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Large scsle production of radiocactive barium-lanthantm was requested
by Los Alamos on April 8, 194k, The production process was developed and
put into operation in building 706-C, whose facilities were converted to
Ba-La production in five months, the first run being completed in Septem-
ber, 1984, In all, 9 shipments, totaling 3,852 curies were mede using
706-C equipment. When it became apparent that Ba-La production was to
continue on a long-term basis, building 706-D was constracted especially
for Ba-lz production. Construction of 706-D w#s completed and operations
were started in May, 1945, A total of 31 shipments were made from 706-D
from May, 1945 to March, 1949, delivering a teotal of 62,412 curies te
Los Alamos. ' :

The production operations in 706-C and -D bave always been of an
unpredictable nature. Many difficulties have been encowuntersd and over-
come with varying degrees of success. At present, the entire process is .
being reviewed by the Technicsl Division to determine what improvements
can be made.

Puture production of Ba-La is expected to be on & scale of & to 10
times larger than present operations. Investigations are under way to
determine what new facilities must be provided.
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Introduction

In 1942, Chemistry Group IV under Dr. €. D. Coryell of the Metallurgical
Project in Chicago, was engaged in "organizing chemical procedures and appa-
ratus for a quantitative study of the individual fission products, their
radiation characteristics and the chemistry of their separations". (1)} ,
Using uraniuti bombarded with neutrons resulting from the reaction, Be{d,n)
carried out by Dre. Wahl and Seaborg at Berkeley, Dr., Coryell's group made
rather extensive investisations inte the barium-lanthsnum fission product
decay chain. (2} This work included fundemental research on the radlations

: emi’tted by the fission products and their aaugh’cerso (3).

With 30 grems of V0, (NO3)p. 6HO received from Berkeley Dr. Coryell,
in July 1942, separated flssion Balhl pq BaCrOy after ether extraction of
Y and precipitetion of other groups and noted that the gamms activity was
quite low. At the same time Dr. Sugarmen separated Balls directly from
uranyl nitrate using concentrated HC1 and also Tailed to find high yields
of the penetrating pemma activity. Mr. William Rubinson separated Balko
by still another method with the same resuli: 1ittle of the expected gamma
activity was found. (2) A growth of gamma activity was noted in all the
‘separated Bal%0 samples. Rediation studies and measurements led Dr. Coryell
to make this statemesnt in his Progress Report (CC-208) for July 25, 19%2:
"There is little doubt that much of the long-lived and peneirating |
radiation from the fission products is to be ascribed to the 4O h
dsughter of the 300 h Bal‘“?,,.,. .

The following month, "because of the imterest inm the gamms radiation
Trom the %0 b Ial%0 gyowing from 300 b Ba.llw special sttention was glven
to Ba, Sr, and La separations”. (k) Using methoda reported by the Cerman
chemists, Lieber (Naturwiss 27, 421, 1939) and Hahn and Strassmann :
(Waturwiss 27, 11, 1939}, Dr. Coryell and his group were sble to mske
effective separastions of Ba, la and Sr. with good yields. These investi-
gatlions continued for several months and on October 15, 1942 in the
Metallurgical Project Monthly Beport (CC-298) it was reported that, "It
is seen that there is a negligible ampunt of petietrating radiation asso-
cigted with the Balt0 gecay”. Thus it wes established that the gamwma
radiation of the Ba-La chain was due to the 40 h Lalt0. In the same re-
port it was noted that the LglhO activity is maximum after 143 hours when
it is 72% of the original Bal®0 activity and also that the energy of the
1240 pamma is abowt 1.7 Mev. (5).

Construction of the "Hot" Laboratery {706-C)

In autumm 1943 Dr. Coryell transferred to Clinton Laboratory as the
Section Chief of a group which conbtinued the fission product studies. This
group was composed of many of the same iIndividuals who were at Chicago in
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1942 and their work in building 706-A with the Chemistry Division followed
the gereral plan started st the Metallurgical Laboratory.

