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T. INTRODUCTION

The time required to process runs through the lanthanum fluoride product
precipitation in the Concentration Building is 23 nours., Since two cells
(B and E) are used for this operation, the effective time cycle is 11,5
hours, The projected production schedule reguires a time cycle of nine
hours or less, It wes believed that the de:zirad reduction in time cycle
could be effected by (1) modifying the centrifugat!cn procedure which
specified three passes at a controlled rate that accounted for 5 per
cent of the process time, (2) reducing the process volume to result in
shorter totel centrifugation times, and {3) increasing reagent addition
rates, Producticn Test 224-T-1%, Document HW-18080, defined the con-
ditions for investigating these possibilities. The results obtained from
this investigation are documented in this report.

II. OBJECTIVE

The obJjective of the production test was to evaluate procedures designed
to reduce the lanthanum fluoride product precipitation effective time

rorTa Yo nina haurg Ar loaces with a mintmum Iinspranze In nradnect TAacaaa
III. SUMMARY AND CONCIUSIONS

A total of 93 runs, divided into ten separate phases to evaluate individ.
ual variables and combinations of conditions, were made in the 22h.T
Building to establish and demonstrate the feasibility of reducing the
time cycle. A time cycle of nine hours was achieved with an increase

in product loss of 0.05 per cent of an average run by reducing process
volumes, through increased reagent concentration and smaller dilution
factors in the bismuth phosphate by-product step, increased reagent
addition rates and faster centrifugation through-put, Under the test
conditions the process volume during the lanthanum fluoride product pre-
cipitation was reduced to result in an increase in nitric acid normality
to 1.1 normal from approximately 0.9 normal, This was acccmplished by
increasing the oxalic acid concentration to 25 per cent from $.4 per
~ent, the lanthanum ammonium nitrate concentration to 10 per cent from
1.5 per cent and by decraasinz the dilution in the hismuth phosphatae

by -product precipitation. The lanthanum addition rate was increasec io
2 per cent per minute from 1 per cent per minute and the centrifugation
rate was increased to 70 pounds per minute from 60 pounds per minute,

A seven hour cycle was demonstrated with an increase in produst loss
of 0.24 per cent of a run, This was achieved with two passes thr:ugh
the centrifuge at a rate of 60 pounds per minute utilizing the advan-

tages of the volume reduction determined under the nine hour > . cle
process,

Increasing the hydroflucric acid concentration in the lanthanun fluoride
product precipitetion to 1.C normal from C.5 norzal 441 not simmifizantiy
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On the basis 2f *he *ime cycls reguiremente at tha ~onclusion of the test
it was recommendsi that a ten hour cycle, based upon two cells in parallel
operation, and utilizing & nitric acid concentration ol 1.1 normal for

the lanthanum fluoride product precipitation, 25 per cent oxalic acid and
10 per cemt lanthanum salt as reagent chsmicals, and a lanthanum salt
addition rate of 2 per cent per minute be made standard, It was further
recommended that any future time cycle reducticn be accomplished by
modifying the centrifugation rate or eliminating the third puss through
the centrifuge as required to meet a specific cytls,

IV. EXPERIMENTAL .

Two general schemes appeared to be feasible: (1)} reduction in process
volumes coupled with an increase in centrifugaticn rate for the three
precipitation process, and (2) elimination of the third precipitation
and centrifugation at present standard feed rates. Process volume re-
duction ané increased reagent addition rate mey be applicable to both
schemes if waste losses are not increased excessively. Since both
general schemes were expacted to increase waste losgses this test was
USSIKOYU LU BULLIOYE WY UCDIIOU LYULD Wiki @ Wiuswuw 1uds Luciohoss
vas belleved that losses might be further minimized by increasing the

hydrofluoric acid concentration. Process volume reduction would also
tend to lower product losses, '

ra
-~ -

The bases for the elements of the test are given below:

Increased concentratic of oxalic acid reagent ~ Present stanl rds re-
quire 1230 pounds of 9.0 per cent oxalic acid to be added for the lan-
thanyus Plucride produst reduction, In prepsration the solution is
heated to €5°C. The solubility of oxalic acid is approximately 41 per
cent at £5°C and 25 per cent at 35°C, Therefore, a concentration of

