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‘ To: F. L. Steahly -

- j:ﬁ'fs &Gcﬁ}bﬂ” condins of ’2— pages

From: He K. Eiﬂtﬁr ?38::-...1,\./:: ﬁ-;5""““3"}:’”6-?;:«:?.-5.!;::};‘,&(, Series = o

Re: Ralo Meeting with Eanford Fersonmel at ORBL
Henfora: Wws. K. hardy-Technical Tivision~ATIC; sEobeatidn ChAR82Tcd comtnmemed
Separations Dopertment, William W. Low, JEL-ATT o

By Autnority of ‘

Object: o determine (1) the status of the Rale Mrograxess Henfordritic  Dace
{2) the purpose of their visit (3) the probeble effect of the
ommmmﬁwwmmwmmm.

Hanford Frogran ftatus

The Rola Progrem et Henford is based on & directive from AEC (CER-15783)
which specifies that Hanford have & Reia plant in operation by Januery 1, 1951

and estimates the cost et avout £3,000,000.

Q %5 %@W@W@wsmasfam:
EE'% g%% March 1550 - Pinal cost estimate
= §*§§ Augrast 1550 - Analytical lsboratory in cperation
% %g% October 1050 - Flent comstruction complete and process development
3 ggg started in the plant equipment
‘é g gg% Jammary 1951 - First roduction rum
3 g%ég% sulfate precipitation equipment will be sized to make 10 ke rums.
O\':%F%%mmw@thebarimmmtmawémmmmmw-
S 0Q

§
&

present 706-D process io to be uesd with only minor wodirications.
Development work sponsored Henford consists of en electrolysis study,
end an analytical stuly - & corrosion study ie anticipated.
They are cemsidering the possibility of using lenger irrediated metal
end recovering the plutonium.

& development progres (BY 13463) was submitted by Henford to the AZC,

‘bntxham&iﬁmttm:wtimmrc.
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Hanford: W. . H&-ds"rmmzcal Division-A%C; sEobearti Iy (W8RReTca o - Ve
Separations Depertment, Willlam W. Low, JEPO=AEC.

By Autihority of

{2) the purpose of their visit (3) the probable effect of the
OREL Dovelopment Frogram on the Henford Progrem.

Hanford Frogram fitatus
The Rala Program at Henford is besed on a directive from AEC (GEH-15783)
which specifies that Hanford have a Hala plant in operation by Jamuary 1, 1951
and estimates the cost at about £3,000,000.
’ The important rrogran dates are es follows:
Harch 1950 - Pinnl cost estimate
August 1550 -~ Analytical lshoratory in operation
Jetober 1050 - Plent construction complete and process development
started in the plant equipment
January 1951 ~ Firet production run

The sulfate precipitation equipment will be sized to meke 10 ke rums.
This would increase the barium content from 2 to 6 grams on this basis.
The present 706-D process is to be used with only minor modifications.

P end an analytical study - & corresion study is anticipated.

Hanford consists of sn electrolysis study,

They are cemsidering the poesibility of using longer irradiated metal
end recovering the plutontum.
‘ Aaavalmtm(mmsksa)mmzmwwﬁmm,
‘ but the ARC did not take actiom on it.
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The equipment design is now being started, and in February the squipment
now in the cells will be removed.

Zurpose of Visit
To review the S Development work.

They were very interested in our entire program. The major wesakness
from their point of viev was the lack of reproducibility runs and consumer
avaluastion.

Effect of ORNL Srogrsa

wmmmtmmmms—amsammmmm
adaptable to that equipment maybe utilized.

mmmmmmmmmwmmimwmm
in 706-D is successful. Then the 706~D equipment might be used for Rala
Froduction. ZEquipment alteration costs of £300,000 would be involved.
Thaﬁmﬁ'ezﬂmtimemﬂ&ﬁhmhedrmﬁm&gtm commission about
#2,700,000.
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. CrARLLUrity of

Carbide and Carbon Chemicals Division (—

Union Carbide and Carbon Corporation ﬁ,__,z{)?i ________

Post Office Box P Kams Titils

Oak Ridge, Tennessee

Attention: Mr. C. N. Rucker, Director o wSRlFGATION CaNDE U Er

Ozk Ridge Netional Laboratory SO AT /O e
AL signanar: T e

Subject: RALA FROCESS DEVELOPMENT Single rereview ¢! :CH?W&gsﬁ‘és
TS Wes 2Unonze:d by DOE Offe ¢

Gentlemen: —ezussication memo of Augues 2 fos

The following teletype message hos been received from Los Alamos
Scientific Laboratory, Los Alamos, New Mexico:

"Tentative agreement reached here on strontium toler-
ance up to 200 curies per batch regardless of size.
This camnot be confirmed without further discussion
of details. Information follows by letter.

It is requested that this information be made available to
Mr. W. E. Unger, Technical Division.

Sincerely yours,

/s/ Alvert H. Holiand Jr.
Albert H. Holland, Jr., M.D.
Director of Research and Medicine

CC: C. E. Center, K-25
S. R. Sapirie

Shilling:mw

COPY typed 2-13-50 v
For: L. B. Emlet
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’ To: Rala Design File . ,_n.::hfﬁ?‘r?ﬁl"m‘éo;iedl%o
2 e Lo “ &1 T
From F. L. Culler g TO ol

£y Autnority Of

Subject: Conference On Rala Progress . M
Y -

Present: Steahly, Swartout; Davis, Bruce, Eister, Unger, Culler, Emlet, Witkowski.

4 meeting to discuss the results of the recent high level Rala resin column
run and to discuss future program was held on Jenuary 27, 1950. The following
summarizes important points of the discussions

1. Members of the Chemical Development Section expressed confidence in the
resin column process for barium purification as a result of the two high
level runs just concluded., Resin stability has been demonstrated at
high level of radiation and the general operability of the acid-citrate
and the one column Versene process. No additional runs will be required
in the resin cubicle unless data collected during the high level runs
reveal previously unknown prcblems. If this is the case, another run
should be made with regular Rala production material at as high an
activity level as possible. Los Alamos, of course, must agree to this

. test.

2. Unger, Higgins, and Blanco will concentrate on the preparation of a
. report for Rala in the coming two weeks., In addition to a major report,
a supplementary letter to be transmitted to the ARC outlining results of
Rala process development and the construction program at CRNL.

3. Emlet said that at the present tire no definite schedule had been
established for Bldg. 706-D alterations, However, an attempt will be
made to finish the design so that construction may start some time around
June 1, 1950,

4o A construction request is necessary to provide money for the design of
the Rala facilities. The develcpment budget for fiscal year 1949 has
already been overrun. Emlet indicated that the Atomic Energy Commission
is waiting for the construction request.

5. Plant design will proceed on the basis of the installation of a crud
filter, of a process filter. the one column Versene proress in which
metathesis is still necessary. Handling and loading facilities for the
new Los Alamos carrier will be designed and installed, Design work will
now proceed with the utmost haste with less attention being given to
assistance in the develcpment program,
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he welzit of barium plus stromiiw connot exceed wWwo grame becauas
of the low solubility of barium and the fixed velume of the opersting sguipment.
Theyrefore only u.m slugs sy he used Iin the Hala process.
{a} Dissolve the berium-lanthanus produet in 29 =l weter and udd
20 nl of fumdng nitrie acid 1o recipitate barium nitrstie.
{b} Centrifuge using the ehipping conteiner ss the centrifuge cons.
{e} The supernate contaluing the lanthunum and such solubie im-
mirities as Iirom, <chvomium, aicksl, and lead ls decanted to a
second contyrifums come. The volune is brought up to 00 ml
with water aud & small ssocunt of hydroflucric acid is added to
precipitate lanthorum flucride. sny nickel present also pre~
cipitates as the fluoride.
{4) Ths precipitate is separated by centrifwmtion, vasbed with water,
and centrifuved aguin. This i3 the final form of the oroduct.

(2} alkall Trocess
?fha welisht of bariws plus strontium mey be as high as © gms. in this
rrocess so that sither grsen or old siugs may be ueed.

{a) ilssoive ihe barius-lunthamm product in water snd hydrocialoric
agld ot pH 2. '

{b} 84 ummonium hydrozide until the 8 is 8.0 to precipitate
lentharum hydroxide. The 8 is determined with [ hydrion paper.
Izaperitics such as irom, chromium, lead, and nickel also

f A1 y-"”ﬂ\?%j
322"3@2}}11&%& - - ?" Tarttmant o

':‘fm‘:x,; :',-;
Uoited ¢

"“’E;a Lapvhamaa mcipiw%ms *«sm’wd irom. the ml‘maian ct:nv

"C"IT!Z‘ the



{d) The \recipitate 1y dinscived In weld upd lanthamm re-
Jrecipitated by whe wdditicon of oxalic szeld ang o small csount
O Thuoride. sny nickel or lsad iresent also preecipitaies.
Iron sod chremium ure solubls.

{¢] ‘he precipitute is sepurated by centrifusation, veshed with
waier, and centrituged asmiv. This ‘g the Pipal form of the

Q:I‘Gfd‘ﬁ,ﬁ:‘&.

Sseusgion:
bt present the clkall process is used exclusively sud all geparaticns
ATy perrormed by Clltration. The present eguipment is too cmelil 2o handle
whe volunee recuired in the seid process. “he scld yrocess 1@ preferred
singe approximsiely 177 of the bsrius and strontium is cerried by the
Lydrexide precipitate in the wlikall ;recess. The nitris scid rrovess will
T used s soon o8 Lhe new bulldlng iz resdy in the Tull of iusg.
Liffioullles encountered in yresent processing are:
(3} Flussing of the Pirst fflter by organic material andfor
hydroxides of impurities such a8 ‘von, chromiuwa, nickel,

load, wrndg silics.

{1} after diesclution of the aydrozide coxe endg addition of
Pineride, an@ seid nsoluble svbstance, casused o Le bariun
sod lemthoanum silics vluoride, “crme on the vessel walls.

{3} Tlueging of the secend Tilter by nickel fluoride.

AT rresent che Virst lemthonunm milking contelning the lmpamritios is
disconrded. Cubseguent miliings are then perdormed without 4airftculiy.

if the product le dissolved in wear unitric ueld, she eolution turns
sdicline within o fow doys as a reosul: of the 7ormation of radistion de~

cemposivion sroducts. The nH of o sodlum hydroxide op hygroehloric nelg

L e




selution remeins constunt. Tt has #1306 Lesen observed that the resistance of
stainless steel to niitric scid iz lowered by the presence of rudiation cGecome

rosition products.

The stringency of the Pala rroduct apecifications dependes om which rocess
iz used at Los Alamos.

81¢ Fguipmeny (rilter) Bew Zinizment (Cemtrifuge)
Fall of 1950

Bitric seld rocess

Darium =nd Strontium 2 gm
Iron 200 mg
Fickel 0 -
Chromium o *©
Lead 200 "
Radio Stremtium 100 cmies
alkalie irocean
Barium and Strontium 2 o & gme
lron 1c* »p 10 ng
Hckel 15 " b7+ B
Chromium c 5 Is I
Leed 30 7 . 50~
Sodium 1.5 7 30 ome
Hadio Stromtiun hEs s B 100 curies

* los Alamoe estimmces that the product contains approximately 50 mg at
present.

“he nitric acid procees epecifications are tentative and will be condirmed

¥

ai a later date dnt the order of masmitude i3 correct.

Zhe radio strontium apecification is baged on the kpown decontemination of
cariva obtained at present in the los Alamos alkelle process and the fact that
their lanthanum £4nal product can contain as high as 100 millicuries of or




e codiva specification in Tused on sodebiliiy comsidernsions o that

3 ias of sodits can by tolereted in gither rTocess in the ow amri pment, .
Jickel must be low 13 the nitric seiad frocess alnce nickel Mluopride

is ‘nemoluble upd will asear ‘a the IOGUCT .
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? OAK RIDGE NATIONAL LABORATORY
Py OPERATED BY
, ‘ CARBIDE AND CARBON CHEMICALS DIVISION

UNION CARBIDE AND CARBON CORPORATION

LICLC]
POST OFFICE BOX P
OAK RIDGE, TENN. February 21, 1950
Classification Cance A
U. S. Atomic Energy Commission N

Pogt Office Box E

Oak Ridge, Tennessee By Authority,Of .
T Dati G Stk b

Attention: Dr. A. H. Holland, Jr. By
Director of Research and Medicine

Subject: RALA PROGRAM

Gentlemen:

The Oak Ridge National Laboratory Rala development program hes
progressed to the point where design and comstruction of revised pro-
duction facilities for Building 706-D are justified. Alteratiog of
the plant for comtinued production of 2500 curie batches of Bal*0
utilizing the (RNL process was approved in a letter from R. W. Cook
to C. E. Center, dated September 16, 1949, and a tentative authori-
zation to spend f122,400 vas given. Tt now appears to be more reason-
able to equip the T06-D Rale area to accommodate the new ion exchange
process for the production of 10,000 curie batches. The process has

o,
oy
P

4
J
Mt

?&‘Wfk :

ebymiind
e en o
9% 100,

Lt
. /.

3

£

_;j o g been successfully dumonstrated up to the 3000 curle level of activity.
< V| & ®L Desirsble portions of the present equipment will be integrated into

£ N BRI ‘the new facilities. The total cost of all changes and additions 1is
E sg " pow estimated to be $287,400, including overhead. This figure in-

= ow %“ﬁg cludes #165,400 for léad for shielding, #22,400 for other materials

o ZEL and #49,800 for labor. A chenge recommendation for this revision is
B %‘_ £ being prepared for submission.

Information obtained from such a facility should be invaluable
in the development of a process for Rela production from the more
desireble sources soon to be avallsble guch as the M.T.R.

it

Dl nnalfy

Tt was proposed at one time that this leboratory use standard
Hanford production slugs instead of "green" slugs so that plutonium
could be recovered as & by product of the Rala process. Conversations
with consumer persomnel have indicated the inadvisability of such a
procedure since the product would contain three times as mmch cold
barium and force the use of a decidedly less efficient milking process

at their site.

This doenment coninina information aff m.
n S ’ i IS : 3 * 48
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To: A. H. Holland, Jr. =3- February 21, 1950

The suggested major process improvements are:

1. TFiltration of the lead-barium sulphate precipitate to
replace settling and decantation, a source of high losses in the old
process. [, dissolver, solution purification filter, and a product
Filter have been demonstrated on a full plant scale at tracer activity
jevel with losses less than 2%.

o, geparation and purification of the barium product from
lead and other impurities has been demonstrated using an ion exchange
columm on full secale tracer level and on full scale, high activity
runs. The resin process was successfully used in three high activity
level runs using actual Rala feed at 600, 1500 and 3000 curie levels,
respectively. The resin column replaces all of the old Rala process
vessels except the dissolver and precipitator, thus eliminating
hazardous and unreliable purification equipment.

3, On full scale tracer level runs, starting with jacketed
uranium sings and proceeding through barium elution from the ion ex-
change column, product recovery has been consistently greester than 95%*.

The process to be used in the revised ORNL plent will comsist of
the following major steps:

1. Slug jacket removal in caustic Existing equipment
5, Uranium dissolution in nitric acld Existing equipment

3. Removal of crud from the dissolver
solution by filtration using filter

aid New equipment
4. TLead-barium sulphate precipitation Existing equipment
5. Lead-barium precipitate filtration New equipment
6. Product dissolution and purification
by resin adsorption and elution New equipment
7. Product evaporation and loading New equipment

#The old process yields cover a range from 30 to T0%.




To: A. H. Holland, Jr. -l Februery 21, 1950

It 1s planned to iassue the fo]lowing technical reporta on Ral.a
development within the next month~

(1) Higsins, I. R., Blanco, R. E., Unger, W. E., Prelimi
Demonstration of BeLa Ton Ex e .Processes at the Kilo-
curie Level,

(2) Blanco, R. E., Laboratory Development of an Ion Exchange
Rele Process, ORNL-020

(3) Higgins, I. R., Semi-Works Demonstration of & Precipitation
and Ion Exchange Rala Process, ORNL~021.

(k) vUnger, W. E., Design Considerations in the Rala Process,
ORNL-622

(5) Blanco, R. E., Laboratory Devel nt of the Versene Ion
Bx Rala Process, ORNL-625 ETo be issued in six or
eight weeks

(6) Goeller, H. E., Culler, F. L., Calculated Production of
Bel'0 from M.T.R. 25 Fuel Assembiies, ORNL-62

(7) culler, ¥. L., Gosller, H. E., Unger, W. E., Rala Study -
Prelimiﬁ% Report #1, ORNL Central Files #49-L-38 (1ssued
April,

Yours very truly,
CAK RIDGE NATTONAL ILABORATCRY

€

C. E. Larso
Director

FlLSteahly-FLCuller/sjp
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JUSTIFICATION

The program for future Rala production was outlined in a letter from A, H. Holland
to C. N. Rucker, August 24, 1949. Pursuant to the Commission's desires, Oak Ridge
National Laboratory undertook the necessary research and development to provide a
better Rala production process and plant,

We are confident that the design of the necessary plant has been stabilized to the
extent that we are in a position to make a firm estimate of cost of the installation
at this location., Therefore, following the directions of the letter of R. W. Cook
to C, E, Center, September 16, 1949, we are submitting a construction request for
this work. The Oak Ridge Netional Laboratory plant has produced the following major
process improvementss

1, The settling and decantation of the lead barium sulphate precipitate has
been replaced by filtration. A dissolver product filter to remove undis-
solved silicious crud and a sulphate-metathesis filter have been demonstra=~
ted, This eliminates the unit over which major losses have occurred in the
past. ’

2. lead separztion and product purification have been accomplished using a
resin exchange column. Product losses have been negligible and undesirable
product contaminants have been removed to meet consumer specifications; and

- the radiation stabllity of the ion exchange resin has been demonstrated
with three high-level rums using ca, 500 to 2000 curies of product,

3. On tracer-level runs, starting with jacketed slugs and processing through
product elution, barium recovery has been consistently grester than 95%.

Development work was performed on equipment comperzble in size to that required in
the final plant. The resin column replaces all of the 0ld Rala process vessels except

the dissolver and precipitator, tims eliminating the hazardous and unreliable purifi-
cation equipment,

DESCRIPTION

The following additions to the Oak Ridge National Laboratory Rale production facili-
ties are now in progresss

1. Duplicate dissolver solution filters and radiation shields,
2. Duplicate precipitate filters and radistion shields.

3+ Duplicate resin column purificstion equipment and radiestion shielcs,

4e New product handling equipment for revised Lcs Alamos carrier.




Rala Production Plant . =R= : February 28, 1950
: CR=110

Existing equipmenf will be used fors

1. Slug Jacket removal in sodium hydroxide

2, Uranium dissolution in nitric acid

3. Lead-barium sulphate precipitation and metathesis,
‘It will be necessary to provide new equipment for;

1, Crud filtration of dissolver solutionm

2, Lead-barium sulphate filtration

3. Product purification by resin absorption and elution

4. Product evaporation and loading, |
The installation will be made in existing labdfatofies in Buiiding 706-D, where, due
to the recént renovation of the off-gas system; adequate facilities are available -

to control and prevent radieactive gas release, However; because of limited space
available in that location, considerable lead will be required for shielding.

cosT |
The estimated cost of this installation is ==e==smeceee-cocceiommacmcmanan $287,400.

Note: This estimated cost includes laboratory overhead as prescribed in OR-13, re-
-~ vised September 7, 1949. . _ ‘

'REMARKS:

Although. the work up to the present time has been classified as Research and Develop~
ment, the above estimated expenditure of $287,400, (whether the new plant is used es

the production plant or as a standby for the installation-at Hanford) cen be consider-
ed as a capital addition to the QOak Ridge National Laboratory facilities, .

The expenditure of $122,400, for the installation of Rala facilities at Oak Ridge
National Laboratory was authorized by A.E.C. but was not included in the original
budget for FY-1950, (Letter R. W. Cook to C. E, Cenmter, September 16, 1949). The .
Capital cost of $287,400, was, however, included in the revised mid=year budget for
FY‘=1950 o : . )

The work will be performed by the Oak Ridge National Laboratory forces according i
to plans and specifications prepared by the Technical and the Engineering and Mainte-
nance Divisions of the Oak Ridge National Laboratory.

It is requested that the necessary Directives be issued for the accomplishment of
this work.

shs v e v ogimeZ 2
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CETRE TRTD NUMBER

SLu-UAde
Walter J, Williams, Direector, Division of T oo
Production, Washington ~ Harch 14, 1950
R. . Cook, HMasnager, Osk Ridge :

MoDIF IESmasiicatiah Caacgiad

RM:JHR

e

By o
On Mareh 8§, 1950, Mr, K. J. Carothers of your office informed
Ir. J. H. Roberson, ORQ, theat the ORNL Ralas program should be

reviewed in Washington before a decision could be made on the Oak
Ridge facilities. A summary of recent correspondence of the Rala

production facilities program in ORO is included herein for your

information, together with a statement of the problem, as we seec it,
and our recommendation. -

Recent History of Rala Frogram,

August 24, 1949, In a letter to the Commissioﬁ, ORKL stated as follows:

"The present Rala process contributes materially to the particulate
and gaseous airborne activity at the Laboratory. This faect, plus
the hazardous condition of the equipment and the inefficiency of the
operation demands that immediate steps be taken to improve the Rala
production procedurs,”

Aﬁgust 26, 1949, Memorandum, Walter J. Williams to R. W. Cook,

" extended the time of Rala production at Osk Ridge until January 1, 1981,

at which time Hanford would take over procuction, presumably at the
10,000 curie level,

September 16, 1549, By letter to Carbide, and after discussion with
¥r, Carothers, «the Commission authorized the process development and
design proposed in the ORKL letter of August 24, 1949, and committed
itself to approve the proposed construction as improvement to +*he
present plant,

September 26, 1949. Memorandum, #, W, Cook to ¥, J. Williams, advised

* your office of the above action.

February 21, 1850, 1In a letter to the Commission, the ORNL reviewed
the results of the process and desien studies, and recommends e
different modification, which includes en ion exchange step., Cost
of this modification is estimated to be $287,400, and its completion

is conservatively set as September 1, 195C,
SCKHON CA
*@jﬁ; ‘15

S m ~;$A-\~.‘
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Mr, Williams -

A}
]

Harch 14, 196C

The Protlem as It Conceras ORO.

l. ORO has been instrueted to maintain production until Jeanuary 1, 1851,

2. . The present facility and process arc inefficient, unreliable, and
hazardous, and the Commission is committed to modification thereof,

S. A modified facility, as now proposed by the ORNL, would be safe,
efficient, and provide satisfactory production as requirec. Its
operation would provide additienal data for the design of new Rala
plants., This includes the suggested installation at Arco, for whieh
the ORNL has an informal cormitment to develop a process,

Recommendation:

It is recommended that the proposed modifieation of the ORNL plant be
approved. Factors supporting this recommendation ares

1, The chemical inefficiency and unreliability of the present proesss.
2, Radiological hazard of the present operation,
8. ORO program commitments to continue production.

4. Obtaining a Ralas standby plant at low cost capable of 10,000
curie source production. ‘

5. Applicability of Rala technolory to be obtained by this operation,
both et Hanford and Idaho.

€. Abllity to relieve Hanford of Rala process operation if desired.
Factors also considered in arriving at this recommendation are:

1. The short useful operating time projected for the plant (four
months minimum),

2., Haeard of shipping irradiated uranium from Kanford to Oak Ridge.

. Hazard comected with hirh level radiochemieal separations in
Oak Ridgeo

4., We are not in a position to assess the impor tance of the diverted
plutonium, estimated to be 850 grams per vear, for 8 Rala sources
of 10,000 curies, using 100 “ay irracdiated material., (Present




Mr., Williams ’ -

(&
]

Marek 14, 1850

irradiation is about 45 days, ancd Los Alamos indicates preference
for this material because of its lower inert barium content,

As requested by kr. Carothers, a copy of the recent ORNL letter and

the ORNL Change Recommendation are attached for your informatien,

The ORNL letter of Aupust 24, 1949, wac transmitted with our memorandum
of September 26, 1949,

/s/ SRS
R. ¥. Cook

Enclosures:
2. CF 50-2-135, Cy Sh

"CC: A, L, Holland, Jr,

Robersonsaw
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A seeting wvas called by Mr. Edward MoDougall of the Los Alamos
Atomic Energy Coomission to discuss the feasidility of shipping the
slugs for the Rels process from Hanford to Ok Ridge by a Ce5h aiv.
oraft, and also of trensporting the Rala from Oak Bidge to 1os Alamos
inth-mtuﬁon. The meetiang vas schedulsed to de held at the
mnummmtmmmsomsx,m It wvas attended
bxmtollmtuspmm:

John mzm)

Ray Armstrong)-Osk Ridge Atomic Energy Countssion
P. J. Bolak )

Y. R. Bolaguist)
D, B. Klgws ) ~Hauford Atoaic my Commission

Mmu-mmawenugm-m

Clerk Caxr - Fresident of Cargo, Ins. (This 1s the coupeny
wvhich operates the afrlift bma Albuguergue
and 108 Alamos, )

Phil Hammond ) ... ‘ ' '
Jin Lilient} n—m Alamos Behm:nc Laboretory

BL1) Barty ).
Clark Earrison)” Hanford

L. B. MS)
W. E. M)

It appm tlut Lo Alsmos has recently acqguired & C-5h aircraft.
They apparently are now sttempting to find enough work for it in order
to Justify its procurement, Mr. MoDougall was the person who raised
the question of feasibdility. In October, 1947, Osk Ridge Hastional
Laboratory suggested to the Atomic Energy coniuicn that the use of
aircraft for the transportation of Rala slugs from Hanford to Oxk Ridge
could be Justified purely on an economical basis, However, ths Washiogton
Office of Production of the Atomic Nnergy Commission divected tlat any
redicsctive materials shipped Dy air he snclosed in a crash.proof carrier.
Their definition of & ocrash-proof carrier was one which would stand a
free drop from 3,000 feet, Persomnel of the Iaboratory 414 oot believe
that the advautags to be gained by air shipment would Justify s large
developnent prograa to supply such a container. As a result, all of
our shipments of Rala slugs from Hauford to Oak Ridge are ndo bx. ran

- Oak mﬂm National Laboratory
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Shipment of Rala by Air 2. April 3, 1990
Emlet to Lerson

- During the discussions at Argonnes, it developsd that the parssunel
representiung the ocontractors of the three Atomic Energy Coanission ine
stallations vere not particularly coucerued vhether Bala shipments were
made by air, reil express, or truck. They felt that the mode of trans.
portation was entirely an Atomic Energy Commission decision. The
Srestest advantages to be gained by air shipment weres

1. Less losses of pro&wt by decay m' conssquently,
- regquiriag the Mﬂg of fowex llup im-othc
. umlm.

- Iﬁu mte of husm Mns tha 3.n1tinl Mﬁ.—
- cation process at Los Alamos, since ths produst
would de "milked" eamrlier and tm anw aore ml-
sized isolations,

3. The cost figures mmaw&.mm:mm

. that air shipments weres more economical providing
the Atouis Znergy Muxmuammm
ordinary security precsutions, _

This phase of our discussion was mmuﬁmmmm
Mr. McDougall wonld prepare a document t0 be sudmitted 40 the Washington
awemmmmmmmummxﬁmm

meuts of Esla and otber radicactive materials. lMessrs. :mmm
and Ray Armstrong also discussed the yam‘biniretwagmm
wmmmumnmﬁthw. MoDougall. -

Bytu-thc nost 1nsmnlngan&am mﬁmh Mmm
held with Messrs. Phil Haammond, 108 Alamos, and Bill Harty, Haaford,
regarding the curreut status otmm‘mqﬁW&mﬁn
installations, Mr. Hasmond related that the change on the Weapons
Prograa at mamwnmwmmmmmm
sourced of Rsls by January 1, 1951. Unofficially, he mmm that
these larger-sized sources may not be necessary until January, 1953.