By the latter part of 19};3 the need for additional facilities to con- ‘
timne the fission product studies was apperent and on October 21, 1943
Drs, C. D. Coryell and Henri A. Levy sent a memo to Dr. M. D, Whitaker re-
gquesting "that a new laborstory be erected which contains a mumber of cons
erete shielded hoods embodying devices for viewing and coptrolling chemical
operations from the outside. Preliminary plams for the laboratory and
sccessory space are presented herewith. We consider it important o the
Project that such facilities be made available soom, if possible, by
January 1, 19447, (See Appendix A) (6)

- This request was referred to Dr. 4. H, Compton of the Metallurgical
Project by Dr. Wnitaker and on November 16, 1943 Dr. Compton sent the
following memo to Major A, V. Peterson:

"3, Will vou plemse suthorize the comstruction &t Clinton Iabora-
tories of a Chemical Iaboratory to be used as a "hot lsboratory” in
carrying out certain necesgary processes in comnection with the chemical
and biclegical programe which regquire for their prosecution guantities of
pure fission products. :

"2,  This specimlized lsboratory is mecessary for the production of
pure fission products. These are needed For both chemicsl and biological
work involved In the Henford progrem and inm the limited studies vhich are
to be carried om at Ueneral Groves® request on their possible use for
offensive purposes. These needs can be listed in detail as follows:

n1}  FTission products in pure form are reguired for
following through the detalils of the decontsmi-
nation processes proposed for Hanford.

NE) They are required aleo, in apprecisble gquantities,
in order to identify those which may be formed in
relatively low concentratiom, bub which nevertheless
jsnd to serious difficulties in the decountamination
processes at Hanford concentratioms,

*3} They are also needed so that the proposed processes
may be carried through their complete cycle st the
high redistion densities which will prevail st Hane-
ford conventrations and not only st particular
stapges where tests cen be made with external radia-
tion sources as at present.

4%} They are slsc necessary Tor physivlogical tests to
determine:



%g) The magnitude of hazards to opersting
persomnel.

«p}  Pablic health hazerds including the effect
of radiosctivity in water, and :

#e)  Their potential value as an offensive
wespdli.

®3, The facilities reguired for this work are a suitable structure to

house two banks of four propa‘:;ly shielded concrete cells topether with the
appropriate and necessary auxiliary facilities. These latter include:

#1. TFour small laboratories for gemi~-hot operations

“n  Chemicel purification laboratory

%3 Genmeral lsboratory

#lt, Counting room

#5_ Storeroom facilities

"g,  (lass blowing shop

"q. Small machine shop

“8, Mens change room; showers and tollets

"g. Womens change room, shoyers and toilets

®10, Uhility

n

11. e office

"Thig building sbould bhave 2 total ares of appraximmtely 5 ,000. square
feet of flooy space. '

“%.  We would sppreciate rece ivingyﬂur authorization for this comstruc-
tion on this unit be started immedistely for it to serve its purpose v our
progran” . ' .

This request was approved and on December 11, 1943, ground was broken
for the coustruction of building 706-C. Design of the building was underway
at the same time and on December 20, the following teletype was dispatched
from Clinton Laboratoriss: ‘ : :



DANTELS HAUP? HAWTHORNE

TESICN DIVISION WIIMINCTOR

CONSTRUCTION IN ACCORDANCE WITH CL 706C-1 SHEET 1
IS HERERY APPROVED, | S. W. PrRATT (8)

Construction started immedistely and pmgressea rapidly with men on
the job 20 hours & day.

Building 706-C was completed and turned over to the Chemistry Division
operations group on March 3, 194k, {9)

Background of the Barium-ILsanthanum Project

In December 1943, during bis visit to Clinton Laboratories, Dr. J. R.
Oppenheimer indicated that Los Alemos would be interested in having Clinton
Leboratory prepare 100-curie guantities of sm ghrong gawms emitter and
1ng ired into the feesibility of doing this. Dr. Coryell suggested that
a0 with a 1.7 Mev gamma might be suitable, He poimted out that BaltO
could be rather essily prepared and that psst experience had shown that
its chemistry is clean and relesbtively simple, its fission yleld is high,
and the 12-day half-life of Ball0 14 long enough to make it guitable for-
shipment from Clinton lLeboratories to Los Alamos. Dr. Oppenheimsy agreed
that 1a1% wonld be the most suitable of the known fission products and
left without mking or accepting any commitments. {10)

