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INTRODUCTION

F=10-P solution must be filtered prior to further processing, to remove gresase
and plutonium-coniaining solids. The solids content of the solution is high
enough that plutonium hold-up on vhe fllters averages about six per cent of
the through-put and necessitates frequent filter clean-outs. The desire to
reduce the frequency of filter clsan-outs has led to an experimental program
to determine the composition of the solids in ¥F-10-P and to find a means of
preventing their formation. A limited study of the properties of the grease
in F-10-P was also initiated, as a result of the proposals that F-10-P be
processed in a solvent extraction plant (e.g. Recuplex or Redox). The work
done on these problems 13 descrided in this report.

SUMMARY AND CONCIES IORS

Plutonimm-containing solids have besn removed from ¥-10-P solution and

aralyzed, the results showing the golids to be variable mixtures of plutonium
(Iv) fluoride and phosphate, Yhe relative quantitiss depend unpon the original
luoride, phosphate, and hydrogen jon concentrations in the solution.

Investigation of tne solubillitisa of these sdlids has shown that their formm-~
tion in F-10-P solution can be prevented by increasing the acidity to three
molar or more, In one experimeni, the filtration of synthetic ¥X-10-P egquiva-
lent to fifteen runs in the 231 Puilding, the hold-up from & solution containing

4,65 molar nitric acid was only thres per cent as grest as the hold-up from a
solution containing only two molar nitric acid.

In visw of theae results, the feasibility of adjusting the process in the
22b.T7 and 231 Buildings to permit the transfer and storage of ¥-10-P with as
high an acidity as possible should he investigated.

The greases used in process equipment in the Concentration Bullding have been
found to contain ¥-10-P-goluble, surfaca-active, orgeanic compounds. The
addition of these compounds to hexone-aguecus s; tems caused increased dis-
engaging times. The compounds did pot appear to afifeet ihe carbon tetru-

chloride~TRP syatem, beyond causing an increased emtreimment of organic in
the agusous phase.

EIPER DISIPAL
The plutonium-containing solids were analyzed as follows: plutonium was
dete mined by radio sssay; fluoride analysis wes msde with & titrimmtric

method in the 23h-5 control laboretory; end phosphate was determined gravi-
metrically as ammcniuvs phosphomclybdate.

In the filtration experiments, the F-10-F was filtered through s one-inch
pre-coat of filter aid. Most of the plutonium held up on the filter was
removed with 13 wolar nitriz acid. Fically, the filter aid was destroyed
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vith hydrofluoric acid to obtain the remairing plutonium,

Wi -35767

T™he effect of the grease was determined by contacting the solvent with suc-
cessive, *resh sampl.s of a symthetic, plutonium-free F-10-P solution,

-

EESULTS AKRD DISCUSSIOR

The investigation of greass and s01ids in F-10-P solutions developed slong toe
following lines: 1) arvalysis of precipitates and of solutions in vhich the
precipizates formed; Z) preparation of synthetic solutions and observation of

theilr stadility agemimst precipitation; and 3) study of the properties of the
grease Zound in F-10-P solution.

Tables I ~ III shov ihe results of analyses of solutions and precipltates.

The fluorife and phosphate contents of F-10-P solution have normslly ranged
from C.5 0 1 grt., per liter, although higher conceatrations of both have been
observed \1; 2, D}, {The presence of these ions presummbdly results from incom-
plete matathesis of the lanthanue fluoride product cake in the 224 Building.)
Solids removed from ¥-10-P solution, either as received or after storage, have
been fo.umd to range in empirical composition gon Pu(POy) 7 to PuFPO,(1-3).

The precipitates obtained on storage of F-10-P 30lutions which bad been

splked with various amounts of phosphoric and hycrofluoric acids, contained
plutonimm (IV), fluoride, and phospoate, the fluoride and phosphate content
depending upon the fluoride, phosphate, and hydrogen ion concentration in the
original solutions. The solids wvhich were high in pnosphate were more granular
and aulssolved readily in strong nitric acid, The solids having = high fluoride

contant wvere finely divided and were only slightly soludble in hot, concentrsted
nitric acid, but dissolved in aluminum anitrate-nitric scid mixtures. X-ray

diffracticn patterns of the solids gave no conclusive results. The analysés
of the 20lids are given in Table I.

Storaze tasts vere made with synthetic ¥-10-P solutions of var-ious scidities,
with phosphate and fluworide ion concerntrations of ore and one to two grams per
liter, respectively. When the acidity was greatsr than three molar, no pre-
cipitate was formed in one to five months. A solution containing %.55 molar
acid (tested because of its suitability for use as fesd to Recuplex} dissolved

Plutoniom phosprate amd freshiy-prepared lanthanum plutonium fluorids, to the
extent of 5.8 and 10 grams per liter, respectively.

