are carried out with the product
soution fres step (3) im the vsusl manner.

The, Qu icn from {2) contains more than the usual quantity of produek, \if
much proliet is in the recyeled LaF; hy-product) and slso contains diss

lm‘*m:nm fluoride not noraally »r esent. However, these differences have
pnam{;d no difficultios in laboratery experimeuts and none are tntici»pu
updsr plant conditions. Approximately ‘hree times the usual quantity of
lapciacts rlucrido js precipivated in the first shot of the by-product
aipﬁ.«l‘oﬁo'\ *{step ¢} but this has not resulted in excessive product }
in cae leborstory: the availeble info:mation indicates that the larger.
1t af preciritat? cen bs handlad satisfactorily in the svailable equi

is evident from the lats of Table ., practically camplete recovery (
of "ne product oriz.nrlly present ia 'anthanum fluoride by-product pr
tat.s nzt heen reccracad in salution “>r the subsequent by-product pr
tatior und product precijpitation stepe in nine out of the tem investiga
oasss (thare is no apparert explanation for the one fsilure ‘ndiottod!.

It s »crthy of note that Product rocovery by this method was as cmploto
usisg actual plaat mate~inl of low produst concemtratiom for testing, ss
4t was with aynthetic mtorul prepared in the laborstory mtuning .
higher rrodus’ concentration. 'rho date also show that the process is wur
{8fasto:ily oporsble in the presencs ~f reoycled lanthanum nitrate soluti
con‘aliirg reduced produe':, mich ssis custazurily recycled !‘m the 231 Bu

Iovcetizations of -he dls:ritution of radicastive lantheamms between pmip-
fte's 2! solution incicate that prodict enters solutiom during step (2) of
the pro sng describad here as a corseojusncs of solution of the lanthamm

£l .:7¢ : (Tebles 11! and (V). The proportion of radiocsctive lanthenum orig-
forcly | regsent ip the prexipitate wiiiszhh erters solution during this step s
o8- ki 1ly the same A the proportica of the product which enters ths so- ;
et sy hen flow sheh amounts of laFz by~product precipitate are recycled i
to tho :aidir rd loutlon after BiFU, Sy-profuct precipitation, camplete :
eiascu‘ton > 1eF; en? produet ~ccurs. If & high ratio of laF3z to volume
of :olu.lon 13 usel, nowsver, ths prozortion of the produst entering soluti
18 eini .rr to the prq:ortian of 1aFy iissolved. These findings are in asco
wit> ti9 avellable datx regardin; the sclubility of lanthenmus fluoride (

¢ “are thduli be taken to insure complete rumovel of any “heels” cont
!X, from ths vesasl before addition of the laPy slurry.

% “he 1issoliad LaPg is imsoludble ipn the presmce of the axecess HP us
the vresipitation. . :
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sulk Reductiocn &
laFg By-Product Pmipitction Including
® Recovery of Product From Prior lak: _&-Dmdwt Pregl pitstion
®
Hethod A
@® o mx%mg 224, Section D
A First Precipitation ® s

le Receire about 20,000 1bs. of exidized filtrate fram A~3 into D=1.

2. Jet laFy by-product®slurry sontaining product %o be reccvercd fram
D=4 to D-1, 1500 1bs. {180 g&l.)

3. Heat to 75%.

4. d 620 1dbs. (70 gal.) of ¥ D04 solution.

Ge er 30 mimntes, oocol o 35°C. @

6. Add B85 1bs. of amhydrous IF.

7. Add 106 lbs. {12 pal.) of La galt solution (10F la salt, 10Y iKOg)
Rate of addition - 5 lbs. 3in. e

8. Agitate for l-hour L 850 <

B First cmﬁ% and Seccnd ’recipitstion

Centrifugation in D=2 is made :.fgthe npomal feed rate.

Succeeding steps in the process are made scco ~din¢ to stsmdard Tlow sheet
omdittm

(A) If recycle solutiom is irzolved, it is added at the sazs po’;n.
1aF3 by-product slurry. Order of addition is mot important.