25 per cent and a weight reduction to 475 pounds is femsible for this
process reagent,

Innsresaced concentration »~f lanthamim galt resgant - Prasent standards

require 1000 pounds of 1.5 per cent lanthanum salt solution to be added
for ths laothaoum fluoride product precipitation, This dilute sclution
is used in order to mairntain a uniform additior rate, Comparable uni-
formity can be obtained with a more concentrated solution by the use of
the proper type discharge valve on the scale tank., A 10 per cent solu-
tion of lanthanum salt is successfully used fer the lantharum fluoride
by -product precipitatioxn,

More rapid addition rate of lanthenum - Pres=at standards require that
the launthanum selt raagen: be added at 1 per cent per minute. A rate
of 2 per cent per m:nute nad previously been used for the lanthanum
fluoride product prec:ipi:ation, At Clinton Iahoratories the lanthanum

was added et ¥ per -ert per minute and good separation was obtained

\vu‘c.o & / .
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Processing runs & bigher wiiris acid conveRtration - woen addiriona,
acid is mdded for tae caks removal 1n the sacond cycls product prerip-
itation, no correction 1s made in the Concentration Bulidirg umtil 400
additional po' ~ds of 60 per cen®t nitric acid have been added, On the
basis of eleven runs processed ir this manner, the jata indicete no
direct correlation cf waste losses with pitric acid :oncemtration,
Present standards require a nitric acid concentration of Q.9 normml for
the lanthanum flucride product precipitatior,

Increased rate or cemtrifugation - Present standarcs raquire a cecirifuge
feed rate of 60 pounds per minute, Feed rates of 110 and 70 pounds per
minute have formerly been maintained with increased vaste losses.

Elimination of third ceantrifugation - The affluent of the second cen-
trifugation under present standards contains approximmtely Q.45 per

cent of the product of the run., If the volume were reduced 10 per

cert and all the lanthanum used in two precipitations and centrifugations
the estimated prcluct loss would be 0.40 per cent. A time cycle approx-
imating tL: cyc.e vith present volume and concentrations and three cen-
Trirugations av ‘AJ pounds per minutad would resu.t,

Increased concentration of hydrofluoric acid - Presasnt standards require
2 hydrofluoric acid concentration of 0.5 normal, Tests at Clintcu e
Iaboratories to determine whether ths hydrofluoric acid ac-mality sould
be lowered frcm 1.0 to 0.5 normal, indicate. that the product in the
effluent wvas epproximately twice as great for the 0.5 normal coudition,
The standard of 0.5 normal was established at that time due to thw
corrosion rate and failure of the 1.0 normal hydrofluoric acid concen-
tration Lo yieid o one centrifugation process., (CN-2010),

The following procedures were used during the production test:

Phase 1. A series of tem runs were processed with a hydrofluoric acid

concantration cf 1,0 normal in the lanthanum fluoride product
preécipitation,

Fnase 2. A series of ten stanzard ®%ontrol runs were processed,

Phese 3. A series of ten runs were processed withan oxali~ acid con-
centration of 23 per cent,

Phase 4. A series®? ter runs were processed using 25 per cent oxalic

acid and the lanthanum salt reagent added at 2 per cent per
minu%e.

Phase ). A serises of lsn rurs were processed using 25 per cent oxalic
hl - -

er
~ added 8t 2 per cenl per wliuule an. with &
g2nt consertraticn of 10 per cent,

_—
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Phase 6. A series of twvelve runs were processed using 25 per cent oxelic
acid, 10 per cent lantharum sal: added at 2 per cent per minute,
and & centrifugatian rate cf 80 pounds per minute, *

Phase 7. A s2ries of six stander? -ocnirol runs were processed,

Pnase 8. A series of tem runs were processed using 25 per cent oxalic
acid, 10 per cent lanthapum salt ajded at ? per cent per minute,
vwith a nitric acid ccocentraticn of 1.1 normal and a centrifuga-

® g ® tion rate of 70 pounds per minute.

Phase 9. A series of ten standard control runs were processed.

Phase 10, A series of five runs were processed‘hsing 25 per cent oxalic
acid, 10 per cent lanthanum selt added at 2 per cent per minute
and in additicn only two precipitations and two centrifugations.
One-half of the lanthanum was used for each precipitation., Cen-
trifugation rate was standard at 60 pounds per minute.

V. DISCUSSION

The first phase of the production test involved testing an increase in
the hydrofluoric acid concentration for the lanthanum fluoride product
precipitation fram 0.5 to 1,0 normal. An indiceted increase in corrosicn

of about 70 per cent resulted with & reduction in weste locs of 0.02 rer
cent of an average run. &

A nine hour effective time cycle was demonstrated during phase eight of
the test. Fhase eight inciuded testing of 25 per cent oxalic acid con-
ceantration, 10 per cent lenthanum salt concentration, lanthanum salt
addition rate of 2 per cent per minute, nitric acid concentration of 1.1 @
normel and ceantrifugation rate of 70 pounds per minute. The lanthanum
fluoride product waste loss was 0.17 per cent compared to 0,12 per cent

of an average run for the standard procsss.

An effective time cycle of seven hours was obtained during phase ten of
the test through elimination of the third precipitation and centrifuga-
tion. The waste loss averaged 0.36 per cent of an average run, The

test data are summarized ir Table I. Complete productior test data are
presented in Tables II zkrough XI.

The time cycle requirement for the larthanum fluorije product cell upon
ccmpieticn of the test was ten hours for two cells in parallel opre=ration.
On the basis of test results the process that best fitted a *ten hour

cycie and yielded the lowest waste lo3s was chosen, This process corn-
sisted of 2% per cent cx=iiz acid concentration, 10 per cent lanthanum
salt concentration. lanthenuxz sait addition rate of 2 per cent per wminubte
and & nitric acid concenrration of 1,1 nermal for prscipitatigp and three
centritfugations at the s<zndard rate of %0 pounds per minute, Tne average

o v -
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lanthanum fluoride product wasve loss using tnis procedure was C.10 per

cent of an average run for 20 runs, T-10-10-F-k3 through D-56, B-58 °
through T-10-11-B-kL,

VI. FUTURE WORK

Subsequent to the completion of this series of teats it has become
evident that a further reduction in the time cycle would be desirable.
Therefore, a series of production tests with even broader limits has
been instituted under Production Test 221-T-16, "Four Hour Time Cycle
In The Canyon and Concentration Building"”, in Document HW-24716,

Table I - Summary of Test Resylts -~ Production Test 2Z4-T-1k

Phase I 11| III Iv v VI | VII | VIII|IX X

Number of

Runs 10 10 10 10 10 12 6 10 |10 5

Average %

Ia Product '

Waste Ioss {0,101 0,11| 0.09| 0,11| 0,14 |0.21} 0.12} 0.,17[uU.12 0,36

Time Cycle

Hours ll.fl Li.951 1l.2 1 20.91 10.5 | 6.0 1.4 | 9.0 | 11.6 7.0
t .

Note: The phase numbers used in the table are defined in the experimental
section of this report.

DECLASSIFIED




o JECLASSIFIED
o=

Table II - ’roduction Test 22U .T«lk - Phase I - Hydrofluoric Acid 1.0 N
mv—

HW-26881

1solation
B-3WS E-3WS Iron Recycle oP-1
Run Nvmber Per Cent | Per Cent | g/1 | Per Cent Normality
.'Q;
T~10-06-D-22 0.13 0,13 3.1 2.01
T-10-06-D-23 0,10 0.14 6.7 2.02
£
T-10-06-D-24 0.09 0.12 b7 2.ko
T.10-06-D-25 0,07 0.15 15.1 1.68
o
T-1C-06-D-26 0.07 0.13 11.3 3.00
@
T-10~06-D-27 0.13 0,12 4.8 2.36
T-10-06-D-28 0.11 0.08 5.8 1.87
T-10~06-D-29 . 0.10 0.12 b7 2,07
q:
T-10-. 5-D~30 0.1l 0.11 6.0 1.92
.'T-‘I.Ox 5-h=31 0.07 0,10 5.1 q 2.54
Aver:.ge 0.10 0,09 c.12 6.8 2.19
»ver: ge
T-:0-01-B-23
thru F-39
{10 stardard
runs) 0.18 0.12 0,07 b1 2.17
L
i
o
R
[+
)
!‘
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Tabhle 111 - Production Test 224L-T-14 - Phase II - Standard Control Runms
Isolation