Piltration experiments wers carried out with aynthetic ¥-10-F solutlicas which
contained one gram per liter phosphate, two grams per liter fluoride, and
either 2 or k.65 ! Elo3. With the 2 M HNO3, the plutonium rstention by the
filter amounted to 1.9 per cent (equivalent tc & hold-up of 85 grams on the ¥-1
filter in the 231 Building after the filtraticn of 15 runs). With 8,65 M 0y,
the plutonium hold-up was only 0.05 per cent (Teble V), T
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Inveatigation of three _ubrtcants used in the Concentration !uilding showed
that, vhen these olls were added <o synthetic F-10-P éolution, a surface-
active component dissolved in the F-10-P., This surface-active component

caused increaszed disengag:ing tudes oa coalacling with hexons, but did not
affe.. a carbon tetraﬁ.hlorldaoTBP syatem bevond causing an increase in en-
trainment of orgsnic in the aqueous phass. This componsnt could not be removed
by washing with sodiux ~arbonate. In order to use F-10-P in a hexone system,
an lpert solvens wash is neaded, in addition to filtration of the ¥.10-

Tabla VI gives the date obtained on contacting the F-10-P with hexone and carbon
tatrachloride-TBP.

{1} Harmon, K. M., SoFmtions Technology Sub-Section, Plant Processes Unit,

234-5 Development Sub-Unit Progress Report for Avgust, 122,
E"‘3315 ° Septuter 23, b4 °

(2) Cooper, V. R., Seperations Technology Unit Process Assistance
Frogress Report for April, 1952, BW-255L26,

(3) Ei1, O. F.,

Separations Technology Sud-Section, Plant Processes Unit,
Process Technology Progress Report for October, 1954,
¥ -33817. November 15, 1G5h.

o

(k) Cooper, V. R., Separations Technology Unit, Process Assistance Progress
Report. for May, 1952, HW-24682,

{9 <ooper, V. R., Separationz Techrology Unit, Process Progress Report for

November, 1951, HW-23015.

'6) Harmom, K. M., Se?rations Technoloyy Sub-Section, Plant Processes Unit,
233-5 Developmsnt Sub-Unitr Progress “Report for October,
1994, BW-3h0T2. i
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TABLE 11

ANALYSIS OF SOLLDNS OH B-1 FILTER
in 231 Building (3}

Solid Composition - Wt. Per Cent

Plutontium 15
Fluoride 2.07
Phospbate 5.57
Lanthamm 3
Bmpirical Foramula M.')“j(mh).gk
TABLE IIT
ANALYSIS QOF ¥-10-F sorurrons (5)
Run Nuaber Pu (g/1) la (g/1) r- (g/1)
B-11-10-F-2h 11.55 42,89 .86
B-11-10-F-25 12.02 48.36 .85
B~11-10-F-26 12.08 65.57 1.06
7-11-10-DR-18 11.82 56.83 < Th
P=11-10-DR-19 11.57 42,07 .87
T=11-10-DR~20 12.h2 70.9% Jh2
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FILTRATION OF SYNTHETIC F-10-P SOLUTIONS

Plutonium Hold-up

___Plutonium on Filter(d)
After Filtration After Clean-out

60% HNO
opertica®) (&) (o 1mo3)

Filtration of ‘
F-10-P (c) 85 . Q¢

Filtretion of 13
F-10-P, folloved

by filtration of o
modified P-10-P (d)

0.14 1

Filtration of 2.h 0.07 1
modified F~10-P

(s) Filtration through filter-aid pre-coat, ome inch thick: 1.6k litem

solution filtered per square inch of filter area, corresponding to
filtering 15 runs through the N-) filter.

{(v) Equivalent to hold-up on H-1 filter after 15 runs.

(e} PF=10-P composition:

2 M B 0.53 M 1a*3; 0.16 M E¥; 12,5 g/1 Py
1.0 g/1 p0,"3; 25/13
(d) Modified P-10-P composition: 4.65 M
0.16 M K*; 9.8 g/1 Pus ) g/lmh
®

B*; 0.43 M Le*3; 0.35 ¥ ALY3;
;2 gL P,

uf
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TABLE VI

®

EFFECT OF GREASE UPON DISENGAGING TIMES

Contact — Dise Time. Seconds
No.(s) Hexone 15, TBP - CC1,(b)

0 (No Grease) 12 20
1 13.5 37
2 15.0 33
3 @16.0 ® 3k
b 17.0
5 16,0

(a) The solvent was contacted successively wiih semples of fresh, aynthetic
F-10«P flltrate. (The solution contained no plutonium. Grease had

been added as follows: 1 mlflitcr A-k 018 1 ml1/1it)r 4-18 oil; end
1 g/liter A-06 gresse.)

{p} Entrainment of aqueous in the organ.c phaze increased with successive
contactings.
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