He emphesised, however, that no definite decision had been made at the
present time and, thmfm it would be unwise for us to deviate froms
the official date of Jannary 1, 1991, The immediste scheduls for Bala
et los Alamos was aumms.numz. It was decided that the next
Bala run would start at Osk Ridge Nationel lLadoratory ou April 8, 1950,
At the completion of this yun Mr. Hazmond enticipated 2 sixty-day shut-
down of the Ios Alamos fmoilitles which would provide ample time to
modify the piping arrengsments in Cell A of the 706.D Building. Mr.
Bamsond agreed to fnform us by phone as mumm«;m

appeared eminent,

e, W, M. Myofmmmmmmummmortb
Rala design and construotion program at Hanford, He exphasized that
they are preseatly proceeding undsr the origioal Atomis Energy Coamission
directive to have their newv equipmeut opsrable by Jumuary 1, 1951, The
cost estimate that they are presently woricing ou smounts to ‘2,968,&00. SR
R,

omonay e
SR

B
Thi v




Pt s ey, T, Y

7 —

Shipaent of Rala by Atr 3. April 5, 1990
Emlet to Larson

Some of the personnel at Ceneral Xlsctric Delieve that both the
completion date for the project, as well as the cost estimate, will be
ust; however, this will be confirmed im two or three months, At the
present time approximstely $140,000 in work ordsrs have besn written,
but Mr. Harty d41d oot know hov much of this hed actually desa spent.
AththmmmgaMmWaamw
Rals Frogren at Hanford., JYorty of thess are draftamen snd another
forty are construction people. The rezeining are sugineers, cheaists,
etc. The process vhich they are planning to use 18 idsatical with the
~obsolete method nov being used at Oak Ridge National Laboratory escept
that the decantation from A-9 will be replaced with centrifugation, In.
zddition, all of their equipment will be. adaptable to remote control
maintenance and rosplacement. Mr. Harty indicsted that there wers ‘
rumors around Hanford to the sffect that General Eleotric mansgsment was
‘interested in being relieved of the respousibility of this project but
that no action had deen taken by the time be l6ft. Eo estimated that
if the project were stopped on the first of April, 1990, at leant
$200,000 of the sllocated coste would already have been spent,

Quite a bit of the information above is of this unofficial type
of thing which Hanford is so sdept ia passing cut. They uake soune
statoment Or relate some detail and then qualify it by remsrking that
this 1s entirely unofficial or 1s only a rumor, eto. Under thess
circunstances, it is extremely difficult to properly ewaluate the
progran; hovever, this informstion {s passed along to keep you advised
of vhat transpired during the Chicago meetings. If you vish, we will
be happy to discums this matter in more dotail with you at your convenience.
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- PROCEDURE #.i°° -
. _i_of_i copies, Series__f.
THE RALA PROCESS (NATURAL URANIUM AND PLUTONIUM)

NUAL

The Rala process is operated in Building 706-D for approximately one
week in five weeks. The process consumes about seventy-six, four-inch Hanford
slugs per run. Approximately thirty grams of plutonium are handled during
each run. Plutonium and uranium are waste products of the Rals process.

A. DESCRIPTION OF THE PROCESS

The sluge to be dissolved are loaded into the dissolver (A-1)
vhere the aluminum coatings are partly remcved by dissolution in
kot KaOH-NaNO3 solution. This first coating-removal solution and
five subsequent dissolver washes are discharged into radiochemical
waste, Another similer dissclution ccmpletes the coating removal,
after which the solution and three subsequent dissolver washes are'
discharged to radiochemical waste. No sample is taken here. Next,
sufficient reagents are added %o dissolve onme half of the uncoated
slugs. The dissoclving is allowed to progress until the specific
gravity of the solution indicates that it is T0% UNH (uranium nitrate
hexahydrate); then the sclution is diluted with water to prevent
freezing, sampled (1MA), and transferred to the precipitator (A-9).

In the precipitator; the extraction step ie performed by co-
precipitation of the product with PbSO4. The solution is digested
and allowed to settle for eight hours after the necessary reagents
have been added. The uranium-plutonium waste is then decanted to
catch tank A-8, where it is sampled (8WMA); then it is transferred to
resettling tank A-1l, where it is allowed to settle agaln for several
hours before decanting to catch tank A-6. The metal waste is sampled
again at A-6 (6WMA) before it is neutralized in the neutralizer A-5
and discharged through A-6 to the Tank Farm metal storage.

The second half of the slugs by now have been sufficiently
dissolved for dilution, sampling (1MB), and transfer of the solution
to the precipitator through A-11 to pick up the heel from waste re-
settling. This transfer is followed by a ninety-pound water wash
from the dissolver. A second extraction is performed on top of the
cake from the first. After a long settling period the metal waste
is decanted to A-8, sampled (BWMB), resettled in A-ll dropped to A-6,
resampled (6WMB), held for analytical results, neutralized and dis-
charged to the Tank Farm a8 in the case of the first batch°

Next, the cake in the precipitator is washed several times to
remove alil traces of U and Pu. The waste from each washing is decanted
from A-G to A-8 and held uantil all extraction washes are collected.
Then this extraction wash waste is sampled (SWW) and transferred to
A-11, where it is resettled until the end of the run.
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THE RALA PROCESS

A,

DESCRIPTION OF THE PROCESS - (Conmtinued)

The cake in A-9 is now couverted to a carbcnate by metathesis with
KoC03. After cooling and settling for several hours, the metathesis
waste is decanted to A-8, sampled (8WC), and held until two washes of
the cake are added to 1t Then the entire metathesis waste 18 sampled
(BWCW) and transferrsd to A-1l on top of the extraction wash waste to

" be held until thke snd of the run., The cake, 1f further processed by the

remainder of the Rala procese, has nc bearing on S & F accountability
because no U or Pu can be tolerated past the metathesis step.

Meanwhile, any undissolved slugs in the dissolver have been subjected
to further dissoliving. At the end of the run this solution 1s sampled
(heels) and transferred from A-1 to A-6. The extraction and metathesis
waste in A-1ll is added to it; the whole is neutralized in A-5 and dis-
charged through A-6 to the Tank Ferm metal waste tanks.

SAMPLING

1. Blister Sample

The sampler consisis of an air Jet designed to circulate solution
from the tank to be sampled through a glass sample cone and back to
the tank. The entire assembly is surrounded by a lead "blister" to
reduce the radliastion hazard.

The air jet is turned on and the labeled glass sample coue,
with a rubber gasket arcund the lip, is placed on the air Jet. With
the Jet closed, the solution starts to circulate from the tank
through the cone and back %o the tank. The solution is allowed to
circulate for e minimum of fifteen minutes.

The sample is then removed from the "blister" and placed in &
lead carrier. It is taken in the carrier to the laboratory for
anelysis. A sample sheet showing date, volume of solution in the
tank sampled, sample ccde number, etc., is turned over to the chemist
who analyzes the solution.

2. Sample Types

A uranium analysis is regularly run on the slug dissolvings in
order to determine the completeness of the dissolution by balance
against the slug count. No analysis for uranium is run on the waste
samples, and no analysis for plutonium is run on any of the samples.
Below, in tabular form, is given.information regarding the samples on
which uranium is run. The plutonium figures in this table are esti-
mated. A list of the other samples taken is also glven.
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THE RALA PROCESS

BO

C.

SAMPLING - (Continued)
2. Sample Types

In general, the total uranium. charged is obtalnable as the sum
of the three dissolver samples 1MA, 1MB, and the heel dissolving.
While uranium analyses are uot run on the following samples, the
subsequent disposition of uranium can be represented as shown below:
The 6WMA and 6WMB samples represent the uranium discharged as
supernate from A-9 by the decantation cf batches A and B, respectively.
The 8WW sample represeuts the heel of uranium from the decant of
batch B, which is left in A-8 plus the uranium which has been removed
from the sulfate cake by washing in A-Q after the decant of batch B.
Since heavy metals cannot be tolerated past this point, it is assumed
that all the uranium has been removed from the sulfate cake at this
time. The heel dissclving is neutralized and discharged to the
metal waste system without further processing.

ANALYTICAL PROCEDURE

The following analytical method is used for the determination of

uranium in Rala dissolver samples:

1.

Salicylate Method of Measurement

a, DPipette sample of appropriate size (on Rala dissolvers
1 ml, of 1:1000 dilution) into 25 ml. volumetric flask
(1 ml. of 0.1/50 dilution on dissolver samples).

b. Add 5 ml. buffer* and 5 ml. 10% sodium salicylate. Dilute

to sbout 23 ml. Adjust pH to about 9 (paper) with NHyOH
(shaking). Dilute tc mark, shake well, and check pH
(should remain 9). Run a blank containing all reagents.

c. Read at 380 millimicrons, PC-6, filter with a Coleman
Model 11 Spectrophotometer. Record transmittance. From
the standard curve, read the number of micrograms in the
gsample.

d. Calculation:

mg. U/ml. = wmicrograms/sample
Vol. {ml.) x 1000

In Rela runs, mg/ml., = micrograms/sample

No. of Slugs = umg/ml x known vol. (ml.)
1.18 x 10°

* 140 gms. of ammonium acetate in one liter of solution
adjusted tc pH 7.5 with ammonium hydroxide.

TSEERSP.




THE RALA PROCESS

D. SOURCES AND LIMITS OF ERRORS

L,

Analytical Accuracy in Uranium Determinations

By the colcrimetric method of uranium determination, described
above and commonly employed in routine anaiyses for Rala samples,
the normal analytical error is ¢/-5% in samples containing more
than 1 mg/ml uranium. The error can be as high as /-10% in dilute
samples {in the order of 0.1 mg/ml uranium), TIf special care is
used, this error can be reduced to #-3% for concentrated samples.
The analytical error of the volumetric method of uranium deter-
miration can be as low as #-0.5% if all nitrate ion is removed
from the aliquot. Because nearly every sample at Osk Ridge Netional
Leboratory contains counsiderable nitrate icn due to the nature of
the processes, the elaborats prccedure for nitrate removal would
have to be employed ou almost every uranium determination. The
nitrate removal from hot samples becomes quite a tedious and time-
consuming procedure because of the precautions imposed by the
activity hazard. The procedure is not sufficiently developed for
use on extremely hot samples,

The amounts of plutonium present in most samples are not
sufficient %o allow lonic-chemical procedures to be used for
plutonium determination. The radiochemical procedures, based on
counting the alpha activity, are accurate ounly to /-5%. In
dilute concentrations of plutonium {less than 1000 counts per
milliliter) the error is as higk as #-15%.

Volume Determination

In order to obtain a material balance, liquid volume messurement
as well as analysis is necessary to determine the quantity of Source
and Fissionsble material preseut. Because of radioactivity, most
volume measurements at Qak Ridge National Laboratory are made by
remote control instruments which measure liquid level and specific
gravity. The error introduced by each instrument is estimated by
the Oak Ridge Netional Laboratory Instrument Department to be #-1%.
This means a total error of /-2% for each volume determination by
liquid level and specific gravity measuremeunts.

Obtaining a representative sample is difficult at a number of
points where samples ars necessary for accountability. Undissolved
solids, extremely large flows, and huge tanks not provided with
adequate agitation make representative sampling almost impossible.
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Dvslopment auring this period has been concentrated on a “one column Versens"

process, leasding to & definitive decision to recommend including the metathesis step,
and using 1.0 moles of Verssne, feed pE 6.5 and a 3" x 24" Dowex %0 resin bed. Thess
conditions were picked to allov plenty of safety factor for high darium yield and
effective barium and strontium separation for handling s lead-barium sulfate cake
vhich has been only about 99% metathesised. A total of 12 "one column Versene" runs
have been somplsted. Sulfate precipitate is found in the process tanks when the
sulfate content is too high or vhen the p or Versens consentration is too low. High
barium losses and poor strontium removal occur vhen the pE or Versene concentration
is too high or the resin volume too small. Tadble I indicates, the very high degree
of metathesis required to renmder all barium soluble in dilute nitric acid and, the
importance of using & bariwm sulfate dissolving resgent, as Versens, in the process.
Table II summarizes the significance data in the Versene procoss. Apparently pff 6.5
is the upper limit for the low barium loss. Runs are now in progress to detemine
the lower limit of pH.
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Resin Bed Pressure Drop: In oxder to detexmine if pressure wvas required on the
ioncmzudmwmmm resin bed resistance, pressure drop vas measured
ona 3 x 7 sof 3" x 18" resin bed with and vithout vapor locking. Table ITT indicates
that the bed resistance to flov at the rutes plamned, 0.5 ul/min/em?, is very smell
even with vapor locking.

| TABIE Y
Completeness of Metathesis

Based on smount of barium precipitated from the low acid sclution
of the metathesi caks ’

Ran | ur % Ba Precipitated % Metathesis of Total Bulfate Cake
'y 1 83 98.6 Bulfate
Annlysis
1 'y 9.9
1 9 99.8 .
17 1 95 98.1 -
2h 1 20 9.7
26 1 63 | 98.9 98.7
27 1 19 99.7 97.9
28 1 6 99.9 99.5
30 1 6 99.9 97.6
33 1 9 99.8 .
b5 2 e 99.9 , 100
k6 e 3 99.9 —
87 0.5 3 99.9 |
L A 2.0 0 7.0 —_— g
:;mm 30 9.5 |

Hote - % completion of metathesis calculated assuming BaBS0), solubility in weakly
acid metathesis solution egqual to published solubility of Ba80j; in water.
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1.0 Sumary and Introduction I

Various pieces of auxiliary eguipment for the new Rala change-over are being

tested for operating characteristics snd reliability before finmal installation.

(1) Full scale crud end process filters with exact space arrangement to deter-
nine filtmation yates, filter aid handling, and operating techniques.

{(2) Simulated product evaporation to detemmine guantitative transfer conditions
to the shipping cone.

{3) Surface eveporation from the shipping come to determine the optimum operating
conditions for repid evaporation without splashing and,

() Testing stesm jets for use ss a vacuum scurce. Prelimimary indications are

that all 1tems cen be used, some with modifications.

This document has been approved for release
to the public by:

Do s

cocumentswas authonize3 v DS Offee ¢
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2.0 E_Eggrimttl

2.1 Crud and Process Filtmation

Ihe Crud Filter: has been tested twice at full scale and the process fIilter
once. 180 liters of 1.5 Sp. Gr. UNH was filtered through the 1.33 sq. f£t. precoated
star filter in 45 mimites using 5 g/1 of 545 filter aid slurried in the crud con-
taining URH vith a "Ruch” air agitator. The agitator formed a heavy mist when the
liquid lewlmbclovomtmantllnoatmm%mofﬂnmw of
filter uid vas left in the center of the tank. The filter sid wes completely back-
washed with 60-80 1 water.

One Process Filter Run: has been made st full scale with the 0.55 sg. ft.
Carpenter 20 "G porosity filter using 90 g Pb, 2 g Ba, and 2 g Br slurried in
180 liters of uraniu solution at 3.5 M sulfuric acid, sp. gr. 1.5. The vecumm and
transfer was made with a 3/ 5-K stesm jet in 2 hours using 100§ steam and mein-
taining 23'~-25" vacuum. The filter was backwashed once during the run to unclog
the filter. The total dilution fros the steam jJet vas 57%. The precipitate vas
campletely washed back to the precipitator with 10 1 of water.

2.2 The rroduct Evaporator: was installed and no runs have yet been made to
demonstrate quantitative product removal.

2,3 Shipping Cone: several tests have been made with total evaporation time
from & to 9 nours. Ideal conditions of temperature and air flow have not been deter-
mnined because in most runs agitation and splashing have occurred by the air flow
leaking around the charging header anl cone. The tightness of the cons fit deter-
mining vhether splashing occurse or mot. Evaporstiom without splashing was achieved
at 0.05 # air/min. and 150°C in 7 hours with liquid temperature of 509C under 20"

Hg pressure.
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2.4 Stems Jet Exhauster

The optimum operating conditions for the 3/4" 5 and K exhauster was found
to be between 50 psig, spindle 1/2 way open - and 100 psig, spindle 1/k open; with
production of 27" Hg vacmm. For use es a vacuum source, e water-jacketed condenser
1s required to condense 1# of steam per mimute mixed with 0.1f of air per mimute.
Anﬂr&etmtﬂuamﬁwmmrmm&uhrgemmthmtom “hot”
drain, and would overlosd the drain system.
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Fe Le Cullar July 28, 1950

e De Ungar
Specifications -- Jale Shiyments

As outlined in letter, Unger to Hammord, CP-50-7-27 dated July 8, 1950,
tentative Rala specification cet forth iz memorandum Blance to Steably,
-50-2-93 dated February 156, 1950, was forwarded to Los Alamos for comment.
nasmuch a8 the tentative specification wus based upon informstion from Los
Alsmos, axd no sdverse comment from Los Alamos was received, the present lon
exchange process was develcped to ryield a product acceptable under those tents-
tive specifications.

An earlier commmnication with Los Alamos (7. 7. Nmmmond to Holland, RS-97
October 1549, 1508 = (R-102) guoted a sodium speciffcation at varisnce with
that in the tentative specification on vhich the ion exchanger rrocess had been
basged.

Letter Bmmmond to Unger CMR-10-12C dated July 18, 1950, states in part,
"the informetion contained in the teletype still holda in thab cur preferred
process (acid process) would hsve a sodium limit of 1.5 grams per shirment.
™ig limit iz besed solely on sclubility considerations.

g%‘é

-t

“ve have recently tesbed our processes 1o the presence of the Iimpurities as
iisted and are vrepared to tentatively approve these specificeations with the
exception of itae correcticr in the godlum. In all cases we have not yet erplored
the upper limit of these impurities but feel that they can not safely be extended
mach farther. The sodium limit being based on solublility can not be sxtended at
all.”

The revised gpecifications Tentatively approved by Los Alsmos are ad followss
Ja asxd Sr 2em S )
Te 500 ng iC mg
ol vong 1w mg
or 10 mg iU ng
b 20U mg 50 mg
s 1.5 om 1.5 g
Aadio Sy 10 curies 0 curies

We E. Unger

ce: FlSiaamanly
REBlanco
Tdiggins
SJditkowski m,
Dale Fi \:

> (TR R ENE IR T T s
und nay coswlt i severe cr
senudone anwdinaile Dadaesi faoaa
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The 706D Modifieatlon project will improve the efficiency and opersbility
‘ of the Balsa plant by replecing the current decanting opermtion by filtration,
and ibe present chemicg® precipitetion purificsticon by an ion exchange process.
The slterasticn of Cell-A (present processing cell) piping; the sddition of a
dissolver sointion clerifying filter cudicle and a process filter cubicle; and
the congtructlon of floor-pli cubicles o eonmtain the ior exchange purification

sgaizment, and a Ioading pit equipmert 4o sccormodste the pew Los Almsmos Product

are within 15% of the initisl estimates.

Schedule

The following producticr schedule wes estéblished by Los Alamos:
Last shipment before ghutdown June 28, 1950
Pirst ghipment after shmidown

‘ Pirst shipment by new process

ROUGH DRAFT
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Suhnquent é;vanta have altered the consumers requirements. Firai, the nev
process egquipmeni can eccommodate only the new carrier, snd the nev carrier wac
designed by tbe consumer in anticipation of the canpletion by Kovember of new
Proceseing facilities at Los Alemos, wahich have been delayed mbout 2 months.
Furtber, ios Alamos requirements are apparacily an expressios of the demands of
resenrchers whose needs cannot be anticipated exactly. In consequence, although
it is planned here to be sble to meet the bove sevedule, it is likely that the
scheduled dstes are a month to siz weeks in sdvance of the actunl deliveries
required.,
Construction
Zoe Tield construction divided inio thves phsses to minimize shut dow: time,
mmmmmwmmﬁm@ﬁwmmﬂmm,
the uncompleted portions of which still sppears velid:
Fhese I (Before decontamination of A-Cell Juiy 1) Completion dste
Cubicle fioor excsvations, Balcony filter support

slterstions, monorall footings July i, 195¢

Phase II  (After decontemination of A-Cell snd before startup,
aly i~-Bapt. l)

A~Cell process piping alterations and equipment sdditions,
installation of crud and process filters end shielding Bert. 1, 195C
Phese IIT (After startur Sept. 1)
Losding Manipulstor and shielding, lon exchange
cubicies and shielding, panel boards and instruments Bov. 1, 1950
Phase II is about 80% complete. Filter units end shields have beer fabricated
and installstion is in progress.
FPhage I1I loeding and resin pit liners are in the process of fabricstion.
The losding menipulstor cesting has been ordered. The two tantalum-iined

Y o B
eveporator vessels have been placed on order.
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Design has gensrally lagged behind echeduie by ocue month Tut net to the
detriment of constructiocs.
The dmeign effort has been divided roughly into three categories:
Process design--Process layout and procese equipment
Spacial Hechenicsl Gesign--Experimentsl design and special devices

Structural desigu--Hoist structures, excavation end concrete, messive
shielding.

Approximetely 60 dravings have been issued to dste (ses sppendix), an
estimated 20 will be issued to camplete the projecs.
Development

Process develommert is essentially complete, culminabing in the dsmonsiretion
of the selected process schematicelly illustrated in eppardix B,

‘ Equirment development will contimue in use-evalustion of proposed degigns

and test accertance of process eguitment. Tlsstic process valves + SEnplier units,
repiscesble valves end Tilter unite, acd otner design features have originated in
the solutions propoaed to probiems incurred ir unit operations demonstretion studies.
Cost

A cost estlmate vas made b the Plant Engineering Department August i, 1950,
85 & check o1 the initlisl egtimste mede b the Technlesl Divigics Jamanry 12 1950,

Cost Estimstes, inciuding Uverhead

mn.ma Labor Total
Jearuary 15, 1950 ' 55,600 Elaids
August I, 19%0 137,500 18k, 000 325,600

Befinsments in design explair the inereased iszbor cosits. T2 ascresse i
material cosis ere attributsble to &: econcmy in lead for shielding. & result of

building the process cubicies under grouns so thst roof shieldirg only is requived.

ROUGH DRAFT
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Drawings issued to Date

D-7502 Monorsil Framing
b-T7503 Bldg. Alterations, Fien
D750k ¥onorail Entrance
D-T7505 Pit Substructure
D-T505 Platform Alterations
D-T515 Crud Pilter Cubisie Fle:
D-7516 Crud and Process Filter Frames
D~T7517 Crud Filter Plug
D-7518 Process Pilter Cubicle Plan
D-3515 Conerete Plug
D-7625 Cone Manipulmtor Assy.
B-7626 Manipulator Sub-Asey. A
E-T627 Manipulator Sub-Assy. C
B-7628 Manipulator- Ping
D-7629 Maxipulstor - Detall No. 1
D-T630 Menipuletor - Detall Mo, D
E-7631 Keanipulator - Detall MNo. 3
D-T632 Memipulmtor - Detall Fo. &
B-~7633 Ranipulator Bub-Asgey © No. 1
D763k Menipuiator Bub-Assy C lo. 2
D-76%5 Manipulator Sube-Assy C No. 3
D-Tr27 Process Pilter Cubicle Plug
. D-7730 €rud Pilter Hoist

‘ B-TT31 Process ¥ilter Hoist
C-TTT5 Smxpler Jet
B-TT8C Smler Yalve
D-7637 gre
D-TT%
D-T735
D-TT3h
D-T733
D-TIRY
D-T728 : ,
B.T514 Pipe Chsanel Plug Ho. 1
B-T513 Cubicles Roof Plan
D-T512 Cubicles Bections
D-~7511 Cubicies Bectional Plians
D-751C Loading Cubicie Cover
B-7500 losfing Cublcle Bect 2.2
D~-T50E losding Cubicle Bect 1-1
B-7507 ioading Cubicle Plan

BTT37 Pipe Channel Liner Plan
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T5-1kok
TD-1528
To-1752
TD-1802
To~1805
TD-1T5%

1503
D176
TD-1800

- TD.1855

P-1850
TD-1857
™D.1858
TD-1T59
o-1807
£9.180¢%
To-1842
D-1843

DR

AFT

Schemat ¢ Fiowsnegt-Filter
Bchematic Arr't. A-fell

B-L7T TEaE

Flye Beheduls Filters

dev anié Valve Scasdule Pilters
Process Filters Piping Arr'i.
Erocess Fllters Biow Tanl

Process Fllter Detalis

Frocess Fiiter Cimsy AS6y -

Crud and Process Filter Valve Assy.
Crud a&xd Process Valve and Gasiete
Crud sod Process Filter Hack Bnd
Crud Pilters~-Piping Arrté.

Crud Filter bevalls

Crud Filter Clamy ABBY-

£rul Pilter Clem-Detaiis
Tantalum Bvaporator

Tantalun Evaporator Top Deteil
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SUMMARY

The modification of 7CE-5H bullding hala facilities wes planned in three
puases to accommodate the production schedules raguired by the consumer.
Eubsequent achbedule changes have sllotted mors time for testing egquipment thsn
vas originally snticipated.

Ine installation of the erud and process filters (Pusse I and II) ie
complete, but additional testing and process development 13 required to resolve
filtration difficulties, attributed to silicic acid colloids, that developad
guring initisl cold test runs.

The first fullescale production run is nov scheduled by the consumer for
January 1, 1951. \oether the mev purification equipment (Pnsse IIY) will be
available by that time, depends upon the delivery of essentisi components that
has been sdversely sffected by the development of the interastional situstion.

COESTRUCTIOR

The 706-D modification project was divided into three phases to minimige
mmtmmmwmummtmumnmm
by the consumer. M.Imxxmmtmm, end were tO have beer
mmmwmtmmuumbymmi, 1950, Puase III,
mmzammmsowmt,mwmmwwmuby
ml; 195C.,

Nev developments changed tbe consumer's requirexents, the intersediste run
scheduled for September was cancelled, and the lovember start-up date was tenta-
tively deferred wntil Janwary 1, 1952.

Foase I and II are complete, phsse III about 40% complete. The international
situation hes sdversely affected deliveries of critical items essential to phase
1II, (purification equipment), apd its completion before December 15, 1950 is
unlikely.

TEBT RUES

Your complete cold runs have been stiempted in the filtration equipment: two
runs with Clinton slugs; and two with danford slugs. PFiltration of the sulpasted
process solution proved troudblesome and the difficulty was soon traced to silicic
acid, from the 10 ppm silicon impurity in the uranium slugs smd in the silicon-
aluminum alloy bonding agent that survives tihe caustic Jacket removal operation.
Ine silicon chemistry is imperfectly understood, but spparently the silicon is
converted to silicic acid during the metal solution with ritric sacid. The silicic
scid, though insoludble, is colloidally dispersed and in this form passes througn
the erud filter. The precipitation of the product by sulpnstion of the metal
solution, also causes agglomersiion of the silicic acid colloid o form an
infiltrable gel which Progressively plugs the process filter.
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Investigation is under wey to develop remedisl techniques. Eslection of
& bDetter filter aid in the crud filters thet will remove the silicic scid
colloids, and determining the precipitation conditions that will iuhibit ag-
glomeration of whst silics passes the crud filter will suffice to prevent
further filtrstion difficuliy. 4 design hss been developed for & filter
which will Bave sbout six times the filtration sree i1f this should prove
desireble.

