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PRODUCTION TEST 22l-1-1h

IANTHANUM FIOORTIE PROIXICT .

= 2 PRECIPITATION TIME CYCIS REDUCTION
83§ ° :
'c '_0.3 <
g 7 Objective
" [+
% g To reduce the lanthamum fluoride product precipitation time cycle to nine
o ..g hours: vith & minimum increase.in product losses.
< W) {

.;.{'
'ﬁn present tise cycle for the lanthamue fltzc;}ide product preeipitation
is 11.5 lp\pg.,, fhe projected production schedule requires & time cycls
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@h 10%) soiution of lant}@num salt i: successfully used for the lanthanum
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~roduct lcsses. Since the nresent cyclpg involves three centrifugations -
wtilizing €5 of the -rocesg time, #cnsidercble tirs con be saved By
modifying the centrifugetior stendards. A reduction of the process volume
and an incremase in reegent 2ddifion zate also shorten the cycle.

Two genercl schemes eppear to te feasible: (1) [ reduction in orqgess

volumes coupled vwith an increase in centpifugation rete for the three
sg@civitetion procclfes, and (2) elimination of the third precivitetion ®
and centrifugetion at present standard feed rates." Process v8lume

reduction end the increasced reageat addition rate may be aprlicable to

both schemes ii' waste losses are nob iflcreased escessively.

Since both generel schemes ere expgeted to Jincrecse vaste losses this

test is desigmed to vchieve the des lred cycle with e minimm foss

increase. It is possitle that losses mey be further minimized by

increasing the “hydrolluoric geid songgntration. Process volume reduction
also tgnds to lover rroduct losses.

The beses for the elements of these schemes ard civen below: 9

®
Increased concentm‘cimbgf oxalic acid recgent .

5 .
The solubility of oxelic acid is apYroximdieiy 7O £ oer 100 mi weter
(415%) et 65° ¢ (Handbeok of Chemistry and “hysics, 20th Edition, n. 920).
Therefore, & ¥oncentration of 255 and a veight reduvction to 475 lbs. is
feasible for the process reagent. The solubility cof oxalic acid 18 33 g
per 100 n¥vater (25)) at arproximately 35° C.)* iresent standards require
1230 1bs. of 9.6% oxolic acid to te added for the lanthanum fluoride ,
product @®duction. In ngeparatmn +he solution is heated to 65° C. A ® @®
s(ﬁut*on 26.4¢ in gxalic acid was mide up in E-1-C scele tenk at T Plant.
All tre ecid vas 1% solution et €2° C. Jowe crystellized out at 20°

A poscible slight decrease Iin weste loss is anti rated &s the result ~
of the decrease in volume. -

®

Increescu o ncentration of lanthedia salt reagent ®
® —~————

fluoride by~product nrecipitation. Fresent stendards require 1000 lbs,.
of & 1.5 lanthenun salt solytion for the lanthanum {lucride product
srecipitaticn, This diluteSolution is used in order to msintain e
unifornm addition rate. Cogparable uriformity cen be chbtained-gith the
more concentrated solution™y the use of the proper type dischargs

valve from the scale tank. A possible slight decreases in waste losses
is expected to result from this chaare due To the decrsase dn volume

irf there are nc adverse effects fran the increased rezpent concentration.

Hore repid eddition rate of lanthenum ¢

At Clinton Laboresories lanthanur for the la.nthé‘hm*fluoride rroduct
Wrecipitation yes added et 3 ver minute.® Goodesanuretion was obteined
(C11«2010, The ¥Fiocculetion of ..n.ntha.num Fluoride. p. 10, from J. B.

, Sutton to File). .he .ate of 2 rerc minute ras bteea used &t tae Henford
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Concentration Buildings. & slight waste loss im*/rovemnt was thought |
to result ‘from 2 slower gate and 1§ per minute was sdopted as standard.

]3, 1s propoced, therefore, to rekurz to the rete of 2§, per minute.

[ N e

Pr Tuans &6 higher altric acid concentration .