(B) If resycle solutiom 19 1ed, the addition of EF (stepr €) is made at
the standard rate of 3 1ts. per minute. When lanthemm is added at
step 2 as & recycle solution, step 7 1s omitted.

(a)

(
€

t as the

B




11 Rerovery of Product by l'etathesls of the Product-Containing Precipitate

Saticfactorily canplete resovery of product from lanthenum fluoride by~
product precipitetes was ottalned Ly a procedure involving metathesis of
the ;ecipitate as e firrt step prio. to recycling. In the two investi
gegel cases (Tauble 1I) 96.0 and 87.5+%, respectively, of the product. nn-
tielly presom: in the prooipitate was recovered &8 lanthanum nitrate
soluticns of product suitable for reuycling in the manner ourmt].y us od
¢ for similar solutions from the 231 building. L T

This recovery prosest is opsrable wilthout any n&:ul ditf‘iculty:under.
laborasiory ¢onditions, and there appsars to be no reasom why it cannct
be operited similarly successfully ia the appropriate plant equipment.
foviever, the present arranpement of plant equipment does not permit
oparuticu of the process without comtruction of an additional t¢ransfe
1ize to perrit reroval of the lanthenum fluoride slurry (ead product)
frxm vessel D=4 tc Cell E in which it would be sdvisable to carry out
tha netrthesis recovary process: In operation of this recovery process,
prosamt plans c¢all for the follewiag steps.

1) “ransfer of tHP produst~oontaigd % slurry fram D=4 to B-1. (Regut
irstallation of new transfer 1%e -

L

, 2) lotathesis of the slurry in E-i in the usual way (as &ppued in

L 7), using iocrvased quamtities of the hydroxide and carbovate

® solutions oo eccouat of the lucreased volumes,

%) Separstion of “he metathesized precipitate in contrifugo B-Z» ('c‘l'
%5 B3 and discard.)
oL o

. &
s

4} sriution o pre a3 iz HNOy end tramgfap o Red Yy vash
g) ‘irantfer of the golution-containing the recavered product  fram -
- D=1,where it is mixed with 'hs effluent in D-1 fram the BiPOg
"' -prﬂf‘uct srecinitation of 1 subssquent run.and processing in the
tmul menner, wi th oxtdation and lsnthlnp fluorid. byvp mt
preeipitation, ste. .

Kexdnmun use is made of existing equiument in the process as out-linod he
the only new oconstrur tion required is inctallation of the trensfer line
frowa D-% to B-1. Howoever, the propcsed scheme represents an improvisat.
re. her than tho idea’ procezs, as ths equipment in Cell B is too 1large
propor processing of the swall voluses involved, so that considerabls
washing is pecessery to avoid loss c¢i & o. 'sideradble proportiom of the
praduct in the "hcels™ laft in the various vessels. With oare, however,
it 1o irlieved thit in3 prooess can e oporatad satisfactorily. The '
ol mert An Coll F ia which the usual metathesis step takes plsce is
beit e suited for cervying out the rccovery process than is that in Cell
B; hxever, the usa of Cnll F for prcduct recovery necessitates the in-
stsllation of at luert two additional transfer lines, and might result in
goritsmization of ‘he equipmenmt in tha cell, which would seriously inter~ .
fere w.th tha schaduled processing of the usual runs. For these reasoms,
@ the uss of Call B is preferred to that of F. - ,

* In ‘his case cnly £8.4% of the produot initially present was sccoumted
for. The 87.6% of the imitial product mmm'd mnuuﬁo 99-1% ot
the product sesounted for. : -
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Bulk Reduction ®

Recovery of Product Fram iaFz By-Produot

Method B (Metataesis)

The procedura ez outlined below should be considered as & guide for the process
rather than 2 final operating log. Sinoe the process imvolves use of equipment
not nomslly used in the metathesis and subsequent cemtrifugetion stepa, certain
changes may be recessary due to equipment limitstionsc The procedure represents
the process 4is visuallized on ths basic of laveratory experiemce.