Cold Henford siugs, sufficient for four test runs, are on hand for such
cold test russ as may be required. It is tentatively planned to make one cold
Hanford slug run and one bot Clinton slug run during the month of December,
and the full-scale hot Hanford siug run on January 1. 1951 or later as reguired
by the consumer.
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UNITED STATES

ATOMIC ENERGY COMMISSION

‘ In Reply Refer To:
REA:J8

Osk Ridge, Tennesses
September 11, 1950

Carbide and Carbon Chemicsls Division
Unien Carbide and Carben Corporation
Poat Office Box P

Osk Ridge, Tennessee

Attention: C, E, Larson, Director
Osk Ridge National Laborstory

Subject: RALA SHIFMENT - OCTOBER, 1980
Gontlemen:

¥e have been advised by the Los Alamos Scientific Laboratory that
they will require the next Rala source to be delivered o their site
Honday, October 80, 1980, instemd of October 1, 1950; hence it may
be possible %o extend the time needed for construction of 4t he new

‘ facility.

Los Alamos has the responsibility for furnishing the new shipping
container, but they will not be equipped to handle it in their ex-
traotion plant until about January 1961. Plenning should be on the
basis of using the old container until advice is received that

los Alamos is equipped %o handle the new container,

Your cooperation in this matter is appreciated.
SRLATION SRS E Yours very truly,
vl =395

o YRR WA s

- v F Wt y Jom H. Roberson
LT RBEabn (e o o1g0: ;
ETSRRERSIR (e ot Resad 21 1902 Director of Research and Medicinse

CC: C. E. Center, K-25
R. ¥. Cook
K. A. Dunbar

Shillingsmw
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1. The 706=D Rels process sntails seperaticn of the produot,
barium sulphate, fram the slug solution by filtration., Obtaining
consistently satisfactory filtration rates has bsen a problem.

Dre Fo Ls 8teahly has requested that full advantage be taken
of your experisnce and facilitiss to develop as speedily as possible
& confirmation of the problems,and a solutions The following is an
outline of information gained to date.

e,

2e The operation consistsof the following steps-

8. Slug jaoket solution and removal in oasusiiec

. be Slug solution in nitric acid
oes Crude filtration using filter aid

LU ”ﬂlﬂ"q by

izeg
A

de Product precipitation with sulphuric acid at 90°C B o
e Filtration (process) of product without filtereaid €&
‘j/l’é‘ £f. MHetathesis of precipitate with potmssiwm oarbonate o=
éﬁe * solution é
ge Filtration (proosss) of the Metathesised precipitate &

RENELCY

The procass filtration of the sulphate preoipitate proved
diffioult in early Semi-lorks studies. Addition of the orude
filtration atep eliminated the difficulties,

4 Semi-Works Mook-up of D=Bldig. equipment, iull scale in every
respect except the slug dissolver, demmmstrated satisfactory operation
congistently. The small dissolver, however, necessitated many small
dissolvings, the dlasolver solution being stored until a vyolume suf~
ficisnt for s run had ssoumilated, (a week or 80).

f
1y
4

Five rums have been attempted in D~building equipment. Yos. 1 & 5
were mmds with Henford slugs, Nos. 2, 3, & L were made with CL slugs.
Hanford slugs are oanned beneath an aluminum - Silican alloy melt, which
metallurgioally bonds with the uranium slug and the eluminum can, providing
the heat transfer necessary to cerry sway the energy generated in the
slug during neutron bombardment. Apparantly, the adherent bonding flux
residue that survives the caustic jacket removal step, oontributes the
only difference between the Hanford and Clinton slugs. (The respective
silioon impurity contents of the wranium slugs should be cheoked,

however ).

N
.

4/1///3 /
‘echnical Information Officer

ORNL Site

to the public by:

This document has been approved for releass
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' TO: Je Oe Davis e October 31, 1950

The first cold rum, with Henford slugs, would not filter after
sulphate precipitation. The sulphated solution was orud filtered,
(removing the lesd precipitate) snd & new precipitation mede by
sdding more lsad to the sulphated solution. Filtration wae
satisfaotory.

Filtration diffioulties were blamed ou silics. Apparently, the
silics, as & poly-aoid, was passing the orud filter, later agglomerating
during the sulphate preoipitation, to form sggregates of sufficient
8iz0 to plug the process filter: Runs 2, 3 and L, were aged slightly
(about 2 - 3 hours) before crud filtering, and temperature wae raised to
100° ¢ and lowered to 30° ¢, to encourage the agglomeration of silios
before orud filtrations After orud filtering the solution was protected
from radioal temperature rises, sxcept during sulphation, to0 inhibit
silica agglomeration. The thres runs were successfully filtered.

The 5th run, made with Hanford slugs, following the procedure
modification above, would not filter,

. All metathesis filtrations have filtered satisfastorily, regardless
of the histery of the run;=-further oonfirmetion of the identify of the

plugging agent as silion.

é;. Higgins demonstrated that as little as 10 ppm 81 would plug
the process filter. S5ilica, as wateor-glass, was soidified
with nitric acid, and the solution filtered thru s & inoh
diameter porosity to mioro-metsllic fﬂtcr.)

Le The approach to & solution of the preblem falle into thres (%)
catogories:

&+ Silics sgglomeration before orud filtration and inhibit
T agglomeration after crud £ilbration.

le Texmperature treatment; Prolonged boiling tends
to accelerate agglomeration of unstable ailioales,
The effect of temperature changes befors orud
filtration should ve evaluated. The dehydrating
effect of sulphuric acid added during the sulphate
precipltation, and the looal heating from the hent
of dilubtion of the sulphuric acid probebly encouraps
silica agzlomerations The use of dilute sulphuric
aold, or sodium sulphate for precipitation should
be evaluated.




. T0: Je Oe Davis “Hem Cctober 31, 1550

2+ Acldity control: The Cansdimns (AeEeReE C/R 5B
‘ April, 1950 - Butex Process, Fletcher & Johason )
report that slug dissolving, starting with 16 p
nitric acid, and finishing not lower than & ¥
promotes the aggregation of silica into rela’&':’:valy
coarse, filtrable particles. The nitrate iom tends
to complex barium, however, and may result in intoler-
able product loss in the subsequent sulphate precipitatiem
atQp.

3s Presipitation or peptizing additions: 7The silics in the
dissolver solution may be reddsred filtrable by the formatian
of an insoluble silieate, perhape by the addition of magnesium,
Or, sgolameration after orud filtretion mAy be inhibited

by peptizing additives or fgants that have a peptizing
effest, such as tarmic acld.

be Use of compatible chemioal processes.

le The produoct precipitation might be earried out by e
oarbomate solution, the wranium remaining soluble as
' @ earbonate complexe The silict is soluble in oarbonate
solutions., Unfortwunately, the sclubility of the uraniwm
complex is not high, end the prosent squipment onpacities
Eey not acoocmmodate betches of the required dilutien,

2+ Presipitation of the product my be mde before crud
filtratian, the produet being dissolved fram the f£iltering
aid with versens, or with scaustio snd reprecipitated.

Cs Msasures to remove zilion,

le The filter mid umed iz Sellite 545, Johng-Hansville.
It is prepared from distomaceous earth by caustie
treatnant followed by ealeination, The fuzed sodiwum
silioates seal the interstices of individuel partiocles
fnd prevent the lseching out of soluble material that
iz dbjeotionsble to most consumers for its contribution
to the color of the filtrate. The sodium siliocate "flux”
iz acid soluble to a degree (some 36 to 20 ppx of siliea
per howr dissolve in our solution, it is estimmted),
This source of siliom may be easily eliminated by the
use of "unfluxed” filter aid.




TO: Je Os Davis -l October 31, 1950

o+ Memsures 4o remove silles - vontinued

Tho oammercial Sellite is imperfectly graded in
sige; the fines are nob removed, and coarses ars
deliberately left in to improve the flow rates adversely
affected by the fines. The fines are ezsily "oementeq"
by silica gels and sealed, the flow being diverbod
thru thoss chamnels having no finss and low silioa
removal officismoy. The grading of ths filter aid
is successfully accomplished in & Federal Classirier
(E<25 has cme in operaticn)e The preferred range is
3 %0 10 miorons. Silica in neutral aguecus solutian
has reportedly been removed down to Ol ppm using
calssified, wnfluxed silices A 25-pound sazple of
slasgified, wnfluxed filter aid i being proocured
thru the offices of LeAlsreu, AebeCo
HA Oriegre
Ze¢ Top water, cummeroial nitric and sulphuric aoids,
‘ all somtain frem 2 to 6 ppm of silion.

e Hanfard slugs for additional DeBldg. test rums will be available
about 6 Noverder 1950, and selected remedial omditions conditions
oax be put to the test begimning at that time,

It is impartant thet the process be tested repeatedly with cold
m,aﬁa‘bmﬂmmrmmﬁmwhewamgzwl
produstion yun 20 Dessmber 1950,

HEUide Yilte Lo % 7
oci Filteahly
Figuller
EJitkownki
Elinger
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Silice Filtration Problem A AN
@ e

UO section has found & fector of 20 difference in the flow uﬁi\é“
Carpenter 20 medis and 347 media, both of G (4-10 L) porosity. The rilters
were small, were assembled by bead welding between pipe nipples, and admit-
tedly were overhested badly during assenbly. However, surface tension measure-
ments gave substantially the same resdings for doth filters. The media will
be compared again in filters assembled by gasketing, to obviate the effects
of welding heat; and a use test will give the relative “pluggability” of the two
medis.

The lab section has thoroughly reviewed all pertinent available date and
have concluded that the probleam will require more fundsmental investigation

‘ than was originally anticipated. The filtration problem of plugging vill be
confirmed on 1:1000 scale, the factors influsncing the plugging will be identi-
fied, and roudnlA techniques based on this and fundamental chemistry studies
recommended. Conflicting observations of studies to date dictate such &
thorough and systematic approach to the problem even at the expense of time.

It nov seems improbable, becmeottheconpleﬁtyortheproblu, that an
ansver can be expected in less than 6 week's time.

A filter of increased filtration surface vill be fabricated, and installed
in D-Building. This is the only expedient to ameliorate the silica filtration
problem that is availeble at the present time.

D-Building Construction

The nev carrier crane has been installed. The lead shielding around the

floor pits is about 40% complete. Shop fabtication of the manipulator, formerly
@ beid w ror delivery of the slumtnum casting, ia nov proceeding smoothly. Flow.
meter assembly, s discouraging problem, is nov beginning to shepe up and shows

promise Of successful operation. Ion chambers end indicating equipment is

™ nnirT ooy
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fabricated and ready for installation.

Deliveries of components materisls have been firmed-up and ell appear
t0 be in line. Fabrication here of the stainless steel of the tantslum
evaporator has improved delivery of the evaporator to December 15, 1950.
Crawford Priority

V. L. Looney, A.E.C., has forwarded to Washington, A.E.C. for rinnl action
& request for priority assistance for the Crawford Fitting Company's machine
tocl orders on Werner and Swassey. Looney has supported his request with
statements of anticipeted needs solicited from other A.E.C. installetions and
from Bechtel in connection with Arco-Chemical requirements. Looney is prodding
the Washington-Office along and believes thet the ball ie rolling.

MIR Rala

There is & strong temptation in the laboratory section to put Blanco on
the silica Job in jeopardy of the prosecution of the MTR Rela process develop-
ment. We view this with alarm, because, slthough the silica problem is im-
portant and urgent, the MIR Rala development is scarcely less so.

Earl Shank is sunticipating the need for corrosion information in the
finel selection of the MTR process, and is setting up test conditions for the
metallurgy people.

Personnel

Folloving is & brief description of the present work losd.

Foltz - Disconnect assembly - cubicle {TD-2001), A-Cell Channel Piping
Detail (ID-1859), Chamnel Piping Loeding Cubicle {fD-2002), Process Filter Type
2 (TD-1934).

Berry - Defected as of Kovember 17, 1950.

Ruch - Air heater equipment for drying of final product. Assesbly and

organization of final design report.

-3
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Vaughan - Panel Board Piping Deteil. Field inspection end expediting.
Procurement follow-up. Vacation November 27 to December &, 195C.

Bottenfield - Drawing check. Investigation of vacuun transfer of lead

shot. Organization of preliminary design report for MTR - Rals.
Wischhusen - Field inspection and equipment expediting. loading cubicle
valve and jet schedules. General Administrative Details.

¥m. E. Unger
WEU:mw

SRR - finteT copy
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Title

206-1) Modification Project.

Scheduled for completion 1 March 1951
Design 957 ocmmplete
Comstrucstion T complete

Scohedules

21 December 1950, Dre Phil Hammond, Los Alamos, via L. Je Witkowski,
stated that the first regular siszed batoh will be required early in Mareh, 1951;:
or, &s & remote possibility, sz early as 15 Febrwry (corresponds to starting
the run as early as 1 Februmry). This first batoh iz to be made in the new
equipment snd shipped in the new carrier. The new oarrier is to be shipped to
us at least two weeks before stertup of 706-D bullding facilities. A 10 Xo
batoh will not be required before late in liarche
Costs; Funds expended to date:

The following cost figures were obtained from Bob Martin, will be

supplemented by later charges to be posted sometime next wesks

Expended ss of:

Allotted 30 Nov. 15 Dece
Strustural, Shielding $155,000 ¢ 55,000 ¢ 85,000
Prosese Equipment 129,000 75,000 Th, 000
Speeial Equipment 33,000 36,000 57,000
Total $311,000 §164,000  $196,000
Balance as of 15 December: §311K - 196X & {115,000

Al 2 Rl TSR
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Froms Ve ke Ungor

Silice Problex

The Laborutory Section investigetion of the silics filtretion problec
has nerrowed to threc possible remedizl messures:

(2) Apparently the silice osusing the filtwation difficulbies ie
contributed predopinently by ths boandine agent thet survives tho Jacket remownl
ateps It is proposed to re-institute the finel acid wash to sssist in under-
cutting end bresking lose residwnl inscluble wenium ~ alumimm silicates
formed on the slug surface by the caustic jacket removal eoluticne Experinents
aro underway ¢o doterine the bariun lozs.

(b) The wse of an anion exchanger to complemomt the filter eid in the
orud filtratim operations The anion exchanger will selectively absord sub-mioron
silioa agzlomerates, larger agclomerstes are mechenically retained by the filter
alds Tests urc wlerwsy to debermine whethsr or not the aniom exchangeyr absorbes
bariuse

(o) Fluoride iom combines with silion end inhibite its azglomeraticn.

The flucride ion can be added to the metal solution after arud £iltration oither
a8 hydrofiucric aeid or ne sodium flucride. Alumdme: iz tlen added to complex

the excess fluoride ion end minimize corrosions It is belisved €et the corrosion
will be nepligbls, but investipation of the sorrosion rate under process aomditions
is under way.

£ modified process Lilter of about 2 square feet of filtwation arec ip
pearing conpletion and will be tested in & osld mm in 706 bullding the vee: of
8 Janumary. Mioroeietallic Corporation will be willing to fabricate the uits for
about $500 ench, delivery 3 weeir fronm reoeipt of purshise order bearing a priority.

S i oon
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Construction S3tatus:

The present status of D-building construction is briefly outlined

belows
Status Required Before Operation
Manipulator installed Insta}l . 1imit switch wiring
Install charging heads, ohammsl piping
and discomeets.
Install Air heater and piping.
Conduet product transfer and dyring tests.
Cover shell fabricated and Use test, including covering and uncovering
poured with lead. carrier, sealing and unsealing cons.
. Pit lining eempleted Installs and / threshold chamberseend
electronic instrumentsation.
Install and test periscopes and pit lights.
Panal board erected Install eluate tank system.
Install pressure instrumsnts and piping.
Install eleotrical instruments and wiring.
Install services piping.
Cubicle frames and shrouds Install Sanialun evaporator, column assembly,
fabriecated. oomplete piping, test for leaks and operability;
tani i Instell in pits, oomect instrument fittings,
5 ome and pi test instruments and comections; Conduct
imtlll’do
test runs. Ao flushing and plug valve
One sampler unit installed pesitioning to receive exacting checke

Plug valves 90% oompletsd,
some wndey test.

Every effort will be mads t¢ complete the project except for cold run
testing by 1 Pebruary 195l. Overtims will be authorized liberally wherever the
shanoes of making the deadlins are enchanced by so doing..

XEU/de W. E. Unger

- NRALT ennv
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The 200 (South) cubicle is complete except for two tantelum-lined
fittings vhich were reportedly shipped by the febricator yesterday.

The 300 (North) cubicle is about 30% complete, weiting on tantalum-
lined evaporator, reportedly nearing completion.

Cold test rums will be begun in the 200 cubicle toward the end of
next week.

The charging pit with its menipulator, changing heeds, and &ir heater
are installed. The heater elements ordered with inconel sheaths, turned cut
to have 400-geries stainless sheaths which corroded badly in less then 24
hours totael operation. Inconel-sheathed replacement appears to be satis-
factory. 500 ml similated product solutions heve been evaporated to dryness
in about 9 hours. Splashing hes been detected but is not excessive. Most
‘ of the latent heat of evaporation is probably supplied by conduction to the
« cone tip from the high tempereture zone near the rim of the cone. The drying
tests have been mede with & chrome-plated brass dummy cone, which may conduct
appreciably more heat than the platinum-lined stainless cone designed by lLos
Alamos. Loe Alamos has promised to send & platinum-lined cone with the carrier.

The carrier, which Los Alamos cells & "pot", was shipped tc Los Alamos by
the fabricator 13 Pebruary, according to the AEC. We will probably receive the
pot and cone, sbout 1 March. Final manipulator ad justmente, similated loading
and drying tests would then be completed by 15 March.

The filtration problem is under control. A "type #2" filter with cylin-
drical labyrinth Media of 3 square feet arez, was fabricated and tomd . The
Medie of which it was made was visibly porous in sreas; the surface ®tensicn
test yielded only about 5 inches in contrast to the 18 inches to.be expected
of this porosity. As was expected, lead losses were high, corresponding to
associated product losses of 5-10%. Filtration rates were high. better then’
1 gellon per minute average and with only 30% decrease between initiel and
finael rates. The U. O. Section attributed the failure of the Carpenter-20
flying saucer filters to & low sintering temperature of the Carpenter-20 which
rermitted the pores of the Medie to fuse and close during welding. Two type
#2 filters have been ordered from Micro-Metallic, and work orders were issued
to build two 347 flying ssucers. Ideally, cne of each type would be installed
and the two types compared, the final selection based upon resultant lead losses
snd filtretion rates. Probably the 347 flying saucers will be used if the f£il-
tration rates prove satisfactory; otherwise the type 2 filters will be selected,

‘ regardless of the leed losses.
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The lead shot transfer problem was given efficient attention by the Unit
Operations Section. Shot transfer with & vacuum pump was tried and found fea-
sible but had two outstanding disadvantages, the cost of the vacuum puxp equip-
ment and the ease with which the shot would "choke" (the formation of a column
of shot greater than the vacuum pressure differential could support). This sug-
gested a compressed air "pushing” action. An ingenious air Jet was devised by
the U. 0. Section which lifts about 4O pounds of #4 lead shot per minute to &
height of 10 feet. The jet is sbout 2 inches in diameter, will be the tip of
& lance which will be used like a vacuum sweeper to unload the shot from the
cubicle covers. An iron tenk with a hopper bottom will be provided to receive
the shot. The air exhaust from the tank will be laden with lead dust and may
be e health hazard. This is being investigated.

Los Alamos has been called upon to produce a product of greater purity
and size than heretofore. Dr. Phil Hemmond of Los Alamos visited Oak Ridge, 2
February. The following schedule, he said "was being confirmed by letter thru

the AXC":
Test run 1 April 1,500 + curies
Full scale test 14 May 30,000
Production 1 July 30,000
And every quaerter thereafter 30,000

Los Alamos will not be able to toleratre more than 20% cerium by weight

. (Ba La Ce) which corresponds to & shipping time of about 2 days from 18T, the
last separation time of berium from its contaminants. This mey require air
shipment of the product which poses additional problems. loading equipment at
Kncxville capable of removing the “pot", which now veighs about 8,000 pounds,
from a truck and into the airplane, refrigerating equipment suitable for in-
stallation in the plane for cooling the pot, etc. Although the transportation
of the product is clearly the AEC's responsibility, the AEC has no concrete
rlan and the Job probebly will ultimately be ours.

. In the event that the shipping time mmst exceed 2 days, Los Alamos will
merely discard the first milking, and this may prove most economical in the final
analysis,

The T706-D Modification Project was initially planned for 2,200 curies, soon
Jumped to 10,000. The purification units are designed for & total life of 2 years,
ong year per cubicle, at & production rate of ten 10,000 curies-runs per year or
10”7 curies total life per cubicle.

Increasing the capacity of the runs to 30,000 curies involves enploying both
purification units in parallel, (sacriricing the production security of standby
alternate equipment) and running each unit at 50% over d sign capacity. Fortunately
the versatility of the equipment makes this physically possible, and the accumu-
lated product of both cubicles can be shipped in one "pot", or the 15,000 curies
can be shipped in each of two "pots". Los Alamos has had built only one carrier,
hovever.




The plastic valves, the plastic gaskets on the flow meter and column
essembly, and the plastic insulation on the liquid level telemeter and monitor
instrument wiring are probably the most vylnmerable to radiation demege. Their
expected life is based upon the best informstion availeble, but an error of =a
factor of 5 is not impossible and the life of the equipment may be greater than
anticipated. Units may be replaced at a cost of about $30,000 esach, overhauled
for about $10,000 each.

The original Cell A equipment was designed for Clinton slugs, a great
many of which were required; thus the dissolver has ample capeacity for 300-400
Henford slugs that will be required.

Carrier capacity for the shipment of slugs from Hanford is another matter.
Four 39-slug carriers will be available, 2 iron cerriers that were to have been
retired from service because they are difficult to decontaminate, and two modi-
fied carriers to replace the iron ones, one built and one being fabricated (about
10% complete). It would not be practicel to set up & bucket brigade cycle of
slug shipment because of the nature of the dissolving step. (Jackets of all slugs
ere removed at once. Dissolving times vary from 4 hours for the first dissolving
to 16 hours for the last.)

A nev 148 slug-carrier has been designed. A minimum of shielding (9 inches
of lead) vill give & surface radiation of 50 MR per hour {cleared with HP and
Banford railroad pecple by E. J. Witkowski) but keep the total loaded weight be-
lov 6 tons. The thermel heat generated by the slugs, about 5,000 watts, is car-
ried tc a vater jJacket on the carrier by thermel siphon and dissipated to the at-
mosphere by free-convection. 100 3-inch fins will give the necessary surface ares.
It is probable that some boiling eround the sluge will take place and the water
Jacket will probably cperate at about 5 pel pressure. The design details will be
forthcoming shortly in a separate report. The carriers will cost an estimated
$12,000 esch. Originally two were planned, the Operations Division has since re-
- quested thet 3 be built in the event that a lower barium content per slug would
require the shipment of a greater number of slugs.

Hanford has reported that the 300-400 slugs will not upset pile operations
at all, but cautioned ue that a good two days might be required for slug selection
and cerrier loading.

Work orders for design, fabrication or procurement of the carriers have been
issued and a separate sub-account has been set up under the 3900-788 Rala account
to receive the charges.

MIR - RALA

Bo reportable progress.
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The group has from time to time run efoul of the procurement procedures,
to the irritation of the Purchasing Depertment. We have been casual about ob-
serving some regulations. and have been ignorant of others. Last veek we were
the subject of a memorandum from Reams to Emlet Re: The Chromalox Heaters.

We extended ean apology to Reams end Overton of Purchasing, and Lee and Pike of
Emlet's Staff. As soon as the heaters were found to be unsatisfactory we had
contacted the Manufacturer's Representative in Atlanta. Be was to "check fur-
ther and edvise us" which he did by letter, copy to the Purchssing Dept., in-
forming us that replacements wvere being shipped et no charge. Purchasing re-
ceived their copy of the letter before we did » and, concluding that we had
made arrangements for procurement without consulting them, were rightfully in-
dignant.

Costs of 15 - February 1951 Totel $241,582.
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. To: F. L. Steahly -2- Date: January 8, 1951

From: T. A. Arehart, R. E. Blanco,
I. R. Higgins

Subject: Ra La Process Filtration

The purpose of this memorandum is to present Ra La processes changes
which are recommended to alleviate the product filtration difficulties
which have been encountered in the past.

1.0 Recommended Process Changes

The results of Laboratory and Unit Operations studies indicate that
the following modifications to the process should be made (on the basis of
76 Hanford slugs):

(1) Substitution of a 3 ft%, "347" gtainless steel process filter
for the present 0.5 ft?, Carpenter "20" filter. This change has
already been made.

‘ (2) Modification of the jacket removal step as follows:
(a) TUse the present jeacket removal procedure and,

(b) 1In addition, boil the slugs for 3 hours in sufficient 1.0M
HNO3 containing 0.20 gm/liter of Hg as mercuric nitrate to
cover the slugs.

(¢) Flush the dissolver very thoroughly with water before dis-
solving the charge.

(3) Dilution of the dissolier solution to obtain a specific gravity,
prior to crud filtration, of below 1.50.

(4) The use of 800 grams of Celite 545 filter aid precoat on the
crud filter and the employment of 800 grems of filter aid in the
solution to be filtered.

Laboratory results indicate that past filtration difficulties are
attributable to silica which may be rendered innocuous by a specific fluoride
ion treatment. The fluoride procedure may be used in an emergency if filter
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plugging occurs, but is is not felt necessary to employ it as a routine
operation. The treatment comsists of the following steps:

(1) Back wash the filter with water.
(2) Heat the solution to be filtered to the boiling point.

(3) Add two pounds of 48% HF per 300 liters of solution. Agitate
1 minute.

{4) Add 24 liters of 2M.Al(NO3)3 per 300 liters of solution.

(59 CGool to 50°C and filter.

2.0 Discussion of Experimental Results

2.1 TFilter Choice

Filters made of 347 sintered stainless steel are more desirable
than those made of Carpenter 20 stainless steel since they are less subject
‘ to weld injury in fabrication and have less tendency to become plugged when
filtering suspended materials such as colloidal graphite and silicon.

Despite very small weld leaks and a plate flaw, the labyrinth process
filter successfully filtered freshly precipitated PbSQOy. This 3 ft7, 347
stainless steel "labyrinth"” filter, was built at ORNL to replace the original
0.5 £ Carpenter 20 filter. Since the flows may conceivably increase in
size with use, it is recommended that this filter be used only for cold rums
and that it be replaced by one free of flaws and capable of passing the air
pressure porosity test before any hot work is attempted.

2.2 Jacket Removal

The present Jacket removal procedure leaves & large amount of black,
siliceous scale on the surface of the slugs. In addition, it is assumed that
a quantity of scale settles on the bottom of the dissolver »nd is not removed
when the solutions are drawn off. Laboratory runs on 0.26% of process scale showed
that the presence of this siliceous matter in the dissolver solution was a
direct cause of low process filtration rates. In each case, however, when
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the giliceous material was completely eliminated the sulfate solution fil-
tered in less than 1 hour using either a 347, or a Carpenter 20 stainless
steel filter.

The siliceous scale was satisfactorily eliminated by boiling the slugs
for 3 hours in 1.0M nitric acid containing 0.34 gm/liter of mercuric nitrate,
after the completion of the present Jjacket removal steps. All suspended
material was completely removed from the dissolver tank by vigorous flushing
with watsr. The barium loss obtainrned in laboratory tests of this procedure
was 0.02%.