B-3WS B-3Ws Iron Recycle P-1
Run Rumber Par Cent | Per Cent 1 Par Cent Hormality
T-10-06-D-32 ® 0.18 0.48 9.7 2,40

I
T-10-06-B-33 0.13 0.10 39 2,07
T-10-06-B-34 0,09 0.10 4 1.95
T-10-06-B-35 0.06 0.05 5.9 2.91
T-10-07-B-1 0.06 0.0k 5.1 2,15
T-10-07-D-2 0.10 0.05 8.0 2.27
TN-NTNL2 (18 n_n& h';’ IRl
®
T-10-07-D-4 0.08 0.1k L.B 1.2
T-10-07-D-5 0.09 0.06 6.8 2.03
T-10-07- -6 0,15 0.0% 4.8 1.93
'\'_.;\
Average 0.11 0.10 0.11 5.8 | 2,18
]
e e
[

@
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Teble IV - Production Test 22L.T-lh Phase III - Oxalic Acid
Cer:antration 295 Per Ceznt
B-3WS E-3W3 Tims Cycle
Run Number Per Cent Per Cent Hours
T-10-C7-D-7 0.10 12,0
T-1C-07-D-8 l 0.0 1.4
T-10-07-D~G V.10 11.7
7-10-07-D-10 0.07 11,2
T~10-07~D=-11 0.10 16,2
T-1lu-oT-D-12 0.07 12.9
T-10-037-F-13 C.06 12,6
i T-10=-07-F=14 0.09 12,0
T-0-C7-F-15 0.07 12,3 ®
n z
(TR LT-FAE 0,07 12,4
| *
Average 2.09 0.08 2.5
@
»
-
-
o

DECLASSIFIED °




o ILLSFED o

-10-

HW -26881

Table ¥ ~ Production Test 22L-T-1k Ppasa IV - Oxalic Acid Cor-anrratinr .
29 Per Cent, lanthapum Addition - 2 Par Cant Per Minute

B-3WS £-3Ws Time Cy:le
Rur Number Per Cent Per Cent Bours
T-10-07-F-17 0,09 11,5
T-10-07-AW-1 .08
T-10-07-F-18 0.09 d 13.7
T-10-07-F-15 0.15 12.8
T-1C-07-F-20 0.15 12.9
T-10-07-F-21 0.08 11.b
! L= a0 =0 [ =t =22 0.14 12,1
T- 7-07-F-23 0.11 1.8
T-10-07-F-2k 0.10 10.5
T-10-07-F-25 0.12 11.6
T-10-07-F-26 0.11 1.k
Average 0,11 0.11 12.0
L
-
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Table VI - Production lest Z2i-T-i4 Phase V - Oxalic Acid Concentration = 25
Per Cent, iantheanum Salt Concentration -~ 10 Per Cent, Lanthanum
#3diticn 2 Per Cent per Minute

1
t

B-3WS E-3Ws Time Cycle
Run Number A Per Cent Per Cent Eonrs

T-10-07-F-27 0.1k 10.8
T-10-07-F-28 0.15 10.7
T-10-07-D-29 0.19 10.5
T-10-0TeD-30 0.08 11.0
T-10-07-D-31 @ 0.13 10.7

m 1N A7 ™ N [ala¥al s~
- e e we e

3 2.:% N
T-10-CT-D-33 ! ® 0.1k4 11.0
T-10-07-D-34 0.2 10.8
T-10-07-D-35 C.16 11.4
T-10-07-D-36 0.1l 10.6

L
DECLASSIFIED

Average 0.13 0.15 10.8
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Tasle VII - Production Test 224-T-1k Phase VI -~ Oxalic Acid Conzentraticn - 25
.Per Cent, ianthanum Salt Conrentration - 10 Per Cent, Lanthenum
Yaddition Rete - 2 Per Cant Per Minute, Tentrifugation Rate - B0
Pounds Per Minute

B-3WS E-3¥3 Time Cy<le
Run Number Per Cent Per Cent Hours ®
T-10-C7-D-37 0.13 y.l
7 T-10-07-D-33 0,22 9.0
7-10-07-D-3% 0.15 . 9.4
T-10-07-D-4D 0.27 7.7
T-10-07-D-41 0.1% 9.8
T-10-07-F-L2 0,14 2.8
T-10-07-F-43 0.16 7.3
T-10-07-F-LL o‘.é3 . 9.2
T-10-07-F-L5 0.17 9,2
T-10-07-F-46 ° 0.26 9.2
T-10-08-B-2 0.3k
| T-10-08-B-4 0,21
I
{ Average ' 0.2k 0.17 7.4 °
. I o
@ © o
&
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Tebla VIII - Prodytion Test 224.7-14 Phase VII - Standard Control

Runs
B-3WS E-:dS Time Cycle
° Run Numbsr . @ ;y:i“ Cez:t‘i " Por Cent Hours
) T-1C-CT-F-h7 ' n,11 11.8
T-10-07-F-L48 0.1k , 11.4
T-1C-07-F-L9 0.07 11.7
T-10-0T7-B=-50 0.16 12.8
T-10-08-B-1 0.13 13.2
T-10- 085 -2 0.159 12.2
Average 0.14 0.10 12,2
Y - DD -
)
Table IX - Prodction Test 224 -T-14 Phase VIII - Nitric Acid Concentra-
tion - 1.1 N, Oxalic acid concentration - 2% Per Cent,
Ianthanum Concentration - 10 Per Cort, Ianthanum A4diticn
Rute - 2 Per Cent Per Minute, Centrifugation Rate - T0 Pounds
Per Minute - o .
h B-3WS EB-3WS Time Cycle A-4BP D-LBP
Run Nmnbe_r Per Cent Per Cent Hours Per Cent { Per Cent
T-1C-08-B-5 . 0.23 9.0 0.1k 0.06
T‘l%l“%'a‘é C'}.B 905 0009 C.C‘S
T-10-08-B-7 0.24 9.3 0.08 0,056
T-10-08-F-8 0.17 9.4 C.10 0.07
T-10-08-F-5 0.13 g1 0.1k Co.07
- ]

o T-10-C8-F-10 0.13 Y.6 0.11 0,07
T-10-05-F-11 J.14 uﬁ 0.18 0.07
TLi0-08-F-12 n.11 10.0 C.11 0.08

. A e ~ - ! -~ -~
T'Lk»“"».'\?'-l"-L_j e l9 7V 0.09 0008
T-L0-28-F- .4 ' J,12 3.9 0.06 ¢.08
Average 0.11 0.07
|
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Tahle X - Produztion Tes%t 224-T-1. Prase IX - Stapdars Corxtrol Runs
B-3WS E-3WS B-3W E-3W Time Cycie

Run 'Iium'cer Der Cent | Par Cont | Psr Tert | Per Cent Hours
T-10-03-F-15 0.12 | Q.92 ' 12.2
T-10-08 -F-1€ 0.05 | 0.59 12.4
£-10-08-%-17 0,09 _ 0.50 © 11.6
T-10-08-F-18 0,10 0wy 139
| T-10-08-F-15 0.15 0.8k ? 12.4
tcfr—lo-oe-r-ec Lo 0.15 0.93 | ® 13.0
7-10-03-3-20|  Bog o 05 13.3
T-10-08-B-22 ! 0.1k 0.54 13.0
T-10-08-B-23 | . 0.1k © 0.85 o 1201
T-10-08-B-2k 0.11 0.55 12.2
Average 0.12 0.2 e.7¢ 0.6L 12.5 -

: L I
© ©
o
Q
°© °
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Table XI - Production Test 224-T-14 Phace X - Phase V PPocedure

(o]

- Two Precipitaticns, Two Centrifugations.

o) 0O B-3WS Q E-3WS Time Cycle
Run Number Per Cent Per Cent Hours
T-10-08-H~25 C.bh T.5
T-10-08-H-26 o.uo ©O 8.6
T-10-08-H-27 C.37 T.C
T-10-08-E-28 0.30 8.5

C
T-10-08-H-2¢ 0.28 7.0 .
O o °
O
Average 0.36 V.35 T.7
O
O
0O
O I's
C
@) o O
o O
O
C
O
2 5 -l