The question of Ba-Ia preduction was reapenea ou Merch 16 198k, by
Br. A. H, Compton &t the request of Dr. Oppenbeimer. The tentative reguest
from Oppenheimer to Compton cams through Gensral Groves for "about one curie
of & mixture of radiolanthanum and radiobarium 'not necessarily separated
from other active materials’' at as early a date as possible "and" 100 curies
of radiolanthawum topether with lits parent radichbarium with a delivery date
sbout June 1st”. (See Appendix A} {11)

The problem was given immediste consideration and some preliminary
tests ou the separation of barium from uranyl nitrate with pbSO;, carrier
were begun. {12) On March 28, 194k, Drs. O, D. Coryell and H. A, levy
made a feanibility report to Dr. R. L. Dean, stating that "this request
can be filled by early summer with raw materials currently available, and
with the present plant facilities if certain requirements of equipmsnt
and MANPOWET .........c8n be met", (See appendix 4) (13)

"Dr. Compton made the officlal request for production of Ba~La on
April B, 164k, in a letter to Dr, M. D. Whitaker: "I have received a
mesgage from Oppenheimer in which he confirme his eariier request which
I recently passed on to you for radiocbarium and lanthanum. It appesrs
that the promise of usefunlness of this material has increaged considerably
since his first request:



"He would like to have the first delivery of about 100 curies some-
time between July 15 and August lst". (14) (See Appendix A)

The progress report of Dr. Coryell’s Chemistry Section for April 15,
194k, stateg: "Radiochemical tests have shown a sequence of operations
(involving precipitation of PbSOj from 45% UNH, sclution of PbSOy in NHydc,
precipitation of Pb(NOy), with fuming HNO3, solution of PB{FO 3)z in water
and precipitation of BaCl, added as a carrier with cancentrated A1) to be
satisfactory for the extraction, concentration and decontaminstion of fis-
gion barium. Liter scale Tuns using stainless steel containers and approx-
imating operating conditions and technique expected in the full-scale prep-
aration showed fairly satisfsctory radiochemical yields {about 60%) and
operating characterzstics . (1‘5)

The equipment which had already been installed in 706-C for general
fission product work was adapted for the 1 curie Ba-la préparation while
the large scale, 100 curie equipment was being designed, built and installed.
{16) By April 30, 104k, the large scale stainless steel equipment for the
B0y, extraction step wes about two-thirds complete and the adaptation of
the small scale equipment was even further along., Testing of the equip-
ment already installed was in progrese during May 194k, while liter-scale
laboratery runs were being conducted simulating full-scale conditions and
techniques. By means of these laboratory "dummy runs™ the process had
been perfected to give overall yields of better then 75%. (17)

The shipping comtainer for 1 curie of Lal0 yas fabricated early in
Moy end on May 13 the firgt "hot” run wes started with the dissolving of
two sluge in the adepted fission product eguipment. The final product,
with 50 mg of insctive Ba carrier added, assayed 300 millicuries of BallO .
&bout helf what was expected, {18}

During this period of May-June 19#2; , process development through the
Yiter-scale laboratory rung resulted in some changes in the gsneral pro-
sedure which increased the overall Bs-lLa yield. The principel difficul-
tiss were encountered in the handling of small precipitates. Seversl
methods of separmting lead and barium from UNH using caustic precipitation
and chromste precipitetion were tried and sbasndoned for various ressons,
Finally it was decided that the PbSOY precipitation was mest satisfectory.
By changipg the method of adding HpS0y to carry out the precipitation slowly
and thet digesting the precipitate, betier yields were achieved. In order
6 partislly remedy the troubles ceused by handling small precipitates, it
was decided to combine the Pb30), precipitates from three batches of UNE
before dissolving them with awmmonium acetate. The procedure callesd for
loading into the dissolver 36 slugs, of whick 12 slugs would be dissolved
with m03 for one bateh. Before each new disselving 12 new sluges would be
loaded. Thus & minimm of 24-36 sluge would be present in the dissclver
during the dissolving of each of the 3 batches of UNH. BaSOy, would be
precipitated with a PbS0, carrier by the addition of Pb{NO4), and HyS0y.
These Ba, PbSOy precipitates would then be combined by the simp}fa axped-
ient of precipitating the second and third batches on bop of the precip-
tbate left from the evarlier bsiches after the UKE was decanted.
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The month of August was devoted to equipment testing and process ’
development by making full scale tracer runs through the equipment. Durlng
this period it was found necesssry to adapt the stainless steel precip~
itator tapk to closed operatiom by imstelling a cover with a condenser and
scrubbing tower on the off gas line, This was dope to minimize contamina-~
tion of the cell by radicactive spray.