@L. Recoive abeut 1500 lbs. (180 gal.) of 1aFy slurry in -1 fram D-4. (A)
2. Wash D=4 with 83 1bs. {1C gal-) H20 and 3ot to Bel.
3. Add 1850 lbe. (165 gal. } of 357 XOH solution.

4. Add 960 lb=. 78 Ealo) of 40‘" Kacos solution.

5. Heat to 80°C and agitaie for iwo ‘hours. ®

¢. @Cool to 35°:.

7. Jet to B-2. » :
8. Centrifuge v~ 870 R with rete of 40-60 Tve. Anin. (B)
9. Skim to 10 gallon heel. (c)

10. Aadd 260 lbs. (IO g‘l ) of 1 X0 solution to B-2 and wash cake.
1l. Skie to 10 gallon heel.

12. Add 46 lbe. (4-0 gal.) of 60% ENOg to B~2 and rotate bowl to dissolve cake.
13. Jet to D-¢. Py (D)
14. Jot to D=1 from Be4.

15.@Yash B2 bowl with 86 lbs. (10 gal.) of 67 ENOz.
16. J.t to ”-40

7- Jet to D" f‘m B--l- ’
8. Cash B~2 bowl with 86 ibs. (10 gal.) of & HNO3.
190 J“ to E'ﬁ.

Z0. Jet to U=l JTrom B-&.

Initial Precipitation on subsequent rum

1. Receive altou: 20,000 lbs. of oxidized filtrate fram -3 into D=l whick com~
tains the La “103)3 solution from B-4. '
2. Heat to 75%C.
3. Add 620 lbe. (70 gol.) of 5% n04q solution.
4. After 30 min- , cool %o 35°C.
5. Add 85 lbs. of anhydrous HF slowly over 12 hour pericd.
Rate of addition - I 1lbs./min.
6. Agitate l-rcur at 359C. ' -
7. Jet to centrifure D-2. '

First ceastr? lugling, final precipitetion, ~rd remainder of process steps are
made eccordiny to staniard {low-gsheet pro-eduro.

(A} Use of this riesthod requires construction f a transfer line fram D~4 to B-l.

(B) Thie centrifugetion is made in a 40 lnch instead of the 26 inch centrifuge whidl
is nomolly ised for the metathesis slurry. Feed rstes snd centrifuge speed
were onloulsted to correspond with conditlons pertaining in the ocentrifugation
of the metsathesis slurry in the 26 inch centrifug, Astusl experience may be -
necessary ‘c esstablish best coniiti. A ——
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(C) 1In view of the comparatively largs oepacity of tenk B-1 end leck of specifie

deta as to the volume of heel which would recain in this tank, it may be ad=

@ visable to recycle effluent from the centrifuge through B-5 to B-1 as a wash

of 'uli_. tank. . ' &

(D) Volumes required for cake remcval can only be had by experience with the
equipment. The procelure for dissolving the La(Ol)z and for washing the bowl
mnay require modification. -
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. ® @ Table 111 |
? LU T . .
. Solubilities of LaFz in I}NOs ®
M Tt 3* @ @
_ WOz lomelity @ 1a¥ 'mg/1
: .05~ 474
® ® 2,53 520 .
@ 5.08 1420 ,
® 6,15 1540 ®
7.95 17C0
®
. 8.09 ® 1680
* (CN-1214 ~ Page 12
O] @
® ¢ Solufioa for oxidetion prior to laF
~procuct preciplitation is ca. 1.3¥
® th respect to INOz. @ ®
©® @ ...
®
=

ey @

®
® Relation Betwesen D:lsa@ution of Product Containing laPz Precipitates and
f Kecovery of Product Therafrum
@ *

@
: @
® Product Distributior®
@ AMTar Oxldatica tisp
Eeforgalalrs iftor [aF3 @
kethud Iplitlal ’E"_z-Pm . Ppt. Ly=Froduet .
® 2x0't. Sf Rocovery  Precicitate Folvnl !E’E, E3T0 .
1l Yethod A Produot 1c0 @ 9249 1.1 '94.0 0.5
® 1ad* ** 100e . 88.5 3.2 2.7 BT.4 |
® :
2 Nethod A Product o0 ® 356 o 34.5 65.5@ @
Except only La¥*** 100 34.1 66,9 @ CeS 9843
0.1 speci- @
® fied Vol

@ . ‘
* Resuits of analyset on bacis con@nt of lnitial gimuluted by-rroduct pre-
cipitate = 100. Small quantities of matsrial no®accoun@®d Zcr.

@ ¢ La distribution as indicate¢ by cbservins distribution of v activity “rem

4C Lr. la tracer which wan $aitially incorporated irto the sirulated laFs
by-product precipitete al-nc with product.

*&s Volume of A-3-0S solution iu 2.1 of the p\?bpoﬂzlonate volume o which the

smount _of laFy used here wo.ld be racycled uader $rocess conditions. Eence,
the Lafy did not campletely diasolve. °
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Recovary dP®rodust from lanthenis Fluorids By-Product Freoipitutes by Direct
¥Rec ixgﬁni_l' the By-Product brecipitetes ,

o © ,

e ®
® | oagt Dstribution (%):@ @
(-] Fo) — ‘Qf
Initd -—Iﬂti‘l@%— After Oxidation Ste
Produot®* ¥ 25 P
Cons. - Llakg Reqyole Telore Lifg gx?m -Ppt. After Ia Lu‘
- ] m gs:ouz m@ 8 ‘B oquE{on ac pi ate & nut D
4»5 20 @0 0 9843 @ & -
20 o 0 0.6 o 9507 -
2@ 100 0 ®99.8 0.7 05.8 1.1
g 51.@ 48.6 99.5** 0.5°) 111 0.5 o
Qoo -~ ® - 7.4 0.4
8 Q 02.9 @101 94.0 0.5
, 0 $9.5%* 0.6%* 90.5 1.4
8 0 -~ - 55.4 ® 2.8
.18 @30 °c @ .. ® ® §7.7 2.3
c.1* 0 0 - 158 ® $9.3 o
» Produot content of the LaF3 Ppt. to be ~eworked, calculatsd s % lost frm
runs involving initial product concentrationgof 250g{T cf@h.
*s Product distridutign in smell semple (ca. Iml.) @@ o @ .
& D<4<BP slurry from T~5-01-B-3. '@
b All experiments liotoda@e sonducted in 25»12 Ch stainless steel sontaipers
on a acale oorrespomding to wvolme of 500 m). for lanthenum fluoride by-
product precipitation. .
L] ‘ .
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¢ °
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o i) o Table I Q o

0

Recovery of Produot from Lanthfm Fluoride By-Product Preotpitetes by the o
l!ettthecis:?ruo (lie

o [+
QO Product DisOHbution

o Bx ;.E.“. ‘!ch.l' *

0 ﬂ a oI . teu Solution g $.
(o} c ©  Weste  After laPx? _

. Precipitation . ©
o 1 0.8 87.4 o.,- (]

o z O 0.2 96,0 13

O
s The inltial isFy precipitates from whioh produst was resovered contained
& quantity of product corredonding to sgloss of 20% fram a rum involving
an intcisl procduct cone»sntrﬁlon of 280 g/T of U. ® )

After mateyesis of protuct-oontaining LaPg precipitete, solution of tfh
metatheuited precipitate, oxidation of resulting solution end prooipitntlm
of & IaFz by=-product precipitate. .

13 ]

s All wxperimmtaga:iof oui {n 25-12 Cb atainl s stesl coutainers on o tctl
Qrrespoading ohme of E00 m". forQalFy -sroduot ipitatiom.
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