It is concluded that every effort must be made to flush the silica
scale from the dissolver tank. However, complete scale removal is not
faasible since the scale will remain at the points of contact between slugs.
In this cage, it may be necessary to use either the anion resin or fluoride
treatment since they have been shown to be adeguate for eliminastion of
reasonable amounts of silica.

2.3 Filter Aids and Agglomerators

Celite 545 is recommended over Dicalite 226-T because the former
has a six fold faster filtration rate and, in addition, the latter contains
acid soluble material which colors the filtrate a light yellow.

It is also recommended that the crud filter precoat be increased to
approximately 1", because it was found that colloidal graphite penetrated
a precoat of Celite 545 at least 1/8" and it is conceivable that colloidal
silicon would penetrate at least this far.

The study of Aquadog (colloidal graphite) and Darco 6-60 (activated
carbon) as silicon agglomerators was discontinued because silicon analyses
are so poor that no conclusions could be reached. Visual inspection,
however, indicated that Aquadog readily agglomerated and it i1s possible
that the silicon was also agglomerated by it.

2.4 The Fluoride Treatment

A treatment for removing silica from uranium conitaining solutions
has been patented in France. The procedure calls for adding concentrated
HF at the rate of 1.56 g/l to the boiling and vigorously agitated solution.
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When applied to the Ra La filtration problem, this method proved to be the
most effective of any tried. However, because of fluoride corrosion,

its application should be considered only as a last resort. Corrosion
tests were run to evaluate this procedure. The solution containing 0.0S@ HF
corroded stainless steel about 20 times faster than the 3.5M HQSCLL alone
yielding a corrosion rate of 200 mils per year.

In the proposed treatment aluminum is added to the solution to_complex
fluoride ion after the reaction with silica has occurred. With A1*3 added
to about twice (0.15M) the HF concentration, the fluoride corrosion was
virtually stopped. The fluoride action on silica is effective, provided
the A1*3 is added at least one minute after HF addition. It is felt that
the use of this treatment is entirely feasible in case filter plugging does
occur.

2.5 Use of Anion Exchangers for Silica Removal

Since strong base exchangers are recommended for silica removal,
this approach was applied, with marked success, to the Ra La filtration
problem. The amount of exchanger required has not been determined exactly

‘ but is approximately 10 liters per batch. In all runs employing Dowex A-1
resin, the filtration rates were much faster than with the regular Celite
545 treatment. Since the phenomenon is considered to be ion exchange
rather than filtration, the factors of temperature, comtact time, and bed
depth were considered and found to be significant. Iarge particles of crud
were also observel to be filtered out. Only a 0.1% loss of Ba wes observed
on the resin.

For application in the 706-D building equipment the star could be
replaced by a flat, 700 x 60 mesh screen in the exchangeable crud filter
unit. In use, 10 liters of the nitrate form of Dowex A-1 would be used
to form a bed 8" thick x 8" diameter and the dissolver solution crud fil-
tered through this at 50° - 60°C in a minimm of 1 hour.

This process is not recommended because it would require considerable
revision of the existing equipment.

Hl
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Los Alamos has requested the first shipment 1 March 1951, of 1,600 to 10,000
curies, The run apparantly is to be experimental for Los Alamos, hence the
indefiniteness of quantity. The run can be delayed until 15 March without
inconveniencing Los Alamos, or, in the event that our new equipment is not
ready by that time, Los Alamos will accept the run from the old equipment in
the old carrier since Los Alamos "had planned to divide it up in the old
facilities®,

Begimming 1 April (tentatively) Los Alames wants 30,000 curies in one ship-
ment of one carrier, one shipment of two carriers, or two shipments of 15,000

‘ curies each Spaced as closely as operations will permit. Los Alamos is to de=
liver 11,000 curie batches of lanthanum, requiring a minimum of 15,000 curies
of BalhO at LST. Approximately 130,000 curies total per year will be required
(about 25% in excess of design capacity for D-building.} Carrier capacity for
slugs is now limited to 2 carriers on hand, one nearing cocmpletion, and one
not yet started in the shops. The carriers each have slug capacity equivalent
to 3,500 curies of Ba. To produce 30,000 curies will require at least 8 care
riers, or L carriers making a double trip by air, and the runs will involve
about eight dissolvings. The ion exchange columns (duplicate equipment) will
ve pushing their maximum to hold 15,000 curies each.

This new schedule places additional emphasis on the MIR Rala which should be
designed by 2 ascembly dissolvings or 50,000 curies nominal capacity.

Dr. Hammond plans on visiting Oak Ridge within the next two weeks to seek in-
formation on high temperature solubility of UNH.

Wm. E. Unger
Project Engineer

WnEU:ms
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Tos: Mr. Wm. Cinkel
Mvision of Technical Operations
ISaho Operatioms Office, USAEC
Idaho Falls, Idabo

From: HE. A. Chlgren
Subject: Slug Hendling Information

. 3. 2. B&MWM&Mtoﬁm&ﬁmt@ufwmmm
requested answers.

As you are sware, it is not easy to give direct answers to all your gquestions
without éwelling in detell on the background and philosophies of the thinking underlying
decicions made to date. In my opinion, it would be far better to obtain such background
by spending time here in Cak Ridge with the grouwps of pecple vwho have beem involved. I
urge that you give consideration to this suggestionm.

m-mmmmamwﬁmmmummmmm
obtained until the plant is in operation, but I shall endeavor to give answers to your
questions as they awe pictured uow.

1. How are HP slug comtaipers (35S liner fitting in cask) to de handled:
‘ {a) From cask tc storege? (b) From storags to process?

Angwer

{a) The cssks ané tuckets for shipment from Banford sre being desigmed by G.Z.
T understend thet each unit will weight sbout eight (8) Toms. Zaseh bucket will comtain
18 irradisted siugs. Shipment is by truck. Zach truek will carry two (2) casks. Upon
arrival the casks will be unloaded from the truck by means of & 15 T. crane onto the
decoptamination bay located on the platform. Inspection and washing vill de done et this
soimt. If hot spots appesr on the surface of the cask, provisions are made for vashing
with & colution comtaining o detergent. The cask is transferred to the unloeding pit by
means of the 15 T. crane. The depth of the unloading pit is sbout 28 f£t. with about 24 ft.
of water cover. As the cask is lowered the cover to the eask is removed. Provisions sve
made so that vhen the cask reeches the bottom of the pit it shifts position in a msmmer
4o engage the buckst to the movorail transfer hook. T™he bucket is transferred to the
mightmmtomstmmmwmnmsmwmm

(v) On transfer to process, the buckets are transferred L0 the cemter compart-
mept of the unloeding pit by means of the monorail. It is expected that six chargers will
e loaded on the day shift. mWﬁwfwemhmtmimwmﬁsm@m
the Tloor of the center coupartment. 3y means of tonges 15 of the 18 slugs will be placed
in s vertical position in the cherger. Consequently, five buckets from storsge will
srovide the 90 sluge for six chargers. At this voint an accurate count of slugs can be
obtained. The chargers are removed successively from the pii and stored on the platform.
i Ross cmrrier is comtemplated for the transfer of the chargers from the &F Storege
Building to the Process Building.
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Tos Wm. Ginkel, IDO - Slug Handling Information
2. What are the shielding vequirements for 1{b)?

‘ Answer - As presently plamnmed, the thickness of lesd shiel in chargers
rrovided is: SBR andl@!&wbaria.l-‘lo inches; MR Assemblies - 12 inches.

3. How ore the Slugs to be fed to chute? Dissolver batch will be of different
size then shipping batch.

Answer - The correct mmber of slugs per diszoiver bateh is sccounted By in
transfer from Lhe storege bucket to the charger. The charger as it leaves the Storage
Zullding will contzin 15 slugs.

mmmwcmmmmmmcm@rwm
over the charging chute. A portzble unit is pow bveing designed to remove the drewer from
the charger. Upon opening the slug chute velve snd removal of the drawer, the slugs will
drop one by one into the dissolver. A siug counter (life of vhich is expected to be sbout
six months) is contempiated.

4. ¥111 facilities =nd equipment be svailable for handling (underwater or resote
contrel) individuals slugs st storage pointi Yes. At slug feed chute? Yes, by meens
of counter. Zlsewhere? lo, except by celculation from weighing buckets.

S‘Amradmm}awléa&aWWsm1

Ansyer - In general, this question camot be resdily answered umtil accurate
information on burmip is knows. At present it is sssumed that burmup at Hanford will
‘mmg_@wmgmmﬁm. The range may be from 8% to 22%.

fa) After removel from Pile? (b) After 60-day cooling period? {c) After
additional 60 -~ 120 day cooling pericd?

Answer- See below (Figures epproximete only)

4B B
Days Cooling Hatts/S) m@&
o 1.3 x 105 2.6 x 10
50 1.82 x 108 3.6 x
100 1.56 x 10% 3.1 x 10
150 1.3 x 102 2.6 x
HIR Lsgemblies
0 1.3 % ‘igg 2.6 2::0.3‘.07
50 1.7 % 10 3Ix
| 8.3 x 10k 1.k x 0%
160 5.3 x 104 9 x 109




To: Wm Ginkel, IBO - Slug Hendling Information

5. Are any difficulties il decontaminating enticipated (a) shipping caskg?
(b) Containere (liners) after use what decontamination procedure is plammed at Arco?
inswer - {a) Fo. (b) No. Presuming you mean the facilities which are provided
for dscontamination of casks and buckets. For DFing such ihere is provided a portion
of the loading dock for mild hot spots. If levels are too high, we can Lransfer the
units to the Process Building vherein convertionsl means can be employed.

7. Bo@?ﬁeaignmsomlappmpmpouﬂmkmumrmign? Ohlgren
has print of cask drawing.

Angwer -~ Yes
AR

“d. A. Obigren
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The following are data en I, in dissolver solutions extracted from Hanford
Progress Reports that will be of interest to you:

EW-19503-~Chemical Research Section, October 1950.

REMOVAL OF IODINE FROM DISSOLVER SOLUTION (C.H. Holm and C.R. McMullen)

A number of eXperiments were done during this period to determine the
degree to which iodine, added in the zero oxidation state to a simulated dissolver
solution, can be removed by sparging. The effect of varisbles such as temperature,
spargent and spargant flow rate, acidity and UNH concentration on the rate of
iodine removal was studied. To obtain iodine in the_ zero oxidation state for
these experiments, inactive iodide and Osk Ridge I131 were combined, treated with
excess NaHSO. to insure complete reduction of the I131l, treated with excess NaNOp
to oxidize tRe iodide to iodine, extracted into CCly and stripped from the latter
with a basic solution. This final basic solution was used to spike iodine into
the solutions to be sparged. Table I gives the results of sparging under a
variety of conditions.

As expected, iodine removal increased as the temperature increased.
During Experiment 2L there was an initial surge of air through the apparatus such
that the per cent of iodine remaining was lower than it would have been had the
air flow been constant. Also, as expected, increased spargant flow rate resulted
in increased iodine removal.

The use of an inert spargant such as nitrogen appears to have a slight
advantage over oxygen-containing spargants. Thermodynamically at least, oXygen
will oxidize iodine to iodate. Since iodate would not be readily sparged from a
solution, such a reaction might well account for the differences observed. These
studies continue to be hempered by the lack of adequate tracer scale analytical
methods for the determination of the fraction of iodine in any given oxidation
state when the iodine may be present in several oxidation states.




Table T

EFFECT OF SERVERAL VARTABLES ON THE REMOVAL OF IODINE
FROM DISSOLVER SOLUTION BY SPARGING

‘ Sparging Time = 3 hours
7 Spargant Residual
Temp. Flow Rate Jodine
Expt. No. (OC.) Spargent cc/min/ml M UNH M HNOq %
25 20 Air 1.7(1) 1.5 0.3 23
23 50 Air 1.8 1.5 0.3 18
29 95 Air 1.7 1.5 0.3 13
24 95 Air 2.0 1.5 0.3 3.5
26 95 Air 0.35 1.5 0.3 27
29 95 Air 1.7 1.5 0.3 13
27 95 Air 5.0 1.5 0.3 2.9
30 95 o i.7 1.5 0.3 16
29 95 Air 1.7 1.5 0.3 13
28 95 Ny 1.7 1.5 0.3 10
29 95 Air 1.7 1.5 0.3 13
31 95 Air 1.7 2.2 0.3 12
29 95 Air 1.7 1.5 0.3 13
32(2) g5 Air 1.7 1.5 0.3 26
. by 95 Air 1.7 1.5 -0.3 16
- 39 95 Air 1.7 1.5 0.1 7
ko 95 Air 1.7 1.5 0.3 3.5
38 95 Air. 1.7 1.5 0.7 7.3
33 95 Air 1.7 1.5 1.0 8.3
ha(e) 95 Air 1.7 1.5 1.25 5.9
37 95 Air 1.7 1.5 1.25 10.0
36 95 Air 1.7 1.5 1.5 27
35 95 Air 1.7 1.5 2.0 36.0
3u(2) o5 Air 1.7 1.5 3.0 17.6

(1) 1.7 cc/min/ml corresponds to roughly 115 CFM on a plant scale.

(2) Metallic urenium was not present in Experiments 32, 34, and 37. It wes
bresent in all of the other experiments.

~_Concentration of uranium seems to have little effect on the ultimate re-
moval of iodine, at least for the concentrations studied. However, the initial
rate of removal was condiderably greater for the higher UNH concentration.

Continued failure to remove 3ll of the iodine even after many hours of
sparging had led to the ides that, in the presence of metallic uranium some iodine
is reduced to iodide by contact with the metal and not subsequently re-oxidized in
the solution. This conjecture was not substantiated by the remults of Experiments

' 29 and 32 where, under conditions otherwise comparable, the iodine was less com-
pPletely removed in the absence of metallic uranium than in its presence.
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Iodine removal &as a(ggﬁction of acidity appears to g0 through a broad
maximum in the range of 0.18M HNO» and then decreases rather sharply with in-
creasing acidity. The decrease at higher acidities may be due to some oxidation
to iodate.

Although results have been given only for three hours of sparging, iodine
removal as a function of +ime was determined for each of the experiments described.
These data have been plotted in terms of the logaritmm of the per cent iodine re-
maining versus time. Some general comments may be made regarding the curves
obtained. Straight lines indicative of removal of a single component were obtained
only in the case of high acidity, 1.5 to 3.0 M HNO3. Resolution of the curves at
the lower acidities indicated three components of increasing difficulty of removal
by sparging. Half-lives of from one to five minutes for the first-removed com-
ponent, 15 to 50 minutes for the second and »150 minutes for the third were
obtained in the various experiments.

Removal of active iodine from similated dissolver solution by co-precipita-
tation on cuprous iodide has been further investigated as & function of initial
jodide concentration, acidity and concentration of cupric ion. 1131 and inactive
iodide were added to the simulated dissolver solution. Excess NaHSO3 was added to
insure that all of the 1131 was present as iodide and to reduce iodine produced by
the subsequent reaction with cupric ion. Following & 10 minute stirring period,
cupric sulfate was added and the solution was stirred an additional 10 minutes
before the resulting curprous iodide was removed by centrifugetion. Table IT shows
the results, in terms of per cent iodine removed, for a mumber of eXperiments in-
volving the previously mentioned variables.

Table IT

REMOVAL OF IODINE FROM DISSOLVER SOLUTION
BY CO-PRECIPITATION ON CUPROUS IDDIDE

Dissolver Solution: 1.5 M UNH, HNO, as indicated
0.133 M NaHSO3

Todide
M EHNO3 Initial M M Cut* % I131 Removed
0.5 0.001 0.05 7]
0.5 0.0015 0.05 72
0.5 0.0025 0.05 86
0.5 0.003 0.05 92
0.5 0 .00k 0.05 ol
0.5 0.005 0.05 96(1)
0.5 0.006 0.05 9%
0.5 0.005 0.0125 85
0.5 0.005 0.025 91
0.5 0.005 0.05 95
0.5 0.005 0.075 97
0.5 0.005 0.10 >99
0.5 0.005 0.05 92(1)
0.3 0.005 0.05 97
0.1 0.005 0.05 99
0.3 0.005 0.05 92(2)
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(1) These two values were obtained using simulated dissolver solutions pre-
pared from UNH in the first case and UN3 in the second. The acidities
‘ may thus not be eXactly comparable.

(2) Iodine added as iodate.

Precipitation of 0.005 M iodide appears to be adequate to remove aboutb 95%
of the iodine. More complete removal may be obtained if more than 0.05 M cupric
sulfate is added or if the acidity is reduced to less than 0.5 M m\ro3. Cupric
salts other than the sulfate could be used where sulfate is objectionable in
subsequent operations.

The last experiment noted in Table ITI indicates that the procedure used
will give adequate removal of the iodine if present initially as iodate.
HW-19739-~-Chemical Research Section, November 1950.

REMOVAL OF TODINE FROM DISSOLVER SOLUTION (C. H. Holm)

Experience in the operation of the radioactive iodine production unit at
Oak Ridge has shown that the presence of very small amounts of mercury in dissolver
solution renders the iodine very difficult to remove by sparging. In view of the
poor results obtained in recent attempts to remove iodine from simulated dissolver
solution by sparging it was felt that an investigation of means of insuring that
the active iodine remains unvolatilized until disposed of as waste was warranted.

Since mercury is not the only cation mentioned by Oak Ridge as interfering
with the sparging of iodine, several cations known to form compleXes with iodide
were tried in a greliminary survey. Simulated dissolver solution (1.5 M UNH -
0.3 M HNOg - 1075 M I) was made 10-% M in the cation under study. The solution

was then &ir sparged at 450C. at a flow rate corresponding to 575 CFM on a plant
scale. Table VII shows the per cent of active iodine removed when Hgtt, Cdtt,
Zntt, Pbtt or Bittt was present in the solution. The data presented show that, of
these ions, only mercury has an appreciable retarding effect on the sparging of
iodine.




. ’ Table VII

REMOVAL OF IODINE FROM SIMULATED DISSOLVER SOLUTION
CONTAINING VARIOUS IODIDE-COMPLEXING CATIONS

Simulated Dissolver Solution: 1.5 M UNE - 0.3 M HNOg -
10-5 M I~traced with I131 as I-

Concentration of complexing agent = 10~k M

Sparging temperature = 450 C.

Time Active Iodine

Complexing Ion  Sparged, Min. Removed, %

Hgtt 60 0.06

cat+ 60 57.0

zn™t 30 61.3

PbHt 30 67.6

pittt ko 69.4
None-control 60 7740,

For any procedure involving retention of active iodine in solution to be
successful in preventing contamination of the canyon air, it must insure that
iodine is not volatilized in any succeding plant operation. Although actual
sparging is done only in storage cells (to insure proper mixing of successive

. dissolver cuts), all solution transfers are by steam jetting. These jetting
operations may represent a certain amount of sparging. The degree to which
iodine is removed from simulated dissolver solution containing 10-%* M Hg (NO3)2
by air sparging @er each process ‘step from dissolution to the bismuth phosphate
extrattion was studied. Table VIII shows the iodine removed at each step when
the iodine was added to the initial dissolver solution as I-, Io or 103. These
results indicate that, even with sparging considerably more eXtreme than would
be encountered under actual plant conditions, a negligible amount of iodine
originally present as I~ and small amounts originally present as I, and 105 are
likely to escape from the solution between the conclusion of dissolving and the
extraction step if mercuric ion is present.

Assuming that the escape of iodine from dissolver solution is small prior
to the extraction step it is then desirable that the iodine not be carried on
bismuth phosphate in order that it can be removed in the metal waste. To check
this point, the eXtraction procedure was performed on each of the three solutions
resulting from the studies reported in Teble VIII. In the case where the iodine
was added tc the dissolver solution as I~, about 10 per cent of the iodine was
carried by the bismuth phosphate; for iodine added initially as Ig, two per cent
and as 103, three per cent was carried. Since some iodine does follow the bismuth
phosphate™it will be desirable to determine the behavior of the iadine during a
bismuth phosphate by-product precipitation.

These exXperiments will be repeated omitting the mercury to determine how
much of the iodine behavior noted may be ascribed to the presence of mercury. The
‘ results so far obtained are sufficiently promising to warrant investigating of the
effects which the presence of mercury in the feed may have on the TBP process.
The fate of iodine when complexed by mercury in dissolver solution prepared for

Redox is also being considered.




Table VIII

EVOLUTION OF IODINE ON SPARGING PRE-EXTRACTION SOLUTIONS

Sparging rate = 8.5 cc/m/ml = 575 CFM plant scale

Hg M = 10~k
IM = 1077 inert. Traced with 1131
Composition Sparging Time, Min. % T131 Removed
Tank of Solution I- I, 103 I- I 103
Dissolver 1.52 M URH 0 60 180 2.3 0.7
0.31 M HNO3
Dissolver Wash Water 30 30 30 0.0 0.1
4-8 1.05 M UNE 30 30 60 0.2 0.3
0.215™M HNOq
4-8 1.02 M UNH 30 ko ko 1.9 0.1
0.209 M ENOg
0.99 M HaSOj,
6-3 0.6 M UNH 30 30 30 0.9 0.0k
0.13 M HNO
0.88 M Hgsg)_l_
6-3 0.58 M UNE 30 30 30 1.7 0.5
0.126 M HNOg
0.56 M HoSOj,
0.115 M NaNOo
Total: 0.5 7.0 1.7
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FROM: B. F. Bottenfield and Wm. E. Unger

Increased Cerrier Capacity for Hanford Slugs Destined for Rela
Production.

SUBJECT:

<
ORNL has received 4" W slugs from Hanford in a carrier of satisfactory Q;Q}

design, the "Phoenix" carrier, D-T781, which has a capacity of 19 8" slugs, or

" 38 4" slugs, corresponding roughly to about 3,000 curies of Barium 140. The

Operations Division has two such carriers, permitiing the production per run of
about 6,000 curies, a third nearing completion, and a fourth scheduled for febri-
cetion, representing & total siug capacity equivelent of about 12,000 curies.
Recent revisions>from Los Alamos have increased the run capacity to 30,000 curies.
Rather than build 6 more Phoenix carriers to supply the necessary slug capacity,
the design feasibility of a larger slug carrier has been studied.

It appears feasible to build two carriers each having a capacity of T4
8" and 148 L" Hanford slugs. The heat generated by the radio activity of the slugs
will be dissipated from the shell of the carrier to the ambient air by free con-

vection. Water circulation will conduct the heat from the slugs to the shell of

the carrier.
Inasmuch as it will probably require some slight amount of boiling to
induce the flow of water, it is assumed that the temperature out of the top of

the basket will be 212° F. and the temperature at the bottom of the basket will
. :ﬁ;ﬁg:f:}“bﬂmﬂmWWGﬁrnkue
be 203° ‘F. '

Heat to be dissipated:

in Ofices Date
16,700 BTU/hr.

Flow Calculation:

207° F.

]

Assume averesge temp. across basket

Calculated equivelent diameter: D = 1.42 x 1072 ft./slug row.

i

Cross sectional area (calculated) = 1.04 x 1073 sq. ft./slug row.
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¢ = 33 watts/slug x 4 slugs/row x 3.41 BTU/hr. fwett = 13.36{/sec. ft
1.04 x 10-5 ft.7 x 1.0 BTU]# Fox 9 F x 3600 sec. /hr.

Pressure Drop Calculation

?_@_&f—lé/a
. _32ﬂLG
P

head loss due to friction (ft.)

where: F

L“
[}

length of slug row (ft.)

S

average fluid density (#/cu. ft.)

g = gravitational constant
= Bquivalent diameter (ft.)

D
/é('= average fluid viscosity (#/ft. sec.)
F

v 4
- (32)(1,970 x 107*)(1.9)(3.34) _
¢® %0.0)5(32.5)(1.@% 210 0.0171 ft.

This is the force that would be required to induce the water to flow

at speed adequate to cost the slugs. Less then 0.0001#/sec. of water evaporated
at the top of the slug basket would produce this force.

Radiation from Jacket and top surfaces

= 0,173 A€ |T - T
73 é?[;%a ifk{;]

where A = area in square ft. - 33.9 sq. ft.

Temp. of radiating surface (°R) = 667

550

T

-

T Temp. of absorbing surface (°R)

no

£ = emissi#ity of radiating surface = 0.3
L
q = (0.173)(33.9)(0.3) [Z%~67) - (5-5OXE7 = 2330 BTU /hr.

Convection from Top Surface

' Q@ =h A AT = (1.0 BTU/br. °F sq. £t.)(5.90 sq. £t.)(212-90) = 720 BTU /hr
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To be removed by convection from finned jacket.
16,700 - 3050 = 13,650 BTU /hr.

Calculation of number of fins reguired:

fo = nl y2skfy ten h JETEL + futu
S

where

fe = effective heat transfer coefficient/ft.2 carrier surface
n = no. of fins/ft. carrier circumference

1 = length of fin (ft.) = 1 ft.

s = thickness of fin (ft.)

fp = air film coefficient - fins to ambient air

L = length of fin projection into air stream (ft.)

K = therﬁal conductivity of fin material

fu Adlry f£ilm coefficient - unfinned surface to ambient air

Au

i

unfinned area (sg. ft.)

Assume an area of one ft. in circumference x one ft. of fin length =
1l sg. £t. of carrier surface

Assume s = 1/8" = 0.01029 ft.

Assume f; = fu = 1.00 BIU/hr. - sq. f£t. - °F
Assume k = 9.0 BTU/hr. - sq. ft. (°F/ft.)
Assume i = 3" = 0.25'ft. |

Required effective heat transfer coefficient (fe) may be determined from
information already at hand:

g = fe AAT
AT = (207-90)°F = 117°F.

A = area of cearrier surface without fins

q = 13,650 BTU /hr.
13,650 _ . 4.16 BTU/ar.-°F - sq. Tt.

fe=_8 =
I AT (28.0)(IT7)
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4.16 =E(1) [(2)(0.01029)(9.0)(1) ten u ELHeEL - @) 1 - =i
4,16 = 0.349n + 1 - 0.010 n
N = 9.3 fins/ft. of circumference = 81 fins

Use ;OO to give us a 20% safety factor. This will give approximately 12
fins/ft., which is within reasonable spacing limits for finned surfaces.
Approximately eight inches of lead was used for shielding the Phoenix carrier.

It has been recommended by J. A. Lane of the Reactor Technology Division that nine
inches of lead be used on the revised carrier. This is intended to give & maximum
radiation at outer carrier sﬁrface of 50 MR. This tolerance has been accepted by
the Operations Division, and, through Operations Division, Hanford and sll parties
involved in transportation of the carrier. The total weight of the filled carrier
is calculated to be very close to 6 tons, which is the load limit of the T06-D Bldg.

crane.

Distribution

Culler;”
. Witkowski
. Lane
Unger

= ey b
B




£23

‘2: *
T
OAK RIDGE NATIONAL LABORATORY | e
, DPERATED BY 4 N
‘ CARBIDE AND CARBON CHEMICALS DIVISION (o % ¢
UNION CARSIDE AND CARBUON CORPORATION 18 .
o
®QST OFFICE SOX P s &{
! OAK RIDBE, TENNESBEK iﬁ\jaﬂgr‘l“ '\;%&
DATE:
March T, 1951 ORNL m
oENTRAL FILES NOM
Ll . - 5
SUBJECY: REVISED LOS ALAMOS RALA REQUIREMENTS 51.3 / |
coPY un.’é A
T0: Dr. John H. Roberson, USAEC-ORO
FRONM: C. E. Larson
: FILENO :.2/.2 , ¢
Crassification Cancelled L\ CEWITRRS |
T v/'\———f/"/= A‘.
| Cr Cranged TO: LW 0
‘ ot 2" | rechAUG JU 7
By Authority — VSR e
ate
l By//D —_ P v N
DISTRIBUTION:
Copies 1-3. J. H. Roberson
k, C. E. Center
5. A. M. Weinberg .
6. J. A, Swartout ‘%We'%'
7. F. L. Steahly
8. M. E. Ramsey v
9. E. J. Witkowski
10. F. C. VonderLage
11‘129 CQ Eo Lal"son
‘ Publicly Releasable

This document has received the necessary
patent and technical information reviews
and can be distributed without limitation.
the
' in

ited
—_—a—-memEn SALIER AMIFEE- T mniils e cawana acimimal manaleiss nader




| | - , 72N
m OAK RIDGE NATIONAL LAB&??"A:‘T:%R'J °}2 A _»

OPERATED BY

CARBIDE AND CARBON CHEMICALS DivisION
. UNION CARBIDE AND CARBON CORPORATION

LICC]

: March T, 1951
POST OFFICE BOX P R P
OAK RIDGE, TENN. N AT
ot~ BN Cﬁﬂte“ea . (
United States Atomic Energy Commission Ut &hF N ”/_,,s_ ,f-—l-:-—:"“’*
Oak Ridge Operations Gy futherity B L

Qak Ridge, Tennessee

BY ", CKASSIFICATION CANCELLED
Attention: Dr. John H. Roberson ) ~ 75 118
ADD signature v ate

Subject:  REVISED LOS ALAMOS RALA REQUIREMENTS Single rereview of CCRP-declassified -

documents was authorized by DOE Office of
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Reference is made to your letter dated February 15, 1951, on the above sub-
jeet.

The alterations of the Oak Ridge National Laboratory Rala Plant for the pro-

duction of 10,000-curie shipments of Rala are essentially completed. A

1,500-curie shipment can be produced in the old equipment by March 15, 1951,

or through the new ion exchange system by April 1, 1951, (The lstter alter-

native is preferred by both Los Alamos and ORNL, since it will permit testing
’ of the new system.) '

A Tecent tentative schedule proposed by Dr. R, P. Hammond of Los Alamos has
indicated the need of 30,000-curie shipments;: His proposed schedule was some-
what different from that shown in your request to ORNL for evaluation of the
practicaebility of 30,000-curie Rela runs, so his more recent schedule is in-
cluded. It is as follows:

1,500 curies or more - April 1, 1951
30,000 curies or less =~ May 14, 1951
30,000 curies or less - Two or three more
during Calendar Year 1951

Since the equipment was designed for 10,000 curies per shipment and no run
has yet been made demonstrating capabilities of meeting or exceeding the
present ORNL commitment of 10,000 curies, ORNL is in no position to guarantee
the production of 30,000 curies per shipment without at the same time being
assured of funds and time for msjor changes in process equipment, if any are
required. However, while a definite commitment for 30,000 curies per ship-
ment is not being made, it is the considered opinion of the Laboratory that
it will be possible to produce 30,000-curie shipments with no appreciable
costs due to alteration of the Rala Producticn Plant and with a relatively
smaell amount of money ($37,500) for capital equipment.

ManalPlisclosure of its contents in
o imad verson is prohibh.od
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While it may be possible to have the ghields ready for an sttempt at produc-
tion of 30,000-curie shipments by May ik, 1951, it is intended that the
second run be made at the designed level of 10,000 curies. The attempt to

reach the 30,000-curie level would be made only after a successful run at
the designed level of the plant.

Assuming 30,000-curie shipments are possible, which is very probably right,
these 30,000-curie shipments may be made as frequently thereafter as desired
until the 200,000-curie combined life of the cubicles is expended. There are
two cubicles replaceeble at a cost of $30,000 each, or can be overhauled for
$12,000 each.

Carrier Capacity

Hanford-irradiated slugs received by ORNL for barium production in the past
were specially selected from the cénter of the pile and, at the time of dis-
charge, contained an everage of 139 curies per four-inch (1,800-gram) slug.
During the transportation and processing time of ten days, decay reduced the
avaiisble barium content to an average of eizhty curies per slug. Approxi-
mately thirteen days® transportatiom, bandling and processing time (the phys-
jeal size of the metal solution equipment will require thirteen separate dis-
solvings and precipitations for thirty-kilocurie production), and the addi-
tional three days' decay will reduce the available barium content to sixty-

‘ eight curies per slug.

The chemical yield of the plant as modified is diffieult to predict, but it

is estimated that 85% to 95% yield will be obtained, The number of four-inch
Hanford slugs required at 85% chemical yield and containing 140 curies of BallO
at time of discharge is:

Aveilsble Curies/Slug Number of Slugs Required
Chemical Yield After Thirteen Days' Decay for 30,000 Curies
85% 57.8 520

Carriers availsble at present for the shipment of slugs from Hanford to OREL
are four 39-slug carriers, a comblned carrier capacity of 156 slugs.

Three new 148-glug carriers are in the design stage and will be fabricgted if
required, at an estimated total cost of $35,000., The total slug-carrier ship-
ment capacity will then be:

Four 39-slug Carriers 156

Three 148-slug Carriers Ly

——

Totaleosso 600 Slugs

- arg ol : asjzed person is prohibited g
* applicable Federal laws. - es under ,
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Ion Exchange (Purification) Cubicle Capacity

The ion-exchange purification cubicles » stendby duplicates, are designed for
& maximm of 10,000 curies each. Operated in parallel, a total of 20,000
curies can be produced. It is Probable . that the cubicles can be operated &t
50% over the design capacity at the sacrifice of chemical yield or purity to
make the total bateh size 30,000 curies, The chemical Yield is influenced by
the radiation exposure s> but the extent can be determined only from operating
€xXperience, '

It is probsble thst no changes in the cubicle purification equipment will be

- necessary to produce 30,000-curie runs. It is estimated that the cubicles
can survive a combined totsl of seven 30,000-curie rums. Any modifications

aimed at extending the cubicle 1ife beyond this figure will probably be quite
costly. Additional panel board instrumentation necessary to permit the two
cubicles to operate simitaneously will cost an estimated $2,500.

Costs

The additional costs attributable to the increased production capacity of
30,000 curies per run are estimated to be: '

Cepital Costs

Three 148-slug Carriers $35,000
Additional Instrumentation 2,500
Totel ... $37,500

Operating Costs

The estimated additional costs Per run to produce 30,000 curies over the costs
of producing 10,000 curies are itemized below:

Hanford Loading Costs $ Loo
Transportation Costs 3,000
K-25 Loading end Hauling Costs 300
Operating Costs 1,000
Canal Handling Costs 200

Cubicle Overhaul Amortizstion 2,h400
Total/Run... $ 7,300

£ This document eon H 9 on affecting the
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Dr. John H. Roberson -4 - March T, 1951

; Scuree and Fissionable Materia'l.s Costs

A 30,000-curie shipment compared to a 10,000-curie shipment will necessi-
tate the additional use of approximately 100 grams of plutonium and approx-
imately 600 kilograms of uranium. Based on a slug cost of $25.00 each,

the additional slug costs are almost $9,000 per shipment.

MRaLa

The MTR-Rala process is in the laboratory stage of &evelopment and experi—
ence gained in ten-to-thirty-kilocurie runs is expected to add very valusble
informstion in making decisions regarding the choice of process to be used
in the MIR facility.

Very truly yours,
ONAL LABORATCRY

L6 Do

¢. E. Larsgon

‘ Director
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Richlend, Veshington

By
.&ttentionz K. B; m1tag -

. Mlm:

nameummmumammem&%&mmus
f‘mmmmmtmmmmmemmsmw As

. you perhaps know such requirements depend emtirely upon Los Alamos' demand

. for extracted Re Ia.  Apparently, they are not in a position to forecast
: rftlnirmnirmuhuhzntumpmmmaamm poszuanmﬁmt—‘

xomny Inn Alm divects its request to Mr. E. J. mtmki, 'h;r
-telepbnm We then request delivery of slugs for our process. c

- mﬂmmtmmuemdmywnmm;utfranmam--
L mintmdwmmlmwmtacmmamcfthismm B

e In this cwt.ton we have requested Mr. W. J. lerkin, Onk mdgc, .
Am Eoergy Commission office, of Research and Medicine to africuny
: mm thue arrangenents by letter. ,

: Mthemadfownahslussaruesvewiugiveasmcha&mnoadma
uponihle

lk_?msbb

ai . J. Witkowski e
H. ¥..Stringfield i oo, —
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. CARBIDE AND CARBON CHEMICALS DIVISION:::7: - o0 cupere
UNION CARBIDE AND w CORPORATION L —

POST OFFICE BOX P
OAK RIDGE, TENN.

March 19, 1951

United States Atomic Energy Commission
Hanford Operations Office sy TR

Pogt Office Box 550 Ry
Richland, Washington

Attention: H. R. Freitag
Geubl-m:

Reference is made to your telstype message Number 2298 dated March §,
1951 wherein you request information on future Re I= slug requirements. As
mmkmwmhmumtséepmwﬁrelyuponmkhnos' demand
for extracted Ra lIa. Apparently, they are not in a position to forecast
their requirements which in turn plsces us in a sinilier posttion in commect-
' ion with scheduling slug deliverie:.

Hormally, los Alamos directs its request to Mr. E. J. Witkowski, by
telephons. We then request delivery of slugs for our process.

msmmtmmwmwnmthemtfmmmaw-
mmmnmamwmtaemmumormmm.

In this comnection we have requested Mr. W. J. Ierkin, Ok Ridge,
Atomic Energy Commission office, of Research and Msdicine to officially
confirm these arrangements by letter.

uthemedfornalaslugsaruasvewiugiveasmcha&mcadnotice

as possible.
) 'S:E‘x h s s
“HFS:bb
) B . Classification changed to
cc: . E. J. Witkowski UNCLASSIFIED ,
‘ ‘ KD. E-'..r- S‘b.‘ingfie}.& {insert i iavel and v _

bysanotyot L+ F. DAVIS 10-18-93
{Autherity for change in ciassification) {Date)
by . ‘&ﬂ X -
(Siqn.('%otl’mmmc'lmﬂ ;(D }
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To: FLSteahly _ Date: April &, 1951
From: REBlanco
e“e This docuraent. consiou: ci_._f_{___.
‘ Subject: Summary:uoReEA Run | m 7,\ pages ;;;:}._,_______,-,._.,. - D
C1as® / - — of. {cozmo, Scriea /4-5
All analyse at : ,
o‘\we& /’ Pre ‘4998‘%&131011 Steps
[ % sr %
(Cmrles) Total (Curies) Total
Dissolver Solution v 248 100 118 100
Undissolved Ba 93 375 - -
Metal Waste . 2 0.8 - -
Metathesis Waste ' 1 0.k - -
Metathesis Tank Rinse (A9) 3 1.2 - -
Column Feed ool 90.3 70 59.3

Summary of Precipitation Steps

Total Loss 6 2.4
Total Yield 224 90.3 5G.3
Total Unaccounted for 18 7.25
Ton Bxchange
(Percentages based on column feed)
Column Feed 22k 100 70 100
Column Effluent Waste 2 0.89 25 35.7
Sr Waste (Versene) 0.01k4 0.06 5 7.1
‘ Na Waste (HC1) 0.1 0.045 - -
Product #1 (6 M HNO3) 204 91.07 0.146 0.21
Summary of Ion Exchange
Total Loss ' 2.114 0.94 :
Total Yield 204 G1.07 0.146 0.21
Total Unaccounted for 18 8.3
NV,
Overall Summary Through Precipitation Steps and Ion Exchange ‘.
Total Loss 0.0 3.2 - -
Total Yield 204 82.3 0.1k 0.12
Total Unaccounted for 36 14.5 - -
Total Solids 62 gm .
Lead 10k ng ;l;hx;w d;c;;cn;y ?ns been approved for release
Fe ot Reported
1\1'1 1t 1
e . M/( Yomsiy //30/@
Ce 0.0063 curies Saitpical aformation Ofic
Nitric Acid Precipitation (80% 3)

Not enough carrier barium present to allow quantitative precipitation of Ba(NO3)
(Percentages on overall basis)

Product After Precipitation : 58 23.4 0.05 0.042
Total Solids - 2.3 gm
Pb h.p mg -
. Q;».""F“T{f') [ }nd] ; e
. Ce 0.000 23 curies Fi i CANCE!
2 / 30 q 5'
onawrs T

u‘S

CRATT = rerevieyy of CORP-gesiassiiins
| gno was whsrfz:'i r‘ S{‘v’—: 0’




L4
) T R T AT
o SFLLILE . ol Lo

FLSteahly -2 April 6, 1951
Be % sr %
(Curies) Total (Curies) Total

Carrier barium (0.5 gm) was added to the waste nitric acid and the barium recovered
by precipitation from 80% nitric acid.

Recovered Product 106 Lo, 0.k 0.34
(contaminated with Pb and
Sr from waste tank)

Pb 309 mg
/SR 6/ A
Total Product Shipped 6 —eorT— 0.45 0.38
P 313 mg
Waste Tank Heel , 18.2 7.33 - -
Barium remaining in
product tank after transfer
of product to shipping cone. 12 L1.83 - -
Overall Summary
Total barium accounted for 202.2 curies = 81.5%

REB:sjp
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3. IRHiggins
k. WEUnger
5. REBlanco




WLl C - S -

5142
= S

’ k] ¥
"This document consistsja'/._ ! n?

_copies, Series.

i

: -

No, of

Date April 30, 1951 File

Su’bjeg‘b Revigion of Operating Procedure Those Eligible
P To Read The
for 705-D Ra 1la Process . Attached

g I

By, R. E. Blanco Copy
Te L. J. Witkowskd
W. E. Unger

Befors reading this document; sign and date below:

Distribution: CLASSIFICATION CANCELLED
S I (S/D[ ?
1. BJWitkowski < ate
ADD signature iassified

2. WEUnger . iew of CCRP-dec
R Single rereview 0 ;
i . _Igglggms ‘documegts was authorized by DOE O?g;;‘
5 : fmﬁﬁic . Declassification memo of August 22, .
Publicly Releasable

This document has received the necessary -
patent and technical information reviews
and can be distributed without limitation.



To: E. J. Witkowski May 10, 1951

W. B, Unger
' From: =R. E. Blanco
Revision of Operating Procedure for T706-D Rala Process

’ Subject:

TION CANCELLED
Make the following flowsheel changes: CLASSIFIOA | 75
- Date
ure ret
ADD igret of CCRP-deC\assmed

A MNetathesis =
et i OE Otfice of
Make three metatheses instead of two. documents was authorized by Dst £ Offce
Declassification memo of August 2,

B. Ion Exchaenge Resin

Use C.P. Dowex 50 resin for all hot rumns. (60-100 mesh)

C. Ion Exchange Flowrates

The maximum flow rate for all ion exchange solutions is 60 ml/min (see
exceptions in parts D and F). The flows should be maintained as close to 60

ml/min as is practical.

' D. Water Washes

1) Use 1 liter of water wash after the feed instead of 3.

2) Use L liters of vater wash after the elution with 0.07M Versene
pH 6.3 instead of 5. Release air from top of column after 3
liters of water wash.

The flow rates should be: 1 liter at 60 ml/min followed by
3 liters at 240 ml/min.

3) The flow rates on the water wash after the HC1l elution should be
1 liter at 60 ml/min and 2 liters at 240 ml/min.

E. Sodium Elution

Use 12.0 liters of 1M HCl instead of 10.0 liters.

F. Product Elution

1) Use 5 liters of €M HNO3 at a maximum flow rate of 240 ml/min.

2) Follow with 7 liters of 6M HNO5 &t a maximum rate of 40 ml/min.

e result in sevel
. i i Al - Yn.
micabie ¥ edera] laws




E. J. Witkowskl May 10, 1951
W. E. Unger

G. Product Evaporation

Use a maximum of 25 lbs of gteam for the product evaporation.

HE. Carrier Barium

Add 0.95 gm Ba(NO,;), (0.5 gm Ba) carrier to product tank before
evaporation for all runs containing less than 10,000 curies.

REB:mp
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wr:mmammuwmmummmnmamﬁml
step evaporstor in the Building 706-D Rale Process. The existing procsdure reduces
ammuwwuummwmumnmmummw
tantulua evaporator. A one-guarter inch (outside diameter) tantulim &ip tube for deter-
mmu«mmzmmnmmx/ﬁmwm-mmm@mm.
As the salting point is reached, s precipitate (mostly NaN0O3) forms and spperently »lugs
the 4ip tube, rendering further 1evel measurement impossidle.

In order to verify this action, a one-fifth scale synthetic solution was evaporated
mafmxamMmﬁm;mlmmmmunm::m—umuam
of the £1st bottom. Minimum sir £1ov to the tube was provided ranging from an initial
five to & final ten kuhbles per minute and pressure drop fram an inttisl 15 inches 20
dowa to & final 1.5 inch. At the 100 ml mark, corresponding to the finsl process level,
mmm‘ﬁinmumﬁwmwwmmmtmemur
11ged. At this point, there was a 1/32 inch salt layer cne-half inch long on the inside
of the tude. cmtmampmtm«munwmmxuemsmmnmor
m(mxmu)m&memmlymnmmmmnqemM
and sufficient to cover the bottam of the tube. Since 1t is the nature of the salt to
cresp up the valls (on glsss and tantulus) sod bresk off in large pleces, it is assused
mtms-utimmmupmwpmmmmmnmarthsnerynm
formation inside the air swept tube (the process air bubbtling rate is considersbly
grester than that used in this test). mhe addition of 1.6 parts of Hx0 per part of

insoluble nitrate present permitted immediate functioning of the dip tube (at 23°C).
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To: F. L. Steahly 1INV Date: May 24, 1951

64
From: R E. Blanco Chis dueunient conlsists oL
Subject: Rala Run 74k, Mey 1k. 1951, Summary pRss

» - ian Cppiac =z S
No. _f—of 12 _copies, ScricsL#&=_

All analyses calculated to the same time.

Dissolver Sclution
Dissolver Heel

Hetal Waste

Metathesis Waste
Metathesis Tank Rinse (Ag)
“olumn Feed

b
Colurmn Feed A
Feed Tank Rinse

Effluent Waste

Sr Waste (Versene)

Ne Waste (HC1)

Classiﬁcation Cancelled

Precipitation Steps

Gross Ba % Sr Percent
(Curies) (Curies) Total (Curies) Total
- 14,509 100 6,623 100
- 329 0 - -
- 58 0.k - -
- 378 2.6 - -
- 337 2.3 - - .
17,43k 13,886 95.7 2,245 33.9 z%%}
-
Total Ba Yield 95.7%
Total Ba Loss L4.9%
Jon Exchange Steps
17,434 13,888 95.7 2,245 33.¢
50 33 0.23 6 0.27
3,902 28 0.20 1,398 21.10
776 66 0.h45 238 3.59

The eluate radiation monitor did not show any significant
loss in the sodium waste. A valve broke during the product
elution allowing the product to pass into the Sr and Na waste
tanks. All wastes including dissolver heel were combined and
returned to Tank A-9 for recovery by a sulfate precipitation
and metathesis.

Total column loss to this point was 0.88%

‘ C

By Authority Of
By 2

-’

Total Ba curies in the system = 14 ,509+329— 14,857

Rctal Waste (SOy)
tathesis Waste
vulumn Feed

letathesis Tank Rinse (Ag)

Total Pa

Total overall loss to this point was 5.78% o 55 .

This document has been approved for releas& !E = 8 :;,

pateQEP 1 1971 t the public by: o n= 8ES
L =C

1lst Recovery Run i -é we
Precipitation Steps ;g:ﬁ// @‘ g;_. a g

ok &—1 T =5

formation Officer .?E Eg%gf?

2,331 15.7 - 5y Ss:

- Ly 2.97 - E %% %

7,211 k4,808 32.5 478 S ga ’gt o g
6,722 L5.ol - = 3= esse

78] §i£§<a}§

accounted for 14,322 g6.4 S = 2EZ
T '§ é




Y FLS-T03
FlSteahly -2~ May 2k, 1951
Gross Ba % Dr Present
‘ (Curies) (Curies) Total (Curies) Total

These figures indicate that not more than 3.6% of the Ba remained on the resin column.
The high figure Tfor the Ag rinse showed that metathesis was poor. As a result, the BaS0
was retained on the filter when the solution was transferred to the ion exchange feed tank.

Ion Exchange Steps

The ilon exchange feed was initially pH 7.4 instead of the usual 11 and was yellow.
V“hen the pH wes adjusted to 10 to ensure the complete dissolution of BaS0y, a yellow ppt.
formed (U ?). The solution was adjusted to pH 6.3 and passed into the column.

(% based on columm feed)

Column Feed 7,211 4,828 100 478 100
Feed Tank Rinse 432 8.9 15 -
Column Effluent 2,874 171 3.5 281 -

Sr Waste (Versene) 443 0.77 0.01 1k -

Ne. Waste (HC1) 89 1.8k 4.3 0.89
Product 3,040 62.9 3.3

Total Ba unaccounted for 22.8

(Analyticael accuracy poor due to the presence of precipitate in the feed).

‘ Recovery #3

The wastes in A~ were again precipitated with HoS0k and the precipitate metathesized.

Precipitation Step

Metal Waste - 263 - -

lietathesis - 116 - -

A-9 Rinse - 1,530 - -

Column Feed - 1,475 - -
Total Barium 3, 40Ok

Total Ba unaccounted for (6,722 - 3,404) = 3,318

Jon Exchange Step

About twice the normal amount of acid was required to adjust the feed pH, indicating
the presence of excess buffexn Was too much Versene Addedg

% based on Column Feed)

Column Feed - 1,475 100 ko 100
TFeed Tank Rinse - 23 1.56
Tffluent Waste - 1,250 8h.7 Lk 10k
Sr Waste 50 L5 3.05 0.8¢ 2.1
Ne. Waste (HC1) 12 11.8 0.5 0.11 0.26
Combined product
lecovery Rums ;1 and 2 3,969 3,620 - 3.7 -
Funing HNO, Waste 625 25 - - -
Pooduct Tank Rinse 20 22 - - -

Product Analysis Pb - not detected
Final amount shipped - corrected to shipping time 3,204 curies
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Dec!ass'\ﬁcat\on memo 0

FROM; R.E. Vaughan

SUBJECT: 7T05-D Liodification Project
Tirst Full Level Production Run

1.0 Sumery.
73 ¥ slugs were dissolved and processed thru the new equipment, crud Iilters,
process filters, and ion-oxchange purification cubicles. The mechanical
failure of a distribution valve in the ion-exchange cubicle spilled the ex-
tected product yield, 12,000 curies, $1to the waste. Tho waste was subsoquontly

reprocessed in stand-by equipment where 3000 curies was recoverad as product

and shipped 21 May 1951.

1.1 The slugs wore charged to the dissolver on 13 May 1951, dissolved, pro-
cessed, and the product shipped on 21 Mey 1931.
The slugs were dissolved in two batches and @ hecls dissolving, yielding
the following amouwnt of product.
C'gs Be REFERRED SLUGS
CCD= C's Ba TC LST APPROX. Cle/SIUG
lgt }METAL DISSOLVING 90565 8023 358.1 207
ond. FETAL DISSOLVING 5443 Le17 29.5 216.6
YETLS DISSOLVING 329 291 1.9 170
TOTALS 14,838 13,131 62.5 21k av,

211 new equipment inmstalled in conjunction with "A" cell operations functioned
vory sebisfactorily. The crud filtretion wes fast - 2,6 gellons psr minute
average. The process filtration was also fast - 1.5 gellons per minute averago.

. The losses thru these



The transfer to the 0.200 ion-exchange resin cubicle was mede easily. The
gampler unit worked very well and the fecd solution pH adjustments were nads
with 2 minimum of offors. Adjustment of the feed flow to the colurm was
handled very nicely thru the inductbion flowmeter. A1l multivay multinort
plagbic plug velves wero operatod with eese. Thig was prior to the bime tho
product was to be stripoed from bhe column and passed to the tantelum-lined
product evaporator. Frocess valve - £V23 - vas positioned 80 that the Ilovw
should pass bo the evaporator. However, when the product was eluted from
the column it passed into the main waste tank ingtead. This was discovered
fyror the fact that the liguid level in this tank roge and with 10 apparent
reason. The position indicator was changed SO that the flow should be ai-
rected to other tenks bub gtill the flow wenb only to the main waste bank.
At this point a recovery rum Was insbigated and all wagte solutions in the
resin cubicle were returned to 5" cell where they were corbined with the
original metathesis losses and Jissolver heels. This combined solution was
then processed sterting with the extraction sted as rscovery run Ho.l. The
jon-exchange purification was made thru stand-by equipment, the ¥0.300 resin
cubicle, identical with the No.200 cubicle and instelled for just this pur-
pose.

After the transfer of product from 4-9 to The Fo.300 cubicle was made, &
semple of the A-Q rinse revealel That approximately 50% of the product was
atill in A-9. This was pelieved due TO &% incomplete metathesis since the

A-Q rinse gample had a preoipitate in ib. Tais A-Y vinse was in turn pro-

cessel a8 Yecovery Iwi To.2 sbarting with extraction step sgall.




Recovery run lo.l was carricd thru wp o the fuming nitric precinlt tabticn step.
This product yield was reteined in the product svaporabor unbil recovery run
o, 2 was completed up tc the same point. The product sields were then conbinesd

in the product evaporator and processed to final completlicn as one run.
The fuming nitric acid precipitation operaticn wae carried out very S& isfac-
torily. Tae transfer to ths shipping cone was made eagily and with only & small
heel leoss. The cone manipulator worked very woell. The A-15 vecuwm did not
Furnish onowsh air sweep thrv the charging head Tor evaporation so0 bhe emer-

o R

sency jet from the charging Heads to A-106 was utilized for tials operation.

G

1 ~

This evaporatlon to dryness redqu i1pod 12 hours. 3157 curles of product was

hipped to Los Alamos, 21 Mey 1951,

The following tabulations give results of 21l runs. The vesulbs of initial
‘ run are shown wp to the polub where plagtic valve failed. A1l valves given
arc referred to LST of 1320, May 20, 195L.

e AT YT
THTTIATL, RUI
e

PRECIPITATION

TEID; DISSCLVER SCLUTIOH 12,840 curies

T0SSTS: 1OTAL WASTE - lst EXTRACTICH 23 curies
LETAL WASTS - 2nd EXTRACTION on
I ETATEESTS 334 "
A-O RIUST 205 M

oot T 20 Pt i Y. eyt Y
vTIlD: 9h.5,, BASID ON LOSSES 1




STATHESIS FROL A-9 (enelysed in feod tank) 12,157 curies
TEED EFFLUENT 25 curies

1"

FTEED RINSE e

VERSEIE WASTE 53 "

#CL WASTE a3

195 curies 95 curies

98.3% BASED O LOSSES 11,962 curies
this point the mechanical Teilure of PV-23, a distribution velve, occured

and the product was logt to bthe waste. 0 confiymation O

made bub it is resgonable Lo assume T

RECOVERY RUN HC.1

CIPITATION
(1) RETURH FROM NO.200 RESIH CURICLE 11,962 ¥
(2) IN TTAL METATEESIS TOSSES 334
(3) A-9 RINSE - THITIAL 290
(%) DISSCLVER HEEELS 291
e
12,885 curies 12,885 curies
ETAL WASTRE TYTRACTION 1215
T ahh
A-0 RIOBGE 5350 ¥2
S
s 10 R [aFat! st
5010 curies 8010 curies




YITLD: 37.9 % BASED Ci LOSSES

*¥1 Assuned thet 211 product strivped frow the columm.
%2 A-9 rinse showed & vpt - incomplete mstatheslis.

RESTIT CUBICLE

TEED: METATHESIS FRCL RECOVERY RUN II0.1
(enzlysed ih feed tank)

51 curies

}_.l

LOSSES: FESD FEFFLUENT

- - 1
FEED RINSE 382 ¥
VERSENG WASTE 1o
ECL WASTE 77"

YIELD: O&k4% BASED O LOSSES
‘ 69.5% BASED ON YIZLD (product semple)

RECOVERY RUN IND.2

PRECTRITATION

FEED: A-9 RIISE FROM RECOVERY RUI IC.1

TOSSES: METAL WASTE EXTRACTION 250 curies
METATRESIS 116 "
A-9 RINSE 1354 "

1720 curies

VITID: 71% BASED ON LOSSIES

611 curies

3258 curies
2640 curiss

5950 curies

1720 curies

4230 curies




RESTI] CUBICLE

FEED: METATEESIS FROM RUN NO.2 1305 curiles
(anslysed in feod tenk)

TOSSES . FRED TFTLULNT 111k curies
TEED RINSE o0 "
TERSENE WASTE Yy "
HO1 WASTE 1"
1188 curises 1186 curies

19 curies

YIZLp:  9.1% BASED O LOSSES h
1k curiss

39.4% BASED ON YIELD *#3

A1

*3 Product yields from recovery IUIl Tio.l and No.2 combincd in product tani,
The velue given here is obtained by aifference between yield for rua No.l

‘ 2nd combination of run No.l and No. 2.

FUMING NITRIC ACID PRECIPITATION

FEED: PRODUCT YIELD FROM RUN KO.1 and 0.2 320k curies
1,0SS: FUMING NITRIC WASTE 25 guries
YIELD: 98% BASED ON LOSSES . 3179 curies

97% BASED ON YIELD 3157 curies
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Valve failure - otheT operational gifficulties.

The valve which falled was PV-23, a 5.port L-way digbribution valve. The
velve is constructed of a stoinless sbeel hull, © 1uorothenc body, and &
teflon plug. The plu ig spring loaded from the bobtom which srovides the
pregsure To geat the bapered plug in the body. The rotation of the valve

plug is osbtained thru a worm and geaxr mechanism wounted at the top of the

valve., This mechanism is acvated by a flexible caple from the valve P posi-

tion indicator hendle movnted on the pancl board. Mg.l, gives & scchional
view of the congbruction and assembly of this valve.

silure has not been determined, The rirgt indice-

| )

The exact nabture of the

+ion thab the valve was not satisfactory vae derived from the fact that the

w2}

liquid level in the main wasbe rose and with no spparent reasoil. A check

oFf the positilon sndicator showed that the flow ahould have been directed O
the product eveporator. The Pirst thought was that the position indicatoxr
vas out of adjustment, however, & QuiCi test revesled thab the flow from the

coluzn was dirvected +to the wasbe tanlk 0o matter what position was indicated.

Trom this test 1t was concluded that the valve plug could not be made to

Tailure of the valve plug to rotate could be cutributed to 2 numper of things;
narely, bthe gear pin hat gheared, the czble had paxrbted, or the gears had

gtripped. The oin which fagtens the driving geeX to the geer shalt moy have

shezrsld, bubt this appears alikely sincs all thess nins are of b ardened tool

o/

-




Thet the cable had parted OF broken loose from its end fittings ig rether ro-
mote since all the cable asgemblies Were tested at 35 inch-1bs of torque prior
4o finnl asseribly with the velve. Also an attermt to pull the cable from within
the casing wers of 1o 2 ~11. If the cable had perbted ;4 ghould be easily To-
moved from the cesing since it turns freely wibhin the caging during ODe atiomn.
The fect that the casing has a number of sharn bends in iT petween the velve
and the position indicator hendle Cn the panol board would not interfore wit
the removel of tho ceble by itself or & portion of the ceble; bub, one would

£ind it difficult to remove the ceble with the end Titting attached becauss

ct

Hh

his fitbing is too long and rigid to permit 1t to pass sround too sharp & bend
ip the casing. If the geers hed stripped & grinding Or grating gengation
would be felt in turning the position indicetor hendle; wut instead, the im-
adicetor handle conbinued to turn as would normally be expected.

During the period whon this velve - and all the plasbic valves £or thet matter -
vere being designed end constructed, gpecd was of greab importance znd no long
tern rigid and thorough test progran could be Justified. Bearing in mind theat
the velve had beeh uged numerous bimes prior to the time of failurc, 1t 18
gifficult to pin-point the exact causc OF atlurc. vhon the cubicle has beeln
deconteminated, a closor inepection of the velve snd 1Us related perts will bo
nede o detormine the following: How the velve falled, vary 1% feiled, end

whet should be dons to rsduce +he chenco I0Y future fellure. A meno to COVOY

the =zbove will be issued atb thet time.




Othor onerating difficulties arosec and although they &id not sffsct the proccss
efficiency they are undesirsble and should bz climinated.

A golution back-upn occurrsd in the process £ilter cubicle and valve 33 bestwecn
the nrocess blow tank and Drocess filtors gobt hot. This velve 1s located out-

The sperger lines to the feed tenks in the resin cubicles wob "hot" from s

(=0

it various plecez radistion was detected along the openings between tho filter

plugs and plug holes in bobh the crud and process Tilter cubicle.

Velve 208, a2 plastic diaphragy velve vhich regulatsd the flov fyron the sluate

tenk to the column, leaked air into the cluste stresm. This loakege of alr is
' undssirable since there is a possibllity of "wepor-locking" the column.

The area adjacent to the fumnel valves was high in background - approximately

5R/ER.

Radistion was detected along the space between the resin cubicle top and the

cubicle pit.

During the evaporation to dryness of the product the loading cubicle and carrier

became inexplicably contaminated.

This briefly covers the during-run operational difficulties. Two after-run

difficulties arose and require specilel mention.




After the product was shipped attempts to wash out the heels loss in the pro-
duct eveporator and rescover this in & spare cone for isotope shipments were

mede., In this oporation the cone manipulator failed. No carrier was avail-

able in which to place the cone in order to disengage it from the menipulator
hesd, A pair of tongs was used to clamp the cone and the head rotated to dis-
engege. The head however could not be mede to rotete. Since the head is acuated
by a flexible shaft from a dizl knob on the control panel, it was assumed the
cable had parted. Thin strips of lead were wrepped around the head and the
moveble ghield rotated to cover the charging heads, this reduced the back

ground to allow enough time for repsirs. Close inspection revealed that the
failure occurred where the drive shaft was brazed to a brass driving gear. The
gear snd shaft were removed and in brazing together again an attempt was made

to Till the cable socket with brazing material in order to glve the maximum
Joins strength. The menipulator now works very well. The aligmment of the
menipulator with the product cone carrier was nos disturbod.

During decontamination another plug velvs, DV-21, failed. This fallure was

thet the shaft hed parted approximately two o threc inches Irom the posltion

1

indicator heandle on tho panel bosrd. A smell porticn of the cable left in Tho

0 oeas . - . A ; o pran -~

end Fibtin, ves sweatod ovt and the ceble resoldered to the ond fitting. Las
< L SR P S I T [ L3 P 15

cable caging was reduced in lomgth to correspond o Ths novw cable length Thie

- - —~ TR K- PR - - — [ SN
velve hes been usced numerous bimes since repsiring and works very satisfactorily.
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o oxplenavlon could pe offorcd as

velve will be oiven slong with the memo covering PV-23, the distribution valve




3.0 Plans are 1o decontaminate the Wo.200 resin cubicle, remove it from the pilt,
deternine the cxact nature of valve PV-23 failure, and make the necessary
repairs to piaco the originel equipment in an oﬁerable condition., Hfforts
will be madce bo reduce the rediation hazerds along the cracis around the Iii-
ter cubicles and the resin cubicle. ALl minor oporational d&ifficulities will

e eolininated

3.1 Several ideas hav

@

‘peon edvancsd concerning the: future plans.

Changes in the process in which the hydrochloric acid concentration has besn
reduced from 6N to 1 would tend toward the use of stainless stecl type 316,
since this perticular type of stainless has ghown very good corrosion resls-

-

tence properties at higher concenbrations of HCLl than is now used. With the
cooperation of the laborabory group 2 series of lab scale runs will be made
. uging & type 316 stainless column to determine the feaslpility of using the
material thru-out the cubicle.
If such proves feasible then the use of & metal plug in the present plug valves
could be justified. This offers a definite advantage over the use of z plastic
plug - as now practised, in that only one substance would be subjoct te fliow
under the sesling pressure. The body would tend to resolve itsclf around the
plug, offering good ssaling cherecteristics, and leaving the plug free to turn

with e minimum of torque.

In the cesge the use of sbainiess is not feesible the plug for the plug valve

(I

could be mede from Hasbelloy "C' materisl which ig Inown to have excellent

corrosion properties to ECL concentrations ebove the present flovghest con-




e

Tt ig possible to eliminate altogether the use of HC1 in the process. The
el is used to remove the excess sodium ion from the colurmm which otherwise
would be removed with the product. This contemination of the product is un-
dogirable. However, a revision of the product evaporator or a purchase of a
new one with revisionsg incorporated would meke it possible to remove the
godium from the barium in the tank by fuming nitric acid precipitation step.
The sodium ion concentrebion is such that a crystellization of sodium nitrate
is experienced in the evaporation step proceeding the fuming nitric precipi-

tation.

ct

By raising the dip-legs they would not become plugzed during this procedurc and
process control could still bé meintained thru the liquid level indicator as

is now practiced. Revision of the present product evaporator is impossible
since this tank cannot be dismantled. Purchase of & new tank incorporating

nev dip-legs would require & long time (three to four months). On this basis
this proceedure is not practical,

The plug valves could be climinated and replaced with enough standard globe

at

and velves to zive desired process flow requirements. This procesdure

K}
¢}

would. require major process changes and more flexible cebles.
The use of the now existant HCL waste tank as a catch tank and subsequent

stting of each solution to its required tank is possible. Thils tanit is made

J
of Hasbelloy "C" material and conteminstion of product with undesirebles such
as iron, chromiun, and others is not too serious. Eowever, cross-conbamination

of eluabe solutions is possible.




A spray wash preceeding the product removel step does not offer ultimato in

safeguarding against this anticipated cross-contaminztion. Also this requires

.

major equipment changes. IHowever, such an cquipment change does away Wi th

jots which seemingly are rather trouble-fres.

L&)

meny remote valves and utlizes
T+ would be well to mention hers that atbcmpts were mads tc titrate The colum

in 0.200 cubicle to determine adequecy of the resin for this radiation level.

o conclugive resulte were obbained and laboratory d1ld nct offecr a definitoe

Y

statement regarding this point, This can only be answered by the successiul
completion of a run of the same radiation magnitude. In view of this stand,
onerabtions desires only to place the equipment in a satisfactory operable
condition and this plan will be followed.

The engineering department is studying the use of metel plugs in the present
velves; actually the repair of the present valves will be a replacement with
new ones. The valves nov in use are expected to be too hot to work on. A
new redistion monitor will be ordered as well as a flow element for the induc-
tion flowmeter. In decontaminating it is highly probeble thal these instru-
ments will be left inoperable.
Decontamination of the §o.200 resin cubicle is well underway and is proceed-
ing very satisfactorily.

Design and procurement of necessary material for repeirs are In Progress.

Log Alamos tenmbatively sets 15 July 1851, as next desired ghipment date.

This date can be met.
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MEMORANDUM
T70: F.L. Culler

FROM: W.E. Unger

SUBJECT: Discussion of 706-D Modificetion Project and
“w Possible Equipment Design Changes

INTRODUCTION

This memorandum summarizes results of the firsé high level Rala run
in Building 706-D from a deslgn standpoins. An effort has been made %0
1nciude all critical comments and %o enalyse equipment and genexal design

problems.,

The first run has indicated that some equipment changes should be made.
Three possible schmes have been outlined. Fleass review these suggeseions .
both for details conteined in each scheme and for the schems itmelf. We
mat decide on wha® changes are to be made in the T06-D equipmend very soon
since & run is now scheduled for the latser parst of July, 1951.

The design section will eppreciate any sud &all dessructive and conséruc-
tive criticism particularly construchive since some definite alterasions

must be made.

Coss estimases are only guesses and should not be used for eppropria-
tion requests. : -




-
. -3-
1. Run #4k, the high level break-in run, flopped beceuse of the mechanical i i
failure of the distribution plug cock, valve PV-23. The cubicle is to be Co

returned to operating condition by one of three slternatives (corresponding
to attached sketches A, B, and C).

(4) Replace or repair valve PV-23 and any other equipment desmaged during
operation or decontaminetion procedures.

(B) Replace all plug cock valves with manifolds end remotely-conbrolled
commercial Mason-Neilan hydraulic valves. Replace the column deaerator
assembly with one of atainless, or glass eand stainless, with a large
resin passage. Install valve in resin flush line to W-l2.

(C) Replace column assembly &s in 3B, instell resin flush valve e&s in B,
Employ HEC1 tank as Column Catch tank - install jets from EC1l tank for dis-
tribution of column effluent sccummulated in HCl waste tank,

2. Decont%‘hion D% ' : ,

De/oontamimtion of the #200 Cubicle (preparatory to the inspection of the
defective valve) has not been readily accomplished. Steaming was never.
employed, probebly for fear of forcing contamineted gases from the cubicle -
: pit. The cubicle has been flushed, inslde end out, with water, versene,

“ and nitric moid. The cubicle was withdrawn from the pit and submerged in
nitric acid. The shroud clesned up well, and has been returned tc D-
Building. The frame assembly now located in the burial ground, reads -about
10-20 R. The tentalum evaporator filter and the vaste tank are apparant -
hot-spots.

W di < tals bt

A1l valve drive assemblies contained acid-vulnerable parts. The aci?
inundation has probably ruined the valve drives (consisting of worm and
pinion on the plug vaelves, and planetery trensmissions on the gate &nd
dlephragn valves), the flexible shaft assemblies, the ion-chamber monitor
and the induction flowvmeter assembly.

3. Desireble Changes

The Operations Division has itemized certain equipment inadequecies, some?
of which can be remedied.

" QOperations considers the lack of off-gas vacuum gauges and specific
gravity mencmeters a serious inconvenience.

The manometer lines are all small (1/4 inch %ubing ), the combined N
effect of the air purge pressure drop and the surface tension pressure '
reflected back to the manometer 1s esnnoying.

wins I
7 e Atoriie Energy




-ha

. .

The torsionsl deflection in the flexible shaft valve controls and the
pack lash in %the drive gearing require that the lost motion in positioning
the plug velves be always taken up in a clockwise direction to insure
registration between the plug end body ports of the valves. This feature
(relatively, common in all gearing not specially spring-loaded %o ebsord
back lash), combined with the lack of confidence inspired by the plug valve
failure in run #k4, would make any plan to obviate the use of plug valves
sure of scceptance.

The process flow lines have been plugged with foreign nmatter during
cold-runs. Operations feels that e plug during a hot run 1s a serious
probability. The need for pressurized feed 1s persistently ascribed to
the pressure drop on the process lines (1/4 inch tubing) may be.replaced
with 3/8 inch tubing if the plug valves are eliminated, and the 1 8 inch
I.D. flowrator canmla may be enlarged %o 1/k inch I.D. at the sacrifice
only of sensitivity.

The column assembly design has three disturbing features:

(a) The resin pessage from the deserator thru the plastic valve and into
the colwmn is uncertain; end uniless tedilous techniques are employed there is
danger of flowing the resin slurry i.to the deasrator and thence to the W-12
waste 1ins. A walve must be installed in the W-12 line %o remedy this.

‘ (b) Gas accummlated in the column displace~ the 11quid level which recedes
below the resin level. If the passage between the colwumm end the dsaeratsor
is left open (feasible if the W-12 lirs ls velved) the gas would accummulate
in the deserator which has sufficient volume (4.9 liters ) to accammodate all
the gases introduced normally into the colum system. '

(¢) There is at present no way of determining the liquid level mor the resin
level in the column. There seems to be no practical means of accomplishing

this.

The volume of the feed tank (21 liters ) end the HCl waste tank (18.4
1iters) are too small for the volumes of process solutions they are required
to handle.

 The feed %tank and tantalum evaporator menameters do not read to the
botsom of the tanks, The tentalum evaporator can be altered only by the -
fabricator.

N .
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Repair Schems A

Return cubicle to original condition. No design changes.

1. Install Moore differential transmitter between Feed tank and cell air
(connected to pipe fitting tapped into cuticle floor plate) for off-gas
vacuun Indication.

2. Determine nature of PV-23 failure and correct. Dismount and inspect
..-% of all valves, Replace flexible shafts through-out.

3. Replace Monitor.

k., Replace Flowrator.

COST

Flowvmeter replacemsnt $ 500.00
PY Valve insmpection 500.00
PV-23 replacement 900.00
Flexible sheft replacement (8) 200,00
Jon Chamber replacemsnt :500.00
Moore Transmither LIV WY
Shielding additions 500.00
Miscellansous 600.00
Total $ 4100.00

20% Contingency 800.00

$ 4900.00

Repair Scheme B

Incresses volume of feed and HCl tank, replaces plug valves with remotely
gontrolled hydraulic valves, defer colum air-displacement by employing
dmserator as a gas accumlator.

1. Remove - > :» Of corner sangle and remove and replace feed tank with
oLs of 30 .rver capacity, 3/8 inch manometer lines ( and additional specific
gravity line). Drill floor plate to admit new manometer lines. Install two
new Moore differential transmitiers, one betweeen shors leg and specific
gravity lines, one between short leg and cell air.

2. Remove columm assembly and replace with integral stainless column
deareator. ‘
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Repeir Schems B, cont'd

3., Remove ell plastic valves and replace with seven hydraulic-controlled
valves and one flexible shaft-controlled gate valve.

L. Replace all affected process piping with 3/8 inch tubing.

. Replace flexible shaftas (3).

>
6. Inspect and repair valve trensmissions (3).
T Replé.::e ion chamber monitor.

8

. Replace flowrator.

COsT

Feed Tank $ 700.00
Moore Trensmitters : 800.00
Colump. Assembly 600.00
Hydraulic Velves (7) 1400.00
Piping cosis 1700.00
Flexible shafts 75.00
Valve transmissions 300.00
Ion Chamber replacement 500.00
Flowrator replacement 500.00
Shielding additions 500.00
Miscellaneous 600.00
Total $ 7675.00

20% Contingency 1600.00

$ 9275.00

Repair Scheme C

This utilizes the column arrangement of B, but uses a catch pot and Jet
system for distribution of the column effluent.

1. Seme as B. Install new feed tank, specific grevity indicator, and
off-gas vacuum indicetor.

2. Seame as B, Install integral column assembly.

3. Remove 2ll plasfic valves and install one flexible shaft-controlled
gete valve and globe valve (resin flush and feed throttle, respectively).

e
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Repair Schemes C, cont'd

L,
5.
5.

Te
8.

9.

16.

1l.

Semse as B. Replace process piping with 3/8 inch tubing.

Seme as B. Replace flexible shafts (4).
Same as B. Valve transmissions.
Same as B. Replace Ion Chamber.

Same as B. Replace Flowrator.

Replace HC1l waste tank with larger tank heving necessary Hastelloy

Jet dip lines.

Instell two new Jjetss on HCl waste tank.

Install tantalum Jet dischargs nozzle in tantalum off-gas neck.

COST

Feed Tank

Moore Tranmsmitters
Column nssembly
Piping costs
Flexible shafis
Velve transmissions
Jon Chamber
Flowrator
Shielding additions
HCl1 Waste Tenk
Jets (2)
Miscellaneous

Tobal
20% Contingency

$ 700.00
800.00
600.00

1700.00
100.00
450.00
500,00
500,00
500.00
900.00
200.00

1200.00

$ 8150.00
1600.00

$ 9750. 00
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Recommendetion

Laboratory tests (R.E.Blanco) are underway to determins the feasibllity of
using stainless steel for the column asmsembly. Preliminary resulis indicate
that less then 300 mg of iron, 40 mg of chronium, and 10 mg of nickel will
be contributed to the product streem. These quantities can be accommodated
bty the fuming nitric precipitation. It is recommended that the glass column
be replaced with an integral stainless column deasrator assembly.

The ion exchange process has not been cvoxolusively demonstrated at high
radistion levels. It may be desirable to keep the investment in equipment

'to s minimum unsil the ion-sxchenge process has been successfully used in

hi - o33 o
lies ynuer a

2 series of high level runs, Schems A represenis the minlmm cost,

Scheme B, presents the moss easily operable equipment, but the relasively
vulnersble valves are regerded with less confidence then simpler but less
e2sily operable jet distribubion system.

Scheme C, affords the moss reliable equipment by reducting she number of
moveble perss. It will permit some cross-contamination of successive
elutrients but this will probably not be serious.
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October 2, 1951

C
U. S. Atomic Energy Commission LASSIFICATION CAN;}?ED
Post Office Box E =~
Oak Ridge, Tennessee s‘m oreviaw of ccgp.dec]
Attention: Dr. N. H. Woodruff, Dirsctor ¢~cuments was authorized by DOE Office of

Division of Research and Medicine - :'2ssification memo of August 22, 1994.

Subject: FUTURE RALA DEVELOPMENT AND PRODUCTION FROGRAM STUDY
Gentlemen:

It has been requested in & letter from N. H. Woodruff, Atomic Energy
Commission, to C. B. Larson, Oak Ridge National La'boratory, entitled "Future
Rala Requirements¥, (RMA:WBA WJL) , dated September 18, 1951, thst Oak Ridge
‘ National Laboratory review the present status of the RaI.a development and
production program, and estimate the cost and time schedules that would be
expected for the following program alternatives'

Program #1 - Continued Rala production at ORNL using Banford or
Savannah slugs.

Program #2 - Pllot planting an MTR-Rala process at ORNL with a subse-
guent production plant at Idaho.

Program #3 - Pilot planting an MTR-Rala procegss at Idaho with its sub-
' sequent conversion to a production plant &t Idaho.

In eddition it has been requested to determine the cost which will be incurred
by April, 1952, on the present MIR-Rala development program.

Program #1 is novw in operation; hovever, the production goal of 30,000
curies per batch has not been reached. The first full lsvel production run
is expected in October, 1951. The tims schedules for Programs #2 and #3
reflect the minimum time required for the completion of the development and
plant construction (see Table I).

The program cost of Rala production at ORNL (Program #1) will be $501, 000

for FY 1952 and $44k 000 per year for FY 1953 and succeeding years (see Table
II). Since the present equipment was designed for only 10,000 curie batches,

result in
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Dr. N. H. Woodruff -3 - October 2, 1951

it will probably be necessary to install additional purification facilities °
to assure the production of 30,000 curie batches in the ORNL Rela plant. This
will cost about $400,000; $100,000 for further chemical and equipmént develop-
ment and $300,000 for the new equipment installation. The need for this addi-
tional expenditure will be dependent on the results of the next Rala production
run in the present ORNL ion exchange facility. '

When it is possible to replace the Hanford slugs with Savannah slugs, the
Jearly program cost of the ORNL plant may be reduced from $4lik,000 to $372,000
as a result of the decrease in transportation cost.

If the Rala production extends through a flve year period, the total costs
of Programs #2 and #3 will be $4,169,000 and $4,132,000, respectively, as com-
pared to $2,689,000 for Progrem #l (see Table V) The costs of Programs #2 and
#3 include the cost of Program #1 through the middle of FY 1954. This is neces-
sary to provide continued production until the schseduled start-up date of a new
plant provided by elther Program #2 or #3. The costs of Programs #2 and #3
exclusive of the interim cost of Program #l are $2,625,000 and $2,627,000,
respectively, (see Tables III and IV).

Until recently, the Rala development program at ORNL was essentially Pro-
gram #2. If this program had continued, 15 man-yeers and $800,000 would have
been expended by April, 1952. However, the program 1s now being limited to

’ chemical, unit operations and preliminary plant deslgn study phases. This, and
' the preparation of final reports, will involve approximately eight man-years
at & cost of $215,000 in FY 1952.

All estimates have been made on the basis of 12 production runs per year
containing approximately 30,000 curies per run. Reducing the number of pro-
duction runs per year will probably not significantly reduce the yearly progream
cost. This is because of the usuasl experience of increased maintenance costs
for a chemical plant not in continuous operation, and the requirement that the
Rala production be available on & two weeks' notics.

The cost data presented in this lettsr were based on the best information
avallable at this tims. It 1s belleved thaet the cost estimates for the thres
programs ars reliable for comparison purposes. However, following a definlte
progrem decision, further evaluation of the selected program will have to be
made prior to ths submisslon of a firm program proposal.

Very truly yours,

OAK RIDGE NATIONAL LABORATORY

C. E. Larsod, Dirsctor

FISteahly-WKBister-CWschersten/sjp/bb
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Table I

Rala Production Program

Tims Schedule*

Program #1: Plant now in operation

Program #2: Pilot Plant (ORNL)
Start-up July, 1952
Complete Jan., 1953
Plant Start-up (Idaho) Jan., 1954

Program #3: Pilot Plant (Idaho)
' start-up Nov., 1952
Complste July, 1953
Plant Start-up (Idaho) Nov., 1953

*This time schedule assumes that the program decision is made early in
November, 1951.
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Table TII

Rala Progrem #1

Cost Distribution

(Basis - 12 runs per year with production now available)

FY 1952 FY 1953 FY 1954  FY 1955

FY 1956 Total

Development $ 87,000(8) $ 25 000 $ 112,000

Plant Modification 8u,000(?) 300, 000(¢) 384, 000

3§§§2§§Zﬁc2“ﬂ 261,000(P) 288 000(P) $088,000 $288,000  $288,000 1,413,000

) , , ) , , 413,

Feed: Banford Cost 48,000 48, 000 48,000 48,000 48,000 240,000

[ ) Transportation 96,000 96,000 96,000 96,000 96,000 480,000

Prod: Transportation _12,000 12,000 12,000 12,000 12,000 60,000
Yearly Total $588,000  $769,000  $4hk,000 $hkk,000 bk, 000

Total Program and Capital Cost $2, 689,000

(a) $12,000 now included in ORNL budget.

(b; Cost now included in ORNL budgst.

(c) Capital cost; all other costs are program costs.
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Table ITI

Rala Program #2

Cost Distribution

(Basis - 12 runs per year with production starting January, 1954)

FY 1952 FY 1953 FY 1954 FY 1955 FY 1956 Total

Development $295,000  $120,000 $ 415,000 !
Pilot Pilot Facility 16h4,000 300,000 461,000 {
|
Pilot Plant Operation - 213,000 213,000
Plent Design 88,000(8)  218,000(8) ¢ 15,000(2) 321,000(2) ‘
Pre-operation 68,000 30,000 - 98,000
' Idsho Plent 334,000(8) 200,000 (8) 534,0006)
Plant Operation and
Maintenance 144,000  $ 288,000 $ 288,000 720,000
Product Transportation 6,000 12,000 12,000 30,000
Ysarly Total $547,000 $1,253,000  $395,000 $300,000  $300,000
Sub-total | $2,795, 000
. -170,000(P)
Total Program and Capital Costs $2,625,000

(a) Capital costs; all other costs are program costs

(b) ERquipment transferred from the Idaho plant would reduce the
pilot plant cost by $50,000. Other pilot plant equipment re-
maining at ORNL would be capitalized at $120,000. These cost
transfers would probably occur in FY 1953.

-y
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Table IV

Rala Program #3

Cost Distribution

October 2, 1951

(Basis - 12 runs per year with production starting November, 1953)

FY 1952 FY 1953  FY 1954  FY 1955  FY 1956 Total
Development $200, 000 $145,000 $345,000
Plant Design 200,000(8) 140, 000(8) 340, 000(2)
Idsho Plant 200,000(8) 331, 000(@) 534, 000(8)
Pre-operation 78,000 78,000
Pilot Plant Operation 300,000 | 300,600
Plant Modification:

' Design 30,000(2) § 35,000(2) 65, 000(2)
Construction 135, 000(a) 135,000(3)
Pre-operation 30,000 | 30,006

Plant Operation and
Maintenance 192,000 $288,000  $288,000 768,000
Product Transportation 8, 000 12,000 12,000 32,000
Yearly Total  $B00,000  $1,027,000 $400,000 .3300,000 $300,000
‘Total Program and Capital Cost 32,627,000

(a) Capital cost; all other costs are program costs
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Table V

Rala Production

Cost Distribution

October 2, 1951

(Basis - 12 runs per year)

FY 1952  FY 1953 FY 1954  FY 1955  FY 1956
Program #1
Program Cost $588,000 $469,000  $u4hk, 000  $hus 000  $hbh,000
Capltal Cost 300,000
Yearly Total $508,000 $769,000 $4LL,000  $44k,000  $4hk, 000
Total Program and Capital Cost
Program.#e(a)
Program Cost 1,047,000 1,170,000 367,000 300,000 300,000
Capital Cost 88, 000 682,000 215,000 - -
Yearly Totel 1,135,000 1,852,000 582,000 300,000 300,000
Total Program and Capital Cost
Program #3 (a)
Program Cost 788,000 1,092,000 378,000 300,000 300,000
Capital Cost 400,000 70k, 000 170,000 - -
Yearly Total 1,188,000 1,796,000 548, 000 300,000 300,000

Total Program and Capital Cost

Total

$2,389,000
300,000

$2,669,000

3,184,000
985,000

$&, 165,000

2,858,000
1,274,000

$%,132,000

(a) Cost of Program #1 continues until plant start-up of Programs #2
and #3.
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TO
By Authority eof
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Name Title Date
To: F.L. Culler

From: R.H. Vaughan

Subject: 706-D Building Process Modification Work Progress and Cost
Analysis Summaries.

The summaries as presented herein will not only describe the manner in which
the final construction and installations were made but will also show a break-
down of the overall program costs - development, design, construction and
installation.

The construction and installation program concerning the new and revised
equipment for the project was accomplished in three phases. This was done in
order to minimize the plant downtime and also to be in line with the procure-
ment and delivery dates on purchased and fabricated items. Briefly, these
three phases are described as follows: (1) mAt-cell modifications which con=-
sisted of decontamination, installation of the filter vacuum systems-vacuum
pots, jets, condensers, etc. and piping alterations necessary to make the proper
tie-ins to the crud filter, process filter, and ion-exchange equipment; (2)
Building alterations which consisted of footings, paddings, and structural work
necessary for the crud filter, process filter, and the new 6-ton product carrier
monorail, and excavation, forms,and concrete work for the pits, which were to
receive the ion-exchange purification cubicles; (3)Fabrication, installation,

- testing, and break-in of all process and mechanical equipment. This included

all ion-exchange purification equipment, instrumentation, samplers, product
handling facilities, and product drying facilities.

The cost summary as shown herein not only embraces the "CR"-110 which was
issued to cover the new construction and process changes but also includes
those development costs which were accumulated through the Laboratory and Unit
Operations Sections.

Specific reference is made to the Laboratory development of the Ion-Exchange
Process for Purification of Radio Barium # and the Unit Operations demonstra-
tion of Filtration and Centrifugation as applied to the isolation of Radio Barium.i#

# Higgins, I.R., Blanco, R.E., Unger, Wm. E., - Preliminary Demonstration of
RaLa Ion-Exchange Processes at the Kilocurie Level - ORNL-623

#¢ Higgins, T.R., - Semi-Works Demonstration of a Precipitation and Ion-Exchange
Process - ORNL-621.

This documen ’
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TABLE NO. I

I. CONSTRUCTION BREAKDOWH (CR-110) MATERTAL LABOR OVEREEAD TOTAL
A. Design & Engineering - - - 431,650.00 $31,650.00 # 63,300.00
B. Construction & Installation  $79,L85.00 6l1,7224,00 6l,758.00 208,965,00

II. DEVELOPMENT BREAKDOWN

A. Design $ 3,000,00  849,000,00 $ 62,000,00 $11k,000,00
B. Laboratory 20,000,400 117,000.00 60,000,00  127,000,00
Ce Unit COperations 36,000,00 80,000,00 102,000,00 218,000,00
D. Break-in, Decontamination,ete = = = = 6,800,00 6,800,00 13,600,00
TOTAL II. DEVELCPMENT #59,000,00  $182,800.,00 $230,800.,00 $L.72,600,00
$138,485.00  $279,172.00 $327,208.00  #7LL,865,00

.TII. PROJECT TOTALS




P
ot g [
R oy | = e R
4
™

ﬁmm¢.'D

4,

1. DEVELOPMENT
A. LABORATORY - CHEE, TECUEH.
B, UNIT OPERATIONS - CHEE. TECH.
Co DESIGN - GENERAL
1. Chen, Tech.
2. Engineer
3, Instrument

Sub-Total "C*"
SUB-TOTAL NOC.I

II. CAPITAL DESIGN-PURCHASED

A. ENGINEERING DEPT.
1, Bldg. Alteration & Shielding
2. Process Equipment
3, Mechanical Equipment

Sub=Totel "A"

B. IBE{4UMENT DEPT.
1. Instrument Engr, & Design

_ Sub-Total "B
SUB-TCTAL II.

1IX. DECONTAMINATION

A, OPERATIORS
SUB-TCTAL III.

Iv. CONSTRUCT.IOK & INSTALLATION

A. Bldg. Alteration & Shielding
B. Process Equipment
C. Mechanicel Equipment

SUB-TOTAL IV.

V. BREAK-IN

A, CHEMICAL TECH
B. OPERATIONS .

SUB-TOTAL V.

VI. SUMMARY TOTALS

k=
%

|

§ 24,700
17,300
7,000

:

|

$ 24,239
24y Tl
15,739

5

$ 47,000
80,000

49,000

29,650

2,000

$17¢,000

31,650

2,000

64,722

4,800

$279,172

3,664
€5,622
10,199
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$ 31,300
21,700

9,000

$ 59,000

24,239
24,780
15,739

79,485

$138,485

$ 60,000
102,000

62,000

29,650

2,000

$224,000

31,650

2,000

64,758

4,800

$327,208

TOTAL

L2

46,000
17,000

4,000

52,142
115,146
41,677

2,400

7,200

$127,000
218,000
114,000
$459,000
59,300
4,000
63,300
4,000
208,965
9,600
$744,865
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Three runs of increasing activity levels have been made in the modified
Rala equipment. The filtration equipment has functioned about as designed;
the purification equipment fell short of expectations and has been altered to
correct the features that operating experience proved undesirable.

1.1 Alterations

——— st

The Versene Process adopted for the 706~D barium purification by ion-
exchange exhibited an unexpected vulnerability to high levels of radiation, and
in the last run a high percentage of the versene-complexed barium feed precipi-
tated before reaching the column. The Laboratory Section has recommended a
process medification that will employ a sodium acetate-complexed barium feed
(far more stable toward radiation), followed by a versene elution, (the versene
will be subjected to radiation for so short as time that its degradation will be
negligible). /

One of the two ion-exchange purification cubicles has been decontaminated
and rebuilt to remedy certain features of the original design that were found to
require correction:

(a) The resin passage from the deaerator to the column was uncertain; and
tedious techniques were necessary in resin addition to avoid flowing
the resin slurry to the W-1l2 waste line. A valve was installed in the
W-12 waste line to remedy this.

(v) Gas accumulated in the column displaced the column liquid level result-
ing in “vapor locking® the resin bed. The feed line between the column
and the feed tank was enlarged to 3/L-inch pipe to allow the gas
accumulated in the column to be displaced upward into the feed tanke.

(c) A1l glass equipment and special plastic valves have been replaced with
stainless equipment (made possible by lower concentrations of process
reagents), : ’

(d) The induction flow meter element in the column feed line was removed
altogether; process modifications now permit flow rates in excess of
what can be obtained by the limited head available, making the flow=-
meter unnecessary.

(e) Solution addition funnels were raised to a height convenient to the
operators. '
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1.1 Alterations - cont'd.

U*“’""“"Mﬁwé MR s

(£) A1l process flowlines (except the product transfer and sample lines),
formerly of tantalum, were replaced with 316 stainless 3/8-inch tubing

2 - to minimize the possibility of plugging.
§ (g) The feed tank volume was increased from 18 to 27 liters.

l.2 Test Runs

—— s

The altered purification cubicle was completely tested by the Operations
Division to insure against leaks, and then subjected to two cold test runse
Both runs were disappointing; the last run yielded the following analyses:

Feed 3485 grams
Losses )
Feed effluent 06038 grams
NaOH effluent 0.042 ;
Versene effluent 1.663 ‘
HC1 effluent 04363 :
Waste nitric 0,110 ) ,
}| N Feed rinse 0.136 2438 gms 62%
) F v ceot W ) :
Balance 3,85 3.73 gms 97%

The excessively high elution losses could be caused only by high pH of the
versene solution. (The run was made with the versene pH high, but not enough so0
to have explained losses of this magnitude)s It is probable that residues from
the preceeding caustic elution lodged in the piping manifolds, then mixed with
the versene elution to effectively raise the versene pH, solubulizing the barium

and enhancing the subsequent'elution lossese

In the next test run a line wash will proceed the versene elution.

1.3 Sche@g&g

The Operations Division reports that the November run has been tentatively
rescheduled for December 20th.
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1.y Tantalum Evapcrator

The Operations Division has requested that a spare tantalum product
evaporator be designed and procured for them.’ The new evaporator has been
designed (SK-101) to omit those features of the earlier evaporators that opera=-
ting experience has proved unnecessary, and tc add other features that will
substantially increase its adaptability to equipment and process changes.

The new evaporator will differ from its prototype in the following respects:

1. There will be only one jacket.

2. The cover will be removable to afford access to the interior.

3. The dip-lines will be supported by the removable cover and will
be adjustable as to depth of immersion (cover adapters of the
Crawford Swagelok design will be used).

he The coniform bottom will be reinforcs! with a perforated nickel
cone.

Y, The evaporator will not have a permanently attached filter.

The capacity and general proportions of the evaporator remsin substantially
the same.

The procurement of the new evaporator has been initiated by the Purchasing
Department (Reqn. No. B-50537).

2.0 MTR-B (Arco Rala)

2.1 General

The requirement of Rala for Los Alamos research projects has grown
from about LOO curies in 1945 to anticipated shipments of 30,000 curies. The
steady trend toward Rala shipments of increased size and the attendent quantities
of irradiated uranium and plutonium that must be diverted from production channels
to supply barium 14O in such guantities has emphasized the advantages of the MIR
fuel assemblies as a rich source of barium. Rala precduction at Arco from the MIR
assemblies would be incidental to the uranium recovery process, and the barium
extracted would be virtually a by-product. Accordingly, the Commission authorized
the development of a suitable process and the design and erection at Idaho Falls
of an MTR=-Rala facility.

'~ It was proposed to carry out the process development at ORNL in a full-scale
pilot plant that would demonstrate exhaustively the process and equipment. The
final Idaho Rala plant would then have been based upon sound operating experience
at full-scale. Or, as an alternate, the process demonstration and pilot plant
development could be carried out at Arco in a plant designed and erected for the
purpose; and, after completion of the development, the :plant would be converted
to production.




242 Justification of MTR-Pilot Plant a2t ORNL

- -

The folliowing considerations that favor the pilot plant development at
ORNL, are briefly described:

lg Coordiqgted Process=Chemical Demonstration

The isolation of intensely radive fission products is difficult from an
operations viewpcint. The solution volumes are small and difficult to
handle, the instrumentation and prccess control must be delicate, the
processing time is limited (the product half-life is 12.8 days and the
decay product, cerium, is limited by product purity specifications),and
finally, the handling of process solutions requires the proper protection
of operating personnel from the radiation hazards involved.

2. Equipment Demonstration

Process instrumentation and equipment are special and require special
design because of radiation damage to the usual materials of construction
and because of the perfection of performance required. The design of a
production plant without an intermediate scale demonstration entails a
risk that is not good practice for such high levels of radiation.

3. Confusion Factbr at Idsho Falls.

Certain supplementary services are essential to process developmant;
these are available at ORNL. Especially important are the followings:

a. Trained development personnel.

be Trained analytical persomnel and analytical facilities.

c¢. The operating techniques and knowhow of personnel connected
with the current Rala production facilities.

A development program at Idaho would coincide with the construction and
start-up of the Chemical Processing Plant, and the consequent confusion
and concerted demand on the limited facilities at IDO could seriously
delay one or both programs.

Lhe Production Jeopardy at Idaho

The production of Rala in untried equipment, with all the unpredictable
difficulties to be enountered, could result in an interference with the
proper operation of the 25 production plant. At ORNL the development
can be carried out without threat of jeopardy to a major production fac-
ility.
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Justification of the MTR-Pilot Plant at ORNL - cont'd.

5. Cost

The cost of laboratory process development, pilot plant, design, construc-
tion, and operation at ORNL, and the design and erection of a production
plant at IDO is estimated to be $1,739,000,00,

The cost of laboratory development at ORNL, design and erection of a plant
at TDO, operation of the plant for process development, and conversion of
the plant to a production facility is estimated to be $1,682,000.00,

The estimated cost differential is smaller than the accuracy of the esti-
mate. It can be concluded, therefore, that economy is not materially a
factor.

6. Research Value of Pilot Plant

The value of the pilot plant if erected at ORNL, will continue on in value
as a research tool for the future development of processes involving fil-
tration and ion-exchange at high levels of radivity.

2.3 Cost of Rala Production

A degree of uncertainty has always been attached to the required quanti-
ties and shipment schedules imposed by the consumer, Los Alamos, and this,
coupled with the scrutiny that is to be expected of the justifications for a
project of this size, occasioned an overall survey of the Rala program.

The ORNL contibution to the survey was of necessity limited to a com=-
parison of the estimated relative costs of Rala production at Idaho Falls
from MIR fuel assemblies and at ORNL from Hanford slugs, and Aiken slugs.

The cost of Rala production based upon ten 30,000 curie runs per year,
and including transportation of feed (elugs), disposal of wastes s etec., are
estimated to be as follows: ‘

ORNL IDO

W-slugs A-slugs MIR Ass'y

New expenditures requifed

(Research,Design,Construction) $500,000 $500,000 $1,600,000
Operating expenses, yearly
Direct o 305,000 245,000 185,000
Direct +10 year amortization 355,000 295,000 345,000

Direct + 5 year amortization 405,000 345,000 505,000

- S22y




Cost of Rala Production - cont'd.

The low operating expenses at IDO make Rala production there economically
attractive on a long-range basis (more than ten years)s If the Rala demand is
expected to be of relatively limited duration, then the continusd production at
ORNL from Hanford slugs, and later from Aiken slugs is more economical.

2.4 Status of MTR-Rala Design

The design of the MTR-Rala pilot plant, intended for erection at ORNL,
has been directed at providing a full scale model of the anticipated produc-
tion facility to be erected later at IDO, in order to insure the most operable
final plant and process.

Process and equipment flowsheets, instrument typicals, and some items of
process equipment design are essentially complete; special equipment {certain
process equipment, samplers, assembly charging machine, product manipulator)
are in the conceptional stage. Further work was sharply suspended pending a
crystallization of the consumer requirements and the effect that it might have
on the Commission's decisions as to the mode of Rala production.

MTR-Rala design effort is currently limited to the assembly of pertinent
information into an interim design report. The report is approximately 50%
complete.

A
A

Wme E. Unger
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The 706-D Modification project covered the development of a process, and
the development, design, and installstion of equipment to improve the yield
and gquality of the 706-D Bala plant. The project insluded the addition of a
dissolver solution clarifying filter and a process filter to replsse the for-
nexr separation by decantation, the installation of duplioate ion-exohange
purification equipment housed in floor pits, and the installation of produst
charging facilities to sssommodate the product carrier adopted by Los Alamos.

COST3

The charge ascount {3370-36) was closed as of 26 May 1951. The ocosts as
of that date had totaled against an estimate (Unger to Btring-
field, 19 Jan. 1950) of $331,900.00, of which $287,400.00, was budgeted
(Bahersten to SBtringfield 28 Maroh 1950) &s project funds, the balance being
chargsable against ORML cperating funds. The cost insreases osoasionsd by
additional design complexities, equipment delivery delays, and compitition
with other urgent and high priority projects were more than off-.set by savings
realiged from the use of reclaimed shielding leed made available by the
Operations Davision personnel.

' BERAK IN RURS

The equipment was tested through a series of cold runs, one 200 ourie run,
and one full.scale 15000 ourie run.

200 CURRIE RUN

Approximately 60 Clinton pile slugs wers charged 6 April 1951, The
dissolver solution clarification filtration was slow (about 3 hours, a defec-
tive weld in the filter suction line wes discovered and has gince been repeir-
ed)dut the prooess filtration wvas fast.

A backup from the filter to the dlow-down line valve indicated the need
for shielding around the valve. Hot feed solution or vapors backed up the
oubicle feed tank sparger line, indicating the nsed for a constant purge
flow of air thru the sparger line.

The ion-exchange run proceeded satisfactorily until the final nitriec acid’
precipitation step. Apparantly, the grem barium content wes insufficient to
excesd the soludbility, and the product passed thru the filtexr to the waste.
The waste was returned and reprecipitated sstisfastorily with 500 milligreams
of cold barium as a carrier.

The final evaporstion in the shipping cone was slow, becsuse of the poor
heat liner of the shipping cone. This has been confirmed by Los Alamos and
the liners for replacement cones are being assembled by braging.




Approximately 77, 1800 gram Hanford slugs were charged 13 May 1951. The
dissolver solution olarification filtration and produst filtration were fast
(2.8 gom and 1.5 gpm respectively). Hot solution dask-up into the £ilter Blow
line and the ion-sxchangs feed tank sparger proved iroublesome despite the
precautions exsrcised by the cperators. The blow line valve will be surrcunded
with additional shielding and the feed tank sparger line control valve will be
moved close to the aublele shielding.

The run progressed esssntially without incident and with splendidly low losses
until the product was eluted from the ion-exchangs column. A plastic plug valve
failed (s fallure of the mechanical drive scmeplacs between the valve plug and
the panel board), in position to eondust the column effluent to the waste tank
only. The produst, wvith the sscummlated wastes, was returned to A" cell and
reprocessed (with extremely high losses) through the spare ion-exshange equip-
ment with & yield of adout 20%

The ylelds in curies from the two runs were as follows:

LOW LEVEL FULL LEVEL
Dissclver Feed 248 14509
@ Sulphate Precipitation 22k 90.3% 13888  96.5%
Ion Column 204 82.3% 3620 24.9%
Fuming Hitric 164 66.2% 3595 2h.7%
INSTRBGRVEATION

Liquid Level Telsmster has worked well, about as predioted by the inventors.
It 1is considered a useful check sgainst the manometer but it charscteristically
is neither as dependadble nor as scourate as the menomster. The telemeter
asocuracy is influsnced by the relative condnotivity of the solution (it behaves
erratically on clesn tap water, for instance), its relimbility is redused to
that of its relatively vulnerabdle electronic circults, and its life is limited
to the radiation damage tolerable by the germanium diode slsment which for tech-
nical reasons must be looated in prosimity to the tank unit,

Induction flowmeter has proved to be s very sensitive indiecation of flow

rate. It is apparently influsnced dbut very little by the scondustivity offthe

stream (the conduotivity of the stresam must de larger compared only to the in-
sulating medium of the canula element, in this case, glass), and not at all by
the density of viscosity of the stream. It was suspected that the deposition
of foreign matter in the camula, tended to form an orifice with correspondingly
higher flow velooities and indicated flow rete than was astually the case. This
should be minimiged, even at the sasrifice of sensitivity, by using as large a
diameter canula as possible. The process unit appeared to be rugged and relisble,
and its life limited only dy the gaskets, and the elestrical insulation on the mag

‘ net windings and selsctricsl leads to the panel board.

—3-
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Ingtrumentation eont'ad

Moore differential transmitters have worked well; however, the bellows
slsments do take & alighi permanent set with easch substantial pressure change
with a corresponding annoying shift in the sero point. The panel 3 oX-
hibited the tendency of gauges in general to display "friotion.lag®, making
their readings eppreciably less sensitive than the manomsters with whieh they
wvere compared.,

The bulk shielding is smple. Some “shine” will require that the space

/ between the ocubiols plusmathommchmlmuuhawtoboplugg’d

' with lead sheet. All other radiation was contriduted by the bask-up of pro-
cess solutions intoc unshielded lines.

EQUIPMENT DESIQN

The operating difficulties that osoured during test muns and that are
attridbutable to design features of the equipment are listed below:

Bmall lines

Minimum.gized prosess lines were selected bessuss of the relatively low

‘ nmumim,mmofmmtnumtubmgmwwm
produst purity specifications. The lines have been plugged by welding
scals, flaies sluffed from the teflon plug valves, and other unidentifiable
foreign matter, even though the tanks and equipment were sssenbled with
sare and copiocusly washed.

The manomster lines were also of minimum-sise, which incresses the mir
purge pressure drop. larger lines would have minimized the aggravetion
ormimmofmmmnumthomurmm.

Pressure Yeed

It is always advisable to avold using a process vessel as a vasuum or
pressure pot, and some operational difficulties were expected if this proved
necessary.

The feed tank was located in the top of the cubicle, and the receiver at
the bottom to obtain as great a gravity head as possidle. Provisions for
sugnenting the feed head by pressurizing the feed tank were mmde if the
Pressure drop aoross the soclumn required it. The change from & low pressuxre
to & higher pressure induces the bask-up of solution into all unpurged lines
that dip below the liguid lewel,
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COIARH BYSTEM

The colwmn mmst be capable of being charged with resin, added thru & funnel
from outside the shielding; of being discharged by back flushing to a hot waste
system; of ascommodating process flow from inside the oublole and eluate {cold)
from without the cubisle. A valving arrangszent was reguired but product
purity speeifioations precluded the use of standayl ccmmercial valves, and special
valves wers designed and fadrioated of poly-fluoro plastios. The physisal
characteristios of the plestios limited the valve port diameters to sizes too
®all to pass unslurried xesin., As a result, operators must cbserve certain
teshniques in charging the resin slurries, adding to the oomplexity of operation.

The nature of the lon-exchange resin requires that the rbsin be always
submerged. Any gases introdused into the systen (by the radiation-induced
disessociation of water, by the release of air dissolved in the slutrients,
orblomintothtaolumttth.mﬁof.pmmmrm) ascumlates in

mntullymcbahlwtbhwlottm‘ionmnm. There is no
operational indieation of when this has ooourred, and operators are forced to

mmmmomummnthamrorbmmunm
hnlatth.hoainnmgoram,nnathocolmuquidlowlommw.

The specially-designed plastis plug valves are highly desiradle from a pro-
cess standpoint in that they minimise oross-contamination and the time required
for valve settings. The plugs are driven by & worm and pinion, whieh in turn
nd.rimbyaﬂuihhmmwngfmthomntommlm
ocontrol handle and valve position indicator. The length of the flexible shart
end the torque is required to trenmmit combine to produse sansidersble (ca.l5%)
torsional dsflsction, referred to as "whip” or "beck lash” The effect of the
vhiponth.vuwponits.om.ngumlmitumwthcmand
pinion drive by a ratio of 403l, dut the "springiness” of feel is disturbing
to the operators who would have preferred a so0lid shaft drive.

The plastic valves, deing dimensionally unstedble, tend to flow over
periods of time to relieve consentrated stresses. The resulting deformation
adversely affects the seal of the rlug and the ease with which it is operated.
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TANE DESION

The process tanks should have been equipped with inter-trensfer jets for
smergency use, with spray heads for rapid tank wash-downs, &nd with specific
gravity mancmeter probes. The lines wers held to minimum bessuses of the limi-
tations,

Ihe tantalun evaporator mancmeter will read down to 500 zl volume. Tuis
is frustrating to the operetors who must dissolve the final produst in &
maxizm of 300 ml of water.

SAMPLERS

The ssuplers operate fairly satisfsetorily. The prineipal complaint is
the special technique and "feel™ that is necessary in positioning the sexple
receptacle under ths sarple valve. The samplers sre mechanisal contrivances
aud depend for thelr sucessful opsration upon the nisety of construction.
The slight differences in Babricstion impart to the samplers unlike chareo-
teristics thet is amnoying to the operetors who strongly prefer rugged simple
eguipment that funstions very positively.

YIRAL EVAPORATION

The final evaporation that takes the product to dryness in the platimum.
lined shipping cone was expected to take place in about six hours. All equip-
ment development and installation tests were medes with a bress dummy in lieu
of the setual shipping cone whieh was not then available. The lower hest
transfer soross the platimum lining so dscreased theevaporation rete that 12
hours were required to take the produst to dryness. Future cones will be
Joinsd to the liners by silver brasing.

The charging heads axe designed to avoid turbulence of the hot air streax
to minimize the loss of produet by "dusting”™. The flow of hot air is induoed
by the vacuum on the cous so that any leakmge between the sons and the charg-
ing head would be & leakage into the off-gas aystem, not out into the loeding
oubicle. Despite this design preomution the eubdicle snd carrier becane poY-
oeptibly contaminated. Both were easily decontaminsted with a water wash.

CONCLUSION

The meohanicel failure of the prosess valve resulted in & non.standard
run from whisch no positive conclusions san be drewn. All indiestions axe
that the ion-exchangs process chemically ssecuplisies its purposs. The failure
of the last run is attributable sclely to equipment famtlure. BSush features of
the equipment as have evoied something lesss than favorable enthusissn from the
opsrators were olearly what at the time the cholce was made appeared to be the
optimum design. ‘
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The investigation of a precipitation process for the separation

of barium has been finished and the results are being assembled in the
form of a memorandum to Frank Steshly (at the suggestion of F. R. Bruce).

In general terms the process is simple, rapid and small in scale; it

has the disadvantage of involving two evaporations of mixed m—mo3
and two precipitations from concentrated H(1.

As you will receive the
detalled results in the above-mentioned memorandum, they will not be
‘ discuseed bere.

OHNL Rala Production Run No. 46 was completed this week with
apparently high success.

That 18 t0 say, no large percentages of the
barium were found in any of the vaste solutions and one mey infer a barium
recovery of somwe 90%. Mechanical difficulties arose to plague the
operators from time to time. As versene is still used to dissolve the

residue of the wetathesis cake vhich is not dissolved by a solution of
sodium acetate, it is necessary to adjust the pH of this solution and run

it through the ion exchange column without delay bacause of the suscep-

tibility of versene to radiation decomposition.

Unfortunately, more than
two hours was consumed in attempting to sample this solution, probably
bacsuse of misaligmment of the sswple cone.
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‘ readings in excess of 10r/ar became general. However, once & sample was
obteined, there was no 4ifficulty in getiing the correct DH and the fon
exchange operation worked well. The fipal evaporation m somevhat
Prolonged for during the first few hours no apparent evaporation took
place. A total of about seven hours was required for this step.

An ionization weasurement of the product was much lower than would
be expected for the roughly 25,000 curies recovered sc tests are now
being made to determine if any unknown losses occurred. One possibdllity
is that some barium still rewains in the metathesis cake 3} another iz that
some was blown out with the hot air during the final evaporation. The
desirability of having a barium assey on the ion exchange product
effluent seems obvious. A number of improvements can also be made with

‘ & view to reducing the overall time required to separate the barium and
ship 1t. Thus, s saving of two days, which is not inconceivable, is
equivalent to 10% wore product; therefore, s rapid process with e 5=10%
loss may be preferable to a slover one with negligible losses.

As a consequence of the lsst Rala run we are investigating the
possibility of dissolving the partly wetathesized 33003% in BEG3 in
order to (a) reduce the present repetitious metatheses to perhaps one,
and (b) eliminate versene and its concowitant precise DH adjustment entirely.
The chances of success withms arpear to be good; they would be almost
certain if the barium were not coprecipiteted with 25 times its weight of
lead.

The strontiumerich column effluent from the Rala run is being returned
to the column for further purification and use by the Isotopes Division.

' Long-1ived 8r% has widespread spplication as & gamma-free beta-emitter

for use in thickness %

s SECUBOMHAN s s
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SEOURTEINFORATION

" BEVISION OF THE ORNL-Rals PROCESS FLOWSHEEY

I, Product Solubility

About 60% of the berium product fm%mﬁémm’c 80luble
}n water after ope fuming Ritric acld m&igiutien m vas esenputely
saluble after two precipitations. Tnree possible explanstions for the
formtion of an insolible salt from Ba(MOy)p ave: (1) Radiation decom-
posttion (v9.56 beta watt hrs./gn Ba(N0,)ps (2) thermnl decomposition
(86.6 calories/em a.m,),); and (3) presence of sulfate or other resin

Iaboratory sxperiments showed, however, that W e m{m3)2
precipitate for 10 minwtes at 300°C did mot form an iuscluble precipiiate
either iz the pressnee.or sbssnce of peroxids. zmﬁntivnaf mua
*»nms)g for a vemk 3n the 3000 curie %60 source (A'G.lh wtt hr./m
‘Ba(W0y)p 414 not form an insoludle compownd., Kxperiments by Ghormely in
which Ba(NO4), was irrsdiated to 25 watt hrs. /sscraa{laiogmgma
Greaff besm or for elght days at the center of the X-10 pile, slso showed
- 'no fersation of ipsoluble material, although 20.0 and sescrm nitrates
were converted to mitrites in the two experiments respectively.

It was copcluded that tha harium was mexmmwmmm
of sulfste, although it is impossible ¢o mmxmmt there wvere
2o tnsolubles oxides present. o

Only 80% of the barium is precipitated as mm soluble Ba(NG3)s

MF%SW;?}?FF NATE e —
?:;3 =" 3’” Cﬁm
v nwx.;_ 7‘ io
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- Page 3

hen the mole TEti0 of 80,"/Be™* 15 ~1.0 using the preseat procedure for
Precipitation from fusing nitric acid. The following procedure is there-
fore recommended fer the ORNL-Rals fuming nitric acid precipitation and
the transfer of the product to the abipping cone. Experiments shoved that
in one precipitation this method will give a guantitative yrecipitation
of n(losag for & mole ratio of 1.0 and that tw precipitations will els-
«z», (8) Bvaporste the column product eluate (7.0 L of 9.0 BEG3) to

8.0 L, cool te 20-25°C and 82 9.0 L or $0-52% M0,, cool to 20-25°¢, agi-
tate 15 minutes and filter,

(b) ¥ash the tank and precipitate with 2.0 L of 85¢ aitric ectd.

) Mnmmpﬁt&c in 300 w1 of wmter and reflux this

wlutimgttkebﬁingmmmsemummmmby
Mumummmmw Cool, and transfer

m»mmtemmnmgm Maaofdwmmnmw

ummmmmta.smmksmefnnﬁcmmmmm-
duct tank as & filtration restdue. The 300 ml product solution should
mhl.etalth%MsMEMIWaMQfLSm
efku!t(m:,}gttlfct!rSSllntso"etc"l.oxn@};arB.Bmat
15% or 3.6 gu at 30°C for 1.5 M acid. A total of 5.046.0 gr of bariumare
Wummmm.w,m,mmm A

(a) mmlvemyrmmgwimmlooulor e.lﬁﬂ%by refux-
m;tmmmutmsmm,m,mmmm»mtmm




Page b

mm SODes -
{®) Rupeat Btep (3). The solubtiity of Ba as a(nas)e iz 0N
EWO3 1is spproximately 4.5 gu/100 mi st 20%C.

{r) f;mn.or.or»s.oun%wmmzmmmn
mmum”mmrlsmwamlmwmqum. Bam-
ﬁethmmm!orbuzu. xrtsimzﬁmtwmin B
m,mmmm&ammwwm. xxm
wwumum-mk,mm,m%morh(m,)g
(~o.5;a),mmanmtammmmwium
porstica,

| {g) mmmmmmun&zwy&xn@w
mmmumwsdm

IZ. -Metathesis

' -f&..mm,mmﬁémr‘tutamme:ﬁutnhmn
Wes soluble in the acetate columm Teed. This indicabes that the balence of
mumuumwmmpzmmorm%)z~&
(las)gmuxuMcmmmsmmmmmﬁemy
90% completa. Ithm%mm%m%h%»
mmmmmzsmmmmum.m
lsvel trial runs. The advantages of this procedure are: (1) Ximination
er*tho?ﬁwurmmmymmvwmmm. In this
mmvmmmmuvwwﬁé.ammmm
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‘ Cek Ridge, Tenn. PFebruary 25, 1952
J. H. Panmell
Rala &"&@5@ refaﬁw o W»ﬁ&cﬁm&ﬁm
scoumeniy Was aithoneed by DOE Oioe o

frecizaciiontion mamo of AE 25 1994

It is now acknowledged, by the Qperations Division, that Rale run nusber

46 parrowly escaped being a fiasco. Low ion-chamber readings on the

final product were disregarded, at the time they were made, snd the
shipwent, assumed to be about 25,000 curies, was started on its way.

Dr. N. E. Ramsey had sowe misgivings, however, and he started an
investigation which resulted in the discovery that twosthirds of the
product was still in the final evaporator where it bad not been rediscolved,
and transferred to the cone. It was quickly recovered and the original
shipwent recalled.

The most probable explanation for the difficulty encountered in redis-
solving the Ba.{ug) is that 1t comsisted largely of BaSOy resulting
: from decompositioh of the Dowen<50 resin. Buch decowmposition may be

‘ cmdbyraﬁiaticnorattackhytmmm3meduawimelmim.
I investigated the latter effect several moniths ago and provided data
from vhich the amount of sulfate produced could be roughly predicted.
Another member of the lavoratory section has studied radiation decomposi~
tion of the resin and has shown that loss of capacity can be correlated
with sulfate found in solution. He obtained s value of 10% loas in
capacity per watt-bour of adsorbed radiocasctivity per gram of resin. Thise
effect is larger than theat due to attack by HNOj, woreover, it is also
barder to control for it is not possible to foretell exactly how long
the resin will be subjected to irrsdiation. Rewoval by radiation decoum-
position of 0.7 per cent of the sulfonic groups releases an amount of
sulfate equivalent to the barium and although sowe of this sulfate would
undoubdbtedly be eluted before the barium, one can see what s potentm
miisance this resin decomposition might become.

As & consequence of the unexpected difficulties encountered in Run 6
it has been necessary for Ray Blanco to introduce an additional one and
perhape two, fuming 2 separations. A double precipitation of the
barium in the columm nt vill be required to ensure the removal of
gulfete there; a precipitation of bdarium nitrate after dissolution of the
metathesis cake is now being considered in order to eliminate sulfate

at tbat point also. In the laboratory I have shown that & 90% metathesis
cake (one comtaining 10% of its original £0) can be dissolved best in 15
liters of &N HNO3. Addition of 15 liters of 90% HNO3 precipitates I
of the barium as Ba(N03)3.

sty 38T
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Additional separations mean 2 Jlonger total processing time and grester
losees of barium so it appears that the ion exchange process is, perhaps,
becoming more involved than lz Jjustified. In this conmection there

have been favorable comments on the precipitation process that I inves-
tigated somewhat bLriefly, although it must de admitted that lon exchange
is the best choice for “cold™ solutions.

Continuous wessurement ¢f pH in the Rals column feed solution would

make the versene process & more easily controlled ome. At present,
samples are removed and taken to an adjacent lsboratory for measurements
so that even when the sampler is working properly, several persons
receive a severe dose of radiation. It has been tacitly assumed that

DE electrodes would not work in & solution containing as wuch as one
curie per milliliter and that remote maintenance 1s not pogsidble. In the
absence of any evidence for these assumpliions I am begimning tests to
determine how nearly valid they ave. The first tests are aiwed at
discovering the effect of radiation on the glass electrode, as this is the
cruz of the problem. I am optimistic about the chamces of measuring pH
contimiously in "hot® solutione and believe that there is e need for so
doing in several current operations.

‘ It sppeared wise actuslly to determine the distribution of HNO; between
bexone and 1.6 M Al{ND3)3 but this bhas turned cut to be more Alfficult
thar wvas anticipated ge of the extreme inaccuracy of chemical amalyses

for hydrogen ion in this system. JAs a result, at lov concemtratioms of
HXO3 it is not possible to say what the D.C. is but that values between

1 and 3 are all equally likely. Nor aguecus ENO3 concentrations originally
between O0.55 and 2§, a D.C. of about 2, in favor of the hexone, has been
obtained. It is expected that fairly sccuwrate values can be obtained st
these, and higher, HNOg concentrations, from which the data for low acid
systems may be deduced by extrapolation.

Among other sctivities of this month; I bave had the Mathematics Psnel
copstruct & nowograph for computation of MIR fission product radiosctivities
and am attending a course on reactor theory.

Additionsl weekly time sheets are reeded degiming with the week ending
February 16.

J. H. Panneil
JHP: jgh
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Tt e . Athowski . i iy 2, 1552

Le Intreduction

Jseent cevelopment wori® ixdiostad that the pH adjustnent of ihe redive
“ala Versens “ved solution comuld o aveided and & single "2018” arsene
soluticn used Jor stvontins civticn 1f the caybonste nwtamtheses wre Fcle
iowed by a preeipitation of Taii,,, Jrom 13.0 ¥ nitrie avdd, The mtric
mm:mmwwwmkmammmm
if the carbounte awtathesis has Leon ot lsast S0P camplete. The cmount of
asid remeining es o heel vith the rrecipitate was s critical oint sinse
zhis aeid would be Tresent in the ion exchange colven foed and could ine
crease the darium 1osses 13 the ion oaubanye [rO0eSs.

Irperizents vare therefore -ertormed ia the full seale produstion
@im% geteraine both the seld 2old up ia the f1lter aystes and e
amber of cpybonsts metatheses recuired 1o remove 909 of the sulfate.
e results showed that the agid 20id up would very Zyrom 2,0 to 5.0 noles
Hopending ca the filtretion rate whiek in turm 13 depenient of the saount
af cred om the Filter. & 200 cwrts rum indicmted 2hat 4w tartum loes
woald be high i 4e osid content of the fred was 4.0 moles and 17.0 L of
0,07 ¥, 58 6.3 pedium Versenste ware used for the clution of stromtium,.
The nilot plant o also showed thet Swo carbonste metutbesss wonid not
W%ﬁmm%mm

i saries of Tuns vere mode on 1i/3% seale €5 doterwmine the effest of
the zitrie asid comtent of the ion ¢xchange Sved soliuvtiom and also determine
the optimum condfitisns for strostion sivtion with Yeroene., I8 wus shewm
2t 11.0 L of 0,07 ¥ sodium Versanate at pi £.3 was sufficient for the
WWMMMWMMWWMmmm
“he fon exchengs srocess wwuld e 0.0 to $.00 for Yesds comtaining up to 10
mw»&mm.

59 amelusions

22 is rmconmenied thet the usual Three oartongss matetheses He ueed
o o0 e nitric apid Tmeeipitation ¢S ongsure ot loast 905 removel of
e salfote.

e oyfoet oF ““"‘!m ﬁiw m wmpentraiion ¢
ofiv QeeTtEtS. M&nmwwrﬁ'wmﬂ
231 seals cenizoent,




o321 Tissolve the metathesis cake in 15.0 L of 6.0 M ERD,
mmwmmmmmm -
15 minutes,

5428 Comk to 2577, If the volume is lies them 18.7 L, dutt
%0 15.0 L vith 6.0 H W0,

323 ma.ahwmw”mwmgws
Bisates ond Tilter.

3+2% Uash the tauk oni precipitate with 5.0 L of 13.0 ¥ IO,
anid zuek 1lter systhum as dry a8 possidle.

3425 Dissolve precipitate iz 2.0 L of vner and 2,0 L of
2,3 K sottux acetale. /gitete 5 mimtes and tresafer

lal ‘cctate Teed

B} “mter {fosd tamk vast; sparae 1 min.)

ie; lowd Sluwsiom (i.5 ¥ SaOR) 3740 2435
4] ater 25 9033
i2} tromtium elumtion 1.0 D35
(T Uster 2e5 De35

5 250

‘g1 odiue eluties 11,0 M 0Y; %L Deithh




uay 2. 1952

~ote:  The eiution tamk shouid be lushed with water after stepe (o), (e,
and {3} to prevent comtamization of succeeding soluticns, s
“lushing should be perscrmed o qulckly as possible since there
ﬁnamwwmwmmmmmm

3.4 “inal Freocipitation and Sroduet Transter

.41 Tveporste ihe jrudunt solwtion to 6.0 L, cool to Wﬁ’
sod add 7.0 L of 0-52 0.,

5.42 Cool to 2095770, agitate 15 miontes, and Filter. ash
mthﬁ.ax.awmzﬁ;mﬁ dusk 1lter as dry as possidls
af the product.

Gei3 484 WO mi of water. seflux st the boiling peint for 30

Bohh Ad2 100 ml oF 5.0, reflux for S minutes, and trensfer
to shityping condl.

4.45 Tepeat LG4,

‘ Boad Mi‘?.ﬂawﬁ.ﬂimﬁ%mmmmﬁm
mmmﬁm%mﬂcwm

GelT E:aﬁswmm&w:ummw
441 to 4.4d.  IP the amount to be recovered is iess then
5,000 curies, 295 gm of IalB0,j, carrier should e added

isboretory Sectica
“hemieal Teahmology Diviston
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Peye L, 1U5C

i meeting was beld in E. ©. Rawser's offtce e April 3G, 19%; &
diacume ORRL-Bals. Mmmﬁmmmwmmmﬁ
m ﬁ. o M} B o« Withoweki, Herris Rlewer, ¥, U. Unger anl B, T

oo stated that in Chwir opinion the cooling systes wes
necessary. At the tims Rale run F4G (23,000 curies) arvived st Los Alamoc
ﬂwmmmmmwm,wmwmm&

as follows: g
i

(1) 7oe product wes dissolved in dilutc nItric cid snd powwed imse [

& clean contalner. & grey filter-Cel like meievisl fniled %W dissclive.

{3} e Be m M mcmm bg the addition m Wy»

{3} The muperoeie wae decanted anc

{s; macﬁmmmmmwwmmmﬁ»
pitated with 90% B0,
by the addition of filworide. Tnec precipitate was recovered by w:m«-
ammﬁwmwwmmmmmw in o gub~
ssguent procesaing atep. The product was biachk end porous snd was comgi-
dered unsatistootory.

{5} Another nitric svid precipitation op the ywmsining origioRl pru-
duct did mot yemove all of the ispurity.

{6} lLomthmmes wae then added snd & hydroxide precipitation mades. &
centrifugation the I&fm)@ carrisd Gown il of the flocculent material.

{7; 7The muperaste containing tbe badlur was decented and treated b
ggtmm faning nitric acid procedure. & satisfactory product wes odiained
cans.

m{%

This J(," ™
in the

[ ULehes i any Danner wo
uthnor 1z~d nevbon iz m okibi tea




» m«amnw'mmmmmm&
m&wm&m%ﬁwmmmwﬁ
. L. L. Blane:r

BEB:bL
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¥. E. Rausey , , ‘ July 1, 1952
'E. J. Witkowski
Rals Project Committee Meeting #1

- Fo. L. Bteahly opened the meeting by explaining the purpose of the Committee orgeni-
zation and how the Committee will function. He reviewed the success with which other
project Committees have operated within the Chemical Technology Division and thought
that the Rals Committes could operate with equael success by keeping everybody comnected
with the project informed of current developments and by & cooperstive effort solve our
mitunl probleme to the satisfaction of everyone concerned. The min paints concerning
thn ormiuticn mch were: bmght out’ are es tollm '

l. ?he Conittee will consist of five members, The Chemical Technology Division
~ “will b6 vepresented by B. E. Blanco of the Leboramtory Sectiom; T. A. Arehert
- of Unit Operations and W. B. Unger of the Design SBection, The ﬂperatim
biﬂsi%aﬂn ba npnam 'by ﬂ. Blauer and E. J. Uit:mvski.

' . s.m Mﬂo 'iﬁllmb et regalar interveYe to bé sure “that no problam are
" v+ overlocked and that 811 problems are kept on a current basis.

3. The Directors of both the Operations and the Chemical Teahnology Division
may attend the Committee meetings when they so desire or the situation
varrants their presence.

4, There 'will be no permenent Committee Chairman., A Chairman for each meeting
will be chosen by mutual sgreement of the Committiec members. The Chairman
w11l usually be the member who has the most information to present 4o the
: Canitm at that time, The Chefrmen will write the minutes for the meeting.

The reet- af the meeting was devoted to a discussion of Losg Alamos' current product
appraisal. In a telephone conversation with I, J. Witkowski on Jume 30, R. P, Hemmond
indicated that there were some impurities in the last product which have created & great

- deal of difficulty st the end of the proceseing ai Los Alamos. He believed that these
were organic materials with possibly silica, boron or phosphorus. He said that if the
batch we are now processing turns out no better, the emtire project my be sbandomed,

The group could not understand how any impurity which may have been sent with the
- product could remmin with the product at the end of the Los Alamos process especially
_ ter Loz Alamos had agreed to add the NaOH clsan-up step. In an attempt to further
‘f:ify the product in the run now in progress however, it was agreed that a second
- fuming nitric precipitation, plus & fuming nitric boiling step would be added prior
- - to the transfer of the product to the shipping cone. \ :




@ “ = -2 Ty, 9w

 The possibility of reviasing the equipment in order to filw:','thé"m@ct@u\;it 8
tmnsi’g_rp@rto the cone was discuseed but it ‘as tgrndtkmtit eouldmtbommlished '

w5 the next batch ie processed I'to
oubles. The Comittee feit thet a firet han
#uggest improvemente which may be »

G W

J. Witkowski
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_ “Progrém Study; ORNL CF #51-10-19 F A

Lem end ConFETRClétter to CELarson from' ‘REWoodruf?), e Sep‘bem'ber 18 ‘
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?‘Gentlemen'i‘”"* i-,s;gz' ;*’W
whowke axtenit dhat fewry o .
o_pera:bion of the ORNL Rala equipment has not been ezrbirely satis- .
factory: Bt t‘}ie *noninal 30, OOO-curie level." “The two' major ‘reasons for our
current producﬁion dtfficulties are the’ additionsl time required for the
larger runs and the higher radiation exposure of personnel which evolve from
the design level of 10,000 curies per batch versus’ operation at 20,000~
30,000 duries per batch. Production of the larger-sized Rala products
necessitates the dissolution of the slugs in six’ ba.tches, resulting in six
'separate,_extraction filtrations. These extractiod filtrations genera.]_'Ly get
progressively slower with each successive filtration;” raquiring excesSJ.ve
processing’ time! ~ Equipment failures have been relatiyely frequent, as no
doubt would be’ ant:.cipated for operation at present capacity and with equip-
ment designed and built only to serve an interim period for production of
Rale until the permanent Rala facility could be built at Arco or elsewhere.
Presumsbly, the Ppermanent facility would have been completed or near
completion at this date, except for cancellation of the Arco development
work until the :E'irm decision was made on the future needs,:if'a "”""’“’"fdr Ra.La ;.




rtur aLe Bequirements---
CELarson to msscheu

. 'This d.ecision, according to recent infomation from Los Ala.mos s : e
- mede by the - middle ‘of September 1952; but current contacts with Los Alamo :
indicate that the decision as to the need for a continued supply of RaJ..a.,

__if any;,' is 8till unsettled

- ‘Bince there :l.s no alternate supply of Rala, ORNL may now 'be

cted to suppl*y all Rala needs for the next year from the interim
' “regardless of the future course of the Rala prod.uction,
o the difficulties of producing Rala, it is our recommenda.
0,000-curie RaLa runs are atiempted, they be attempted onl
Smaller (10 OGO-curie) runs could. be ma.de’ on -

: queated. tha.t the Laboratory be advised a.s toﬁ h na ure
the Rala demends that we will be expected to supply for the next two
Definite information on Rala requirements is necessary becaus
at at least one yea:r would lapse between the -

of the- facility. Heed. for improved‘BaLa facilities

ctobe 1951, as shown in reference
Mthe d.esign snd bu‘ d ng:

1&-15 'C E. Larson ‘
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November 20, 1952

U. 5. Atomic Energy Commission
Oak Ridge Operations
_ Oak Ridge, Tennessee

Attention: Mr. Kenneth Kasschau
Subject: PLANNING FOR FUTURE RAILA REQUIREMENTS
Gentlemen:

This is in reply to your letter of November 19, 1952, on the subject,
"Planning for Future Rala Requirements,” in which you state that it has now
been decided that Rala will be needed on a bi-monthly basis in 30,000-curie
batches in the next five- to ten-year period. To meet this requirement »
the Rala program will, therefore, have to be divided into a temporary period
. involving production of Rala in the present 3026 Building for a two- to.
three-year period, followed by a permenent facility which will provide
30,000-curie batches with an occasional combination of three of the smaller
batches.

= The present Rala facility consists of dissolving equipment designed

{ for 500 curies end cubicles designed for 10,000 curies. This facility has

i  been utilized to produce product of triple design capacity, 28,000 curies,

but these runs were accompanied by process and equipment difficulties.
Also, it should be noted that the present Rala facility was to £ill interim

' needs until & permanent facility was built. The present equipment has

already met its expected interim commitments.

The present ReLa facility, must, of course, supply AEC requirements
until & new facility can be built. It is intended that this be done by
repair and only minimum alteration to the present equipment. Extensive
alterations to existing equipment are considered economically impractical
even though it is recognized that the supply of Rala may be somevhat -
uncertain. Completion of a permanent Rala facility at the earliest possible
date, whether at ORNL or elsewhere, is strongly recommended by the
Laboratory.




FUTURE RALA REQUIREMERTS - :
CElarson to KKasschau: -2- November 20, 1952

Since the size of the usual Rala requirement will be 30,000 curies
per run, rather than 100,000 curies, Oak Ridge National laboratory may
vell be the most advantageous site for location of the permanent
facility.

The Laboratory would recommend the comstruction of the new Rala
facility as an adjunct to the proposed multicurie fission product
plant. Such a combination would provide the AEC with an oppertunity to
effect a saving in operations of the two facilities, in that personnel
could be used interchangeably between the two plants. Secondly, the
Rala plant would provide a ready source of fission products of value
to the Radioisotope Program and zirconium-niobium for radiological
warfare -evaluation. ;

The Rela plant would utilize normal-size slugs from either Hanford
or Savamnnah River reactors, which, of course, insures a continuously
available supply of feed from production program reactors and avoids the
complications encountered in the use of irradiated enriched U235 as feed
material. At a 30,000 curies-per-run level, ORNL would use a process
similar to the precipitation process that was used for over forty Rala
runs, thereby permitting utilization of previous design and process
experience gained over several years of Rala production.

It is estimated that necessary unit operations and equipment develop-
ment, design, and construction of the new facility would require from
thirty to thirty-six months and would cost & total of approximately
41,500, 000.

In reference to a Rala facility for the Idaho Chemical Plant, we
would recommend & precipitation process similar to that proposed above
for the Oak Ridge permenent facility. This recommendation is based on
recent experience at ORNL and is in disagreement with the MIR Rala proposal
contained in our letter of October 2, 1951, to N. H. Woodruff, entitled
"Future Rala Development and Production Program Study" (ORNL CF 51-10-193).

Because of the differences in the feed materials proposed for Idaho
and Oak Ridge, some chemical development would be necessary to make the
proposed precipitation process applicable to MIR source materisal. The
Laboratory would be willing to assist in this development program, but a
reliable cost estimate would require a study of the Jjoint effort of
ORNL and Idaho personnel.

Very truly yours,
OAK RID@ TONAL LABORATORY

C E. Lars n
Director

CEL:MER:FLS/vmw
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1.0 INTRODUCTION

The purpose of this memo is to acquaint thé interested parties
with the current ORNL=-Rala processing problems. At a recent meeting
several suggestions were made as to possible changes in the Rala
operating procedure which could increase the efficiency of the process.
These changes are outlined below along with data from recent laboratory
filtration studies and general background material., The background
material was derived from a survey of the data from the last eight Rale
runs. It is expected that another meeting will be held shortly to discuss

the problems and meke definite recommendations for process changes.

2.0 GENERAL BACKGROUND MATERTAL

2.1 Filtration

Rale run #52 was carried out during the week of May 25, 1953. The
ma jor product losses in this run were as follows: U0% as the result of
filtration problems between the extraction tank, A=9, and the ion exchange
feed tank; 6.8% in the fuming nitric acid waste; and an estimated 10 to 20%

due to overflow of the product shipping cone.

The large loss during filtration has been attributed to the malfunction
of a new large area filter., The filtration rate using this filter was
excellent but it proved impossible to blow the precipitate back from the
filter quantltatlvely. Only a portion of the filter is cleared in this
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manner and the remainder of the precipitated product is thus lost., A
portion (18%) of the loss due to the use of this filter was the result
of mechanical loss of fines through the filter. Prévious runs had
consistently shown losses of <€ 2% through the small process filters.
This variation in losses could be attributed to a difference in porosity
of the two filters but is more likely due to the action of the siliceous
crud present in this solution which acts as filter aid and provides a

finer filtration media,

The installation of a large filter was made for two reasons; (1) a
process change required the filtration of a much larger volume than
originally specified, and (2) the filtration rate through the small
filter had become progressively worse. This lower filtration rate
appears to be the regult of progressive plugging of the small filter.
or the failure to pull sufficient vacuum due to leaks in the systen.

Initial runs (#45 and #46) using the small filter had adequate filtration
rates.

It was proposed that either the first large metathesis step or one
of the small metathesis steps be eliminated to lower the filtration time
and permit the use of the small filter. The large metathesis step was
instituted as a combined metathesis and tenk wash. In this case a
carbonate metathesis is carried out and the final solution diluted with
water until the tank is filled. The solution is then filtered. This
procedure has proved to be an efficient method for insuring the removal
of sulfate from the process lines and tank walls. A run (#46) performed
prior to the use of this pro