Barly in September 19Uk, testing of the equipment was completed and
production operations were ready to be started (19}.

706-C Equipmsnt, Pacilitiss and Process

The TO6-C “"Hot" laboratory was designed for the handling of 1-10
curie amounts of radicactivity. Because of the limitation of time and
unusual circumetances, these Pacilities were adepted, without any major
gbructural changes, to the produstion of grester than 100-curie ampunts.
This change in plans introduced two major problems: a) the handling of
larger amounts of both active and inactive materisl than had been sntic-
ipated, and b) the shielding against radistion of an order of magnitude
geveral times greater than the facilitles were designed to scoomuodate .

The solution of the first of thesge problems - the handling of large
amounts of materials -~ was relstively simple. Iarger stainlegs steel eguipe
ment was installed for the phase of operations which involved large volumss,

The problem introduced by the additional radistion wap never satis-
factorily solved. The sddition of sufficient shielding was not feasible
from the standpoint of time and sveilable spsce; so the arrvangemeni
adopted was to rotate the workers on the critical jJobs, such as sempling,
in such a way as to allow each operator to receive only & ‘tolerance ex-
posure in any day. There were overexposures io radistion in spite of this
procedure, but nome of & serious nature and the major hemdicap inbroduced
was inconvenience, although the health hazard was certainly of prime im-
portance {20).

The eqguipment for the Balm separation was installed in ome of the two
bapks of cells in 706, The other bank of cells which had been used for
the l-curie prepsration was returned to the normal fission prcduct 3apa-
ration nsgeés Yor which :nt was origlinally in’t;enﬁed

In the Bame‘ operations cell stainlens steel equipment was installed
to handle the large volumes present through the extraction step. This
equipment comsisted of the Tollowing vessels and facilities:

1. Slag dissolver {65 gallon capacity}

2.  Condenser for wvapors from dissolver
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Precipitator {with two decant lines)

Serubbers for dissolver amd precipitator
off gas ‘

Feubralizer tank

Underground waste storage tank outside
the building

The two large stainless steel tanks, dissolver and precipitator, were
shielded by piling lesd brick around them to a height of 23 feet. The
bricks were supported by fremes Tabricated from sheet steel. “This ayrrange-
ment supplied 4 inches of shielding on every side except the top, where it
was believed that the distance from the solution to the top of the cell
would provide sufficient protection (21).

The rest of the operation in the cell wes carried out in glass equip-
ment dseigned around a stang precipitator of 5-liter capacity. Tbere were
daplicate sets of glasswere, one in Cell 1 and one in Cell 2, with cross~
over lines for transferring from onme o the other in cases of emergency.

The initiel procedure worked out for use was &5 followa:

L.

2.

3.

Temoval of aluminum jackets from 36 slugs

Dissolving uranium metal eguivelent to 12
slugs using ENO3 and transferring the solu-
tion to the precipitator ‘

Coprecipitating Ba, Pb30y with Hs50) and
decanting UNE supernate

Loading 12 mors slugs into the dissolver
and removing aluminum Jackets

Pedissolving precipitate in UNH from &
second dissolving equivalent to 12 slugs;
then reprecipitating Ba and FbSO),

Repeating steps & and 5 so that Ba from
36 slugs was separated from UNHE

Separating and removing P50y, by using
hot ammonium acetate solution and decant-
ing supernate

¥ntathesising BaSOy using fuming HNOg



9. Dissolving Ba{NO3)s with 6N HNOy and
rewoving to storage

10.  Performing steps 1-9 five times so that
Ba is recovered from 180 sliugs

11, Reducing solution volume by precipitating
Ba(NO4)p in batches with fuming HNO,

12, Precipitating most of the residual lead
: as PbCly using 1 N HC1 and separatmg
BaClg filtrate

13, Precipiteting BaCl, from concentrated HCl-
ether mixture snd removing remaining lead
and impurities in the filirate

1%, Dissolving BaCl, snd evaporating to dry-
negs in the product shipping container

This process, a8 outlined, was used for the first three preparations,
After the third preparation the ammonium acetate solution of lead sulfate
was eliminated because of high losses. Metathesis of Ba, E’bSOh with K‘2€103
was subgtituted, followed by the separation and removal of FbCrOy {22).

706-C Hot Operations

A, H, Compton‘'s letter of April 8, 194k, to M. D, Whitaker requested
that the first 100 curie shipment be mede between July 15 and August 1, 1okk .,
However, it was not until the first of Auguat that the glass spparatus for
final preparstion and purification of BaCl, was installed. At that time in
a telephops conversabion with Tos Alamos, Dr. Coryell estimsted that ship-
ment could be made on Angust 15. Delay in getting final equipment alter-
ations made and in testing the equipment held up operations unmtil Septem-
ber 10, 19h1+ when the first run was started.

A considerable amount of the delay was due to the alteration of equip-
ment to ellow procsssing of the Ba-la with only two grams of dead Ba carrier
instead of five grams as originally plammed. A feeling of urgency seemed to
dominate everyone associsted with the Ba-La project - telephone calls to Los
Alamos became almost daily routine with teletype messages Tilling in the
gaps. There were many uncertainties which hed to be clarified and problems
which demamded ifmmediste solutions. Coordinastion of the work at Clinton
Laboratory with that at Los Alamos was guite difficult; although it was
hendled extremely well. For exsmple, the product shipping cones were de-
signed and fabricated at los Alamos while the lead shielding to encase the
cones was fabricated st Clinton Laboratories. Much coordinated effort was
necessary to insure that the lead carrier would fit the cone in its final
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design. Needless to say, the temsion mounted as the aeadlme drew
closer (23). ,

On September 10, 194k, the first large-scale preparation of Ba,l‘m ,
was started im TO6-C with the loading end dissolving of 180 slugs from the
pile. The operations progressed normally although somewhat behind sched-
ule beceuse of the difficulties in sampling. Fifteen disselvings were
made, with the fifteenth being held in reserve as a "stand-by" in case
of operatiomal difficulties.

Chemical snalyses of the product sclution gave the low result of 112
curies which led Dr. Coryell to note in his log that, "Crisis in Ba
analyses of rune 1 to k is critical. Expected inmput from runs 1 to k
zbout 210 curies. Anslyses of 2 samples gave 112 and 122 curies respec-
tively". These low analyses were found to be the result of faulty ana-
1ytical methods and an alternative method gave results averaging 21k
curies, During this pericd of erisis numerous key persomnel stayed on
the job as much as 3 and L days without going home. Short cat-neps and
gallons of coffee served to keep them goipg until the run was over. :
Several individuals worked well over 100 hours this week; and in the
weeks that followed long hours were the rule rather than the exception.

While the analyticsl difficulties were being solved, the stand-by
digsolving was processed and combined with the reet of the run in the
hope that it would pick up some activity left in the vessels. By this
time the revised enalytical resulbs were completed, much te the reliefl
of all concerned, and the final purificai:izm took place without further
ineident. :

Radiation measurements on the product through the side of the
carrier gave a value which was caleulated to represent 300 curies.
Subsequent measurements at Los Alamos indicated 314 % 204 curies. The
relief felt by the whole group at the successful culmination of the
first preparation is shown by the final entry im Dr. Coryell's log,
“Everybody was tired and happy and after the long letter ¥ was sent
(accompanying the product carrier to los Alamos) Doan gave us a2 poem”.
#See Appendix A,

“Ode to a Lost Nickel

A nickel is a piece of dough
Whose value can't be guest ioned
Since Uncle Sam definss it so
You gotts take It, even though
You know darn well, as alloys go,
Intrinsically it's less than.
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"Wow this same nickel can become
A gywbol strong snd mighty

When hérnessed to a proper bet
Invelving jobs that must be met
By Coryell and hies whole setl :
Of chemists, ‘bright_ btut flighty.