When additional acid is added for the ceke Yomovel in the second cycle
product precipitetion, no correction is mede in the Concentrgtion Butlding
until 400 additlional pounds of 60% nitric acid have been added. Con-
sequently some mms arae processed’ through the Concentretion Building at
higher nitric acid camcentration. IEleven runs heave .been .thus procéssed
8o €ga.r. The resulis sre given ir Table I. h

@.
These data indicate that wvaste losses may increase withenltric scid con-
centration, Howevor, rmms proceceed to dete have shovn no diract
correlaticd with the nitric acid coacentretion. &

Increased rete of cemtrifupsbion 3
Present sta dards requive a centrifuge feed raotg of 60 lbs. pe¥ ‘am{xte.@g 10
Feed rate for the lanthamum fluoride product préciplbtation have been
meintained at 110 ibs. per minute and 70 lbs. per minute in past.

Feed rates, estimAved product losg and time savinge are lisyed below

Zor three precipifiations and three centrifugatioms.

@
. Estimated % laF3 Minutes
Feed Rate Product loss o Saved ®
GO @
® © . 0.11 ® @®
70 ) 0.18 © ® 69
80 0.26
27 .
o g0 8-37 o 150 @ @
@ (Based on pMdsent volumeas and concentrations) @
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Elimiration of third contrifugation

The efflucnt of the second cemtrilugation umder present atendards containg,
approximately 0.4 ofythe product of gthe run. If the volume were

reduced 10% and all lantharum usei in two centrigugetions the estimated
product loss wouldl@s 0.40%, This would produce & tims cycle approx-
imating the cycle with present vollmes and concentrations and three cemtrie
fugations at 90 los, per mimrte,

© @ % ®
Increaged concentyeition of hydrofluoric ceid
N I

0]
; &
Tests werc run &bt Clinton laborator.us icg 19%% to determine vwhethe

hgdrofluoric acid noymflity @fo% the lantkanum flucride prodiet precipi-
D (]
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tetion could ve lowered frcn 1.0 to G.50. The product in the effluent
vas appi'ox!mate ¥ twicu as great Yoy 0.S5I 13 for 1.0 nywrofluoric acid
solutions. (CH-2010, The F ,cvh**on. of ‘anthenmim Flec¥ide, b, 10-12,

kS

from J. B. Sutton to File.) Whe scegiard of 0,51 vaggesteblished Wy
that time due to ccrrosioa rate and failuxg of 1.GH ‘udroflvoric gcid

0 Vi‘f' 3 a3 ons ”“"’Ltrf.f'\lgﬁ'{" 1cn process. Corrosion tegys &t Clind in

19111& showed & cgrrosion ¥ate of 0.1 mils to 0.7 mils Der month could
W oxpected wi’rﬂ" 1.0F hydecflugric ecid on 25-12 stainiess steel. Cone
centrations of C. 5;. showed & rate of 0.05 %o 0.1 mils J2r month {CN~1628,
IBrrosion Tequs, . S. Apple %o File). This “rocess chinge will result
in no timrs‘wu*gq > but may countorect increases in waulie losses cdue

&

° to adoption of sherter cyole. © @ @
Erocedgre @ ® ®
G

Frocedures which result in waste ‘csscs from (.50 to 0.70% on initiel
ruas will ne tested on only 5 runs. Procedures which result®in weste
logses greater then 0.70 on initial rims will be testedgpn only two

TUNE .
® © ® ®
Waste loss®s from 0.20 to 0,3C wil® bo refbrked by an cdditional centri-
C fugation. Waste ,.ossez. fron 0.31 Yo 0,70 vil. be reworlsd by an extra

% oyecipitetjon vith 15 of stardar¢ lanthemm and renzeted centrifugation.
Woste loads mealsr tuan 0,70% 4551 éEC revoried vy a rethod to be
i determined @bz-" Plant Assbsm.nce. ' o
®ocedures of itams L t.u@ul;h 3 wticun give an ocveraprs wiste loss g@ater
then 0,255 will 2ot bs used in later tests. Procedurec of ijems 6
through 17 which yield waecte losses grecter %a:* 0.50 will ndt ke ps2d
in letes cesting.

e 11? @ @ - @ @‘
* The following order of testing prccai®oes will be used:
@® o &
i, Ten runs will be eacessed et 1.0 hydroflvoric acid concentration. .

Vaste nomples (E-3 and B~3-W5} will be analyzed for iron content.

i
ST 2. &en standard runs will Lo processed. VYaste serples vill be enalyzed »
for {ron contient,
Q . . L
. Tenm runs, wiil po nrocessed using T50 oxalic acif resgent concent&tiom

. @er runs vill be ’wgg:ess.eﬁ)uwnc the pro..edurc of item 3., *In addition, g

© the lantbanwa salt v111 be,addzd at &) per minute. @ ®
r}5 Te®runs will be orocesued usicg the procedure of item 4. Irn addition,
107 lantbonun se® reagont concentration will be used, .
o ® '
I

€. Ton rune will be processed usia@the procedure of item 5. In addition,
e centrifupation rate ((C to 92 1ba. rer minute) recessary to yield ,

2 9 howr cyele will be euployed, @

- @ @

@
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T. Ten standard mms will te prosessed for control purposes.

3
[ ]

8. Ten yuns will be procecsed ueing the-procedure of itgn 5. In eBaition,
(a) 1.0N nitric ecid concentraiion will be cbtajoed for the lanthsmm
2luoride by-rrofuet precipitrbion by Alding less dilntion water in "
the bismuth puosphate cross over step and (b) & centrifugation wate
(70 to 80 8. per minute) nesessary tFylcld & 9 bour cycle will ba.:
employed.

9. Ten runs will be processed using the procedure of item 5. In edditiom, ;
{2) 2 1.1¥ nitric aclé comceatration for the lonthamm £luoride -
product precipitatioy, will be obiained by adding less di¥ation water
_ in the biemuth phospliate croes over step, and (b) the cemtrifugation
®  rate (65 to 75 ¥ps. por minut2) necessary to yield o ngne howr cycls
vill be amplorc%o © @ o o
IC
10. Ten stenderd yums will be processed for comtrol Wrpose® The.g&flmutJ
1o} of the sacond cen‘g‘:lfue:ation 7111 be assayved for product.
6] ® @ﬁ*
1l. Ten rums wiil bYe processed using the procsture of iten 5. Im ad@tion,
- only two precipitations and cmtrifugations will be #kde. One- ‘
e of the lanthenunm will be usedé for cach przciritdtion. Centrifugetion o
) rate rill be ctendoxd. @
O] ® @& '
® 12. Deperncing on piaon® perfurmencs o runs in ltem 1 and on the results
° of corrosilon tesitp with 1.C0 1yidxoflucoric geid, ta2 rums will be
@ Drocessed at 1.0 hWydrofluors: acid coucengetiom. In cddition, ¢ 9
®© the procadure of item €, 8, 9, or M ypiich gave the lowest avergge
vaste loss will 1o empleyed. & - 6
o 0 © °
© Dt ® & e o
Routine product assays of janthanm Fiuoride produst wastes gll be ocbaerved.
@ Iron amalyses of vaste solution fron¥uns using 1.ON hydrofludric ac
~ ccncentration and fzom 10 stgggerd runs wid¥ ve reguired. I2 1.0W hydro-
fluoric acid 51&7!:9 e product 3aviag, corrosicr tests wa 25-12 stainless
steel will b®”recuired. Product assay of the effivent gf the second
ventrifupetion wvill be required oa 1€ sta%(lard rmmns.

o
T Q.
5 X =q ui¥nt ® G O

4Q;) ») @
" Velvas to permiv a wniform ti?; rate @f’ 2 Jbs. per mlaute through

_a ome {uck line from the B-1-C and B-1-A scale tgabs vill bd installed.
A} '
* “Responsibi Lity o @

Resﬁions:lbl ity for naking tke test :mwus will rest witk the “S" Division, ®
Test procffures will be préraved 1ad dnte asscmbied by B. E. Kirkendall.
Conzlusions will ho (gratm Joiatiy brds” Mg Technical Diwgpions.

Estimated Complstion o © ..
wr“"‘&-“. . @
" The sstimted duto of dBypletion fur the test is Newember 1, 1950, @,
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