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The purpose of the trip was threefold. The first cbjeetive was to discuss
with Dr. H. H. Bywan cf the Argomne National laboratory his early work on
processes for the recovery of wranium from bismith phosphate process metal
vaste solutions. The second objective was to disouss with Dr. Frank Huimd,
Sylvan Cromer and other mesbers of the Osk Ridge Nationel Laboratory to-
gether with various representatives of the Kellex Corporation and of the
Atomic Energy Commission plans for the sampling of the sludges in the
progran for the study of urenium recovery {rom such tanks. The thiréd ob-
Jective was to review with Dr. Frank Hurd the progress ssde %o dete by,
and future plans of, the Carbide and Cerben ChemiealeCorporation toward
the development of a proceass for that recovery.

I. at.Argonme Netlonel lsboratory

A. With Dr. Hymn, aissusgion centered wrdund tis Toport FA 29, rre-
pered for the P.P.R., which ie in the mature of a summry of his early work
on urenium recovery (CN~1953, 2287, 2414). Fyman has re-emphasizcd the

apparent sdequacy of his ~gtep propoesl to obtain the necessury de-
contamination faostor of 10%,

The precess in outline isces follows:
Step 1. Sosvenging from the alkmline carbomate solution is carried ot
using ss carrier either an inert material ndded as such or the precipitate

obtained Ly the addition of certain soluble me%al malte. Among the latter
are the nitreteg of Cu, Ba, Fe(ll), M, and Ng. Of the soveral muterials

RECFIVED

M 221 xg

) ) :“{’h".’l‘v f.".:
200 A 438k
A3 LI 3 i R )




-&EBI.ASSIFI& e

tried, a tilanated silica gel {528 T10p, 48% S10,) was found to be the
vest. Its effectivensss was enhenced by the simultaneous addition of
Ca(NO;),. Under the best experimental conditions found, however, the
Y D.F. was only about 20. Decreasing the CO¥ concentration by the
addition of too large en amount of Ca** caused some preeipitation of
urenium itself. It may bde significant, however, that the best decon-
taminations were cbtained in just such cases; perhaps a promlsing
method for the decontamination of such solutions is the partial preeip-
ftation of the uranimm under similar conditions."

The prineipal &isedvanteges of this step a to be (a) that large
amounts of the expensive gel are required (ga, 1 g/g U) =nd (b) that
. decontamination factors ere low. o

Step 2. Preeipitation of the uranium either direstly frca the scavenged
carbonate eolutiom, or from amdacidie soluticn prepared from it, comprises
the eecond ctep. Precipitating agonte tried were Ke(H, ucetie or farmic
2014, and 0,05, Phosphate and sulfate were carried to by far the least
extent in the caustie precipitation (15.5 and 1,06, respestlvely); the
formic eeid precipitaticn yielded a much denser and faster-settling pre-
oipitate than 414 the acetic acid, The ecetic aeld procedure glvee a
batter D. F. than the othors end s preforred by Hyman firr thet resson
although the presipitate carriea 83 amd 2.9%, respectively, of the
phosphatecand sulfate originelly pregent; for the aingle step, D. F, »
ga. 5 or 6; over-all D. F. through Step 2 « >100. Using & long
digestion time for Step 1 followed by e foradc acid precipitation, en
over-all. D. I, of > 250 may probatly be cbtained.

The prineipal disedvantages of this step, and of eny uranium-precipitating
stop, sppear to be (a) the fact that great sentrifuge capeeity would be .
required and (b) that residusl solution volumes are great.

Siap 3. The third step oonsists of & solveat extraction sarried out on
the solution rébulting from the dissoluticn of the Step 2 precipitate in

) the minimm emount of concentrated HNOq. The feed solution used by

© Rymen is 2 | HNO4, 3 -~ 5 nu(uo;),. ]g -~ 2C% . Dibutyl carbitol has
been used, diluted with hexone or ether to improve the pliysical properties
without decreasing extractive capacity. The phosphate end sulfate residual
in the feed are cloimed not %o be deletericus 1o govd acial Fsswesy 2t
the aluminum nitrale concenirzaltions used.
Using batch extraction into the solvent and thence agein to water gives
YD. F. of ga, 100, 2500, end up to 9000 for one, two, and three cycles,
respectively. Over-all D. P, for the three steps is ga, 104,

D

Principal 4icsdvantagee of the three-gtep process as out’ined are the
necessity of new comstruction for the solvent-exirsetion etep and the
insdequacy of present centrifuge capacity to oare for the large volumes of
uraniys preeipiteate called for in Step 2 if large iwsedicte protucticn, is
desired. Furthermore, far {rom concentrating the fission produsts into

o small volume, the residusl solutions from sush @ procacs would be probably
twioe the criginel volume. :

* his is, of course, barne out by the grest sctivity of the eludges in

the Lanford storege tmumtot“
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B. Tha.opportunity of visiting the Argomme Matiomal laboratory was
also umed’ £Or the purpose of viewing remcto~control Isboretery eguipment
of walue in eamryivg out high-lovel s and Y radicshemisiry. R. C. Gobrta
and woabeys of his group demonstrated extremely warsatile motoriged
renipulstors, mirrar periscope with quite wide binceular viaion, amd . |
© remately-oparated apparatua, insluding Chaincaeils balanes, pipet~control
capable of delivering kmown exact volumes wﬁ.‘ mm..ﬁmmgw_ i
guax}-opemr, driil press, ani miliiog machibe hive appireniiy beeb comnsirusied
re .

II.

Attendance: J. B. Haymer (A X.C., Weshington); A, Armstrong, D. ¥, Péarce
{Richland); J. G. Beelsriey, L. W, Burns {New Yorfk); R. W. Cook, J. C. Robingon
B. Roth {0ak Ridge); ¥. E. Bain, A, Weder, G. Vincert, G. White, Jr. (Xollex
ceu-pmﬁm;; F. W, Hurd, 3. L. ¥atars, 8. Crawsr (Oarvide and Cerbon Chemfeals
Corpoaration o

w. The zomple of supernatont liguor withdrawn from the
Hanfard 241 Bidg., 1037 tunk, cn Fedbruary 6, 1948, 139 beon gtored at the
25 divioten, A sampler of 1/8 inch pipe for withdzawing portions of the
ligquor from 1 ml to 1 liter in volug hae bveen devieed end usef; the equip~
mnt 1y eseentially a gyphone

No amlyeis of this gupoynate hes yot Deen mede bute regquest to the ALE.C.
that a complete F. P, emlysis bo done by Climtcon lsboratories will be made
by Carbide i Carhon Chentcals Coxporation.

Totel Sand Y activities of the eupsrante sawple e2 mbasured by Carbide
and Carbon Chosisals Corpdration wore stateld to sgrse quig woll with thees
presented in the repart by J. B. Work (BW-8697, 1/18/48).

Siudge Samnles. Mr. Whits prosented the ellox propoesls regarding the
taking of sludge samples from the 101, 102, 103 T tenka ot BEanfordl. ZThe

mxiaum program ealledofor 35 gauples in various portc of the 3-tank cascale
and the winimme seeorem for § pawnlen. Tho pragent »iter ngmesd that the

suggested ainimum p;cgram acered entively reugorable srnd atated that he feli
certain of the tull cogpemation of the Qoreral Electric Coxpeny in it.

It was dscided that permission of the A.B.C. be requasted faor the teking of
four siuige samplos:

(1) o corq sample mear the iniet to tenk 101TR
(2) a grad sample noar the cutled from tank 101T,
{3) a grab sazple pear the inlet to tank 02T,
(4) e gfab sexnle monr the outlet fyvm toak 1027,

It was felt that atretificstion is not probable in the 1027 tank snd that
grab samples weult Lo rvepresemtative.
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¥hile stratification within the supernatcs is not expected, it is planned
by Garblde and Cardbon Chemicals Corporation to construst a plusb-bob to be
naed in a sartey of the supsrnates against this possibility and also to
detect the sludge level 4n 101 and 102 T,

®

FollGring the vequest of Mr. W. K. MacCready, the present writer re-empbasized
the hazard involved in the sampling program snd requented that drewings of
the sampling equirmeiht be forwarded to Generel Elsotrie for thorough stuldy,
eonstruction in oir shops, and try-out by our persoanal. It wes made oiu:-@
that, shile we were owinently ssiisfied with the equipment comstructed by
Carbide end Carbon Chemicals Corporation forr the stpermate ampling in
Yetruary, we felt wo wore fortunate that the operation proceeded so smoethly,
and that ve approached the slndge sumpling with s great desl more trepidation
for our pereommel. A period of sixty days after recoipt of the drswings for
constr:otion and try-out of the equipment was rTeQuested. Mr. Leo Waters

felt that the ejguipment should be constructed in the Carbide and Carbon
Chemicals Carpmation chops and tosted at Osk Ridge,snd the present writer
agresd that this was reasomeble and very satisfastory to (enarel Elactric
provided it was realized that we should not be commitied by such try-out,

The wderstanding of our position is quite clear.

Carbide and Carbon Chemicals Corporati'm will therefors proceesd further with
their design of equipment erd expect to have dsnign and comsirvction of core
sampler, greb sampler, and pluwb-bob completed in thiriy daye. 7The printe
of the egquipment will be forwarded to us upon completion and the equipment
itself as goon thereafier as Carbide end Carbom Chemicels Corporation feels
that the variocus pieces are satisfactory.

The present design of a core sampler was discussed with Carbide and Cerbon '
Chemicals Corparation representatives end drwwings examined. It is eseentially
a stainless stesX tube, open at the .op, probably 5' long by 1/2" dtsmeter snd
oerrying om ite upper portion & sliding 10-pound collar confimed by upper

and lower shoulders on tae tube io & slide &istance of about 6". The total
weight ia about 25 pounds. The heavy collar is designed to be reised apd
then allcwed to fall free, as 2 pile driver in effeet, ap as to drive the

otre sampler through the slundge to the bottom of the tank. A dottom closure
{¢ provided, to retain the sample of withdrewal of the sampler.from the'. -
sluige, consisting of thin end flexible overlapping stainicss steel sheets,
willow-doal lu sbajps and §izc, fastounsd by ihely Sascs arcumd ks fanow
oiremference of the tube shout 1/2 - 1" from the bottom. The willow leavee
point centrelly into the tube and overlap to form & scal when they are in

the closed position; they are farced open by ™2 %niceing sivdge. The whole
sampler is to de suspended by means of a bail on the heavy collar from a

cable sarked in feet and inches 50 as to provide knowledge of the position

of ths sampler at eny tims and so s to control the distance of motiom of

the pile-driving collar when the sampler has penetrated the heavy sludge.

The filled ssmpler will be withdrewn through s Rusing coller at the tank
portal and will there by washed with sodium bi-earbonate solution for partial
¢econtamination of 1its surfece. It will then be dvopped into a heavy eylin-
drical container with double gaskst at the bottom. Pressure applied to the
ssupler by & sowew-oap 114 on the oylisder will force the outti edge of the

ssupler through the upper (soft) gasiket and into the lowor (hamd) cne offesting -
& seal. The whole riece will then be packed inj
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thus minimising wixing of tha sanple during tranepcrtatica. Lo

Carbide and Carbon Chemiecals Corparation hopee t0 have resdy in elevdn weoke
a suffieiently large part of their new high-level leboratory dbuilding so
® hat work on the sludge and liter-scale work ou the supernste may be started.

eCONNEX gos_Reraxding Starsee Tanke und: puatruetion. It wae felt by
the meeting that certain modifioations might be introduced into the present
design of the matal waste stirege tanks, and incorporated into any new acone
strustion, so as to facilitale the removal and/or processing of the wastes
when the cooasion arises. It was not known how far advanced is the presentiy-
proceeding comatruction of tanks but both Kellex and Carbide end Carton
Chemioals Corparaticn felt that the following moldifications would be de-
sirable in new storege tanks and might still be incorporated mnw
being installed: ©

® (1) More ant larger openings at the top.
(2) Built~in sampling deviees. @
(3) Piping for pumping out.
(4) Steinlees steel ar other chemically-resistunt lining.

Of these modifications only the first seemed to have 2 ressonable chanee of
sdoption, since no one is now prepared to recommend a design for sampling
devices, sinoe piping installed with the tank might soon be unfit for use
due to elogging, and since the use of steiniess steel liners seems to be

® prohibited by high cost.

It was hoped that the tenks now sbout to be imstalled might be fitted with
five forty-two-inch openings at the top, ooe at the center and the others
located toward the circumference on diameters sutually at right angles ard
vith tha outer edges of the openings 15' from the edge of the tank.

B. Carbide and Corbon Chemicals Corvoratios Procssses now unier
Investigation

1. ZThxge-sten Process. The Cardids endi Carbon Chemieals Cox~-
poration three-siep procesa, upoon which most of their sttentiom has so far

- - - Py | - — A
hean alased ond ohiah thaw favor over ths Sthars 40 b dsecaived, souaishie

of (=) the phosphete precipitation-seavenging step, (b) the wemium pre-
cipitation, &d {c) the solvent extraection.

@‘Jr.k.!. @ Barton, with sssociates snd assistants, 1o concerned with this
wvork.

o Step 1. The alkaline carbonste supermate soluticn is treated with ferrie
sulfate; ferrie phosthste precipitates. There is somz F. P. removal and

some carrying dowmn of uranium. The precipitate is centrifuged out and weahed
with 2% sodium bicarbonate solution which resoves the uranium and also scme

of the F. P. elexents from the presipitate. Ruthenium 1s carried in part
by the FaP} precipitate. There is some evidencs that ruthenium in these
O carbomate s$lutions is about ome-balf emeh Ru(III) and R0,

Sgp 2. From the phosphaty~free and somewhat decontaminated solution
obtained from Step 1, the uranium is precipitated as the "diuranate", NepU207,

EGMSSIFEE“,’.‘E ﬁ
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_ by the sdAition of 508 NelB solution. Cesium is spparentiy not carrzied

D uy the preeipitate itself but bty its acrbed water sinte the wore gramular
preeipitate, which ean be produced, oarriecs less Cs than a gelatinous
mtaxial. An ovar-all P. F. of 300 ~ 1000 aan be chiained through Step 2.

Stan 3. The third step, which bas not been worksd on by Carbids and Cerdon
D Chemicals Corporation, comprises & solvent extrasticn. Plutonium may

muuwgmmp. They Believe that the ureniwm shounld

be decontaminsted by 10”7 and that 90 - 99% recavery of the metal should
The valume of wasts from this threc-step process would be about twice
orizim? volvae of wetal waste solution.

They believe that, using the full centrifuge oapacity of the U canymm,
a produation of obe tom of uranium per 4ay could bde achiewvod. Mr Hayner
stated that such®produstion "would be a help”. Dr. Hurd pointed cut that
0 ) they are cousidering the use of Kutsehe~type bag filters io avoid“tentri-
3 fugatica of the sodium diuranste; such a mo2ification might inereese con-
sidezubly the ratu of preduciion sines the centrifuge oapecity of U cenyom
would be & limiting festor in the process described.

D Since & solvent extrectiocn step should probably be carried on outside the
sarnyon, Dr. B enguired regarding the possidility of nee comstruction;
Mr. Bgyner replied that & prooess going into production six months ahead
of another but reguiring new construction would probadly bte favored.

2. Flucrimation Proecgsg. In the flucrinetion proocess, starting
mterial will be & slury of supermeie and sluidge. This will be disgoived
in hydrochloric acid snd then hydroflucrie acid will be added. Uranium({IV)
fluoride, vhied is very inscluble, will precipitate. Prelimivery work has
indieated that gool decontamination factors mky be obtained. Cesium and

phosphate remain in soluticn. Fluorination of the UFy with elemental

fluorine will be the next step end Wg will be volat « There is some
indication that ruthenium follows with the wanium in the volatilization

Q step but, sinee phosphate is no longer present ant FFs therefore camnot
be formed to interfere, it is hoped that scue simple iomal treatment
of the gaseous ¥, may be &svised to separeate out the smmll semoumts of
ruther 1um (BuFg?) with no phosphorvs interfarence.

Dr. H. A. Bernharit, with associstes and asspistants, ie concerned with this
wark.

- 3. Rasizolviig Proceas. An ingenious electrolytio proesss hes
been proposed and some preliminery investigation of it bas been earried ouat
by Dr. Molaren avd his asgistanta. The labarstory equipment so far used
cousists of s threc-compartment ceil with sintered-glass dilaphragms,and
eleotrodes in the outer compartmentis. The carbonate weste solutica is fed
directly into the widdle compartment. Upmn clectroyais, the cations leave
the middle eompartment in dne direction and the snione in the other while
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the ureniun is precipitated in the middl. compartment, presumably as the
nydroxide. Profucts of the process would thus be sodium and cesium hydroxides
on the one sile, snd phoephorie, sulfuric, and nitrie scids on the other.
Carbon dicxide is avoived from the aeidice ao],gtion. Ruthenium goes ints”
~the anole compartment .,

[5) m’g‘l6

+ 8inc2 the sintered-glass diaphragm on the catimm side ia badly scted upm
by the strongly alkaline liquors genereted in the proscess, a study of ‘
dlaphragas used in the caustic injustries is being made. Ko diffieulty
is expected in finmding suitable materiasls for the diaphragms since there
ia a good beckground of experience in this direstion.

4. JIon Exchange Progasseg. Little vor% has been done o the .
application of ico-exchange techniques to the problem at hand. On cation
exchangers, it bas teen found that ruthenium divides, some going on through.

O

A mixture of silica gel (2 g) and Fuller's earth (0.2g) has been investigated
for its action on diluted synthetic Hanford metal weste solution. When the
basic solutior is passed through sueh a mixture in & colum, the cesium

setivity is retained oo the exchange materisl; very littls urenium is held
up on the c(glum.

A fipal prooess for the recovery of urenium from Hanford waste Aolutions
‘45 still "a good many months away"” sscarding to Dr. Hurd. The work of
Carbide and Carbon Chemicals Corporation will continue to ewphasize the
recovery froa supsrnatant solutions, and particularly by use of the pro-
posed Three Step Process. It is hoped that the sluige sauples will be
on hand when the new high=level laboratory is prepared to receive them.
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