"We lost the bet -~ we're glad we 1ast
And so, we Judge, is Opple,

Who, wrapped in darkness and in doubt
Fot knowing what ‘twas all about

But sure that it would not get out
Had almost blown his topie

"So sing the praises of the coin

And sing also of chemists

Who bresk the yules snd spoil the view
And yet when pressed with something new
They make s bhet and then come through
With much more than the limits.

"R, L. Doan ~
Septenber 18, 1948"

The Tirst preparation of Ball‘@ 31k carieas, was transferred to the
Contracting Officer Por shipment » by truck, to Los Alamos on September 18
19hh {2k},

The second preparation was started on October 10, 1944, after complete
re-installetion of glass equipment in Cell 1. Operations proceeded smoothly
except for minor equipmert failures. Desplite the ease of cperation, there
were rather high losses during processing and the final prodict assay was
only 195 curies of BallD,  The finml product was held over sbout six hours
before shipment to be studied. Electroscope measurements indicated this
preparation to be weaker than the first one. An attempt was mede to deter-
mine the energy of the gumma radiations by taking data with an elecroscope
for plotting an abserption curve of the gemmz rediation intensity. The
beem coming Trom the wwhieldsd source on the floor was studied Irom the
roof of 706-0, A% this distance, 30 feet, the intensity at 16 bours growth .
was 1100 mr/hir. {25). This preparation wes shipped on Uctober 17, 194k,
accompanied by a letter of description {See Appendix &), :

After the secomd preparation opsrations wers “undertaken to rmcover
Sr from the BaCly mother liquor which scontaine about 2 curies of Sy and
Prow 10 to 50 eurides of Ba, This was introduced into the reactpr vessel
{precipitation filtration Tlask) but esceped through & hols due to a bresk
which had not been previcusly debtected, After thorough fiushing, radiation
Tlewels in Cell 1 were 600 r/fhr. After 10 days of tedious decentamination,
radiation levels were lowsred to abouk 1000 mr/hr at which time the broken
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reactor vessel and the contominated final pro&uct vessels were removed |
from the cell. This procedure followed by further scrubbing of several:
contaminated areas lowered the radiation to 300-800 mr/hr in the working
area where replacements had to be made. The cell {#1) is now in good
operating condition”. This was written on October 30, 1934, in the
Chemistry Division Progress Report {25). ‘

The Cell 2 equipment was used for the third preparation which was
shipped on November 23, 19hk. The processing of 180 slugs gave an overall
vield of approximately %0% with a material balance of T5%, the remaining
25 could not be accounted for. The final product assay was 280 curies.
Operations were normal and gatisfactory sxzcept that the mechanicel agita-
tor in the precipitator tank failed {27). ,

Several weeks of exbensive decontemination reduced the radiatiom
ievel to a point vhere repair work could be dome and the agitator was
removed and rebuilt. Other repairs were mede and some wodificetions of
eguipment were adopled to rectify a number of wesgknesses spcountered
earlier (28). ‘ :

Puring the peried it was decided to eliminate the'NﬁhAc dissolution
of the FPbuSQy precipitates and substitute a metathesis of PbS0y with EplO3
followed by dissolution in week HNOj. It wes belived that this would
eliminate the losses dus to incomplets dissolution of Bas% in WHjAc,
After the metsthesis, the HNO, solution was transferred to the glase
reactor and Pb {GE2) {co )2 wag precipitated to reduce volume. This
precipitute was egain digselved in B}%‘O?) and PbCr0y was precipitated by
the addition of Kaﬁr,,{}?., “From this point the standard Ba(1103)2 precipi-
tation with fuming %3 and the final precipitation as BaCly were carried
out as usual {28). : ‘

It is interesting to note that in the period between the third and
fourth preparations design, development snd construction of building T06-D
were started. This building was for the speciml purpose of making large
scale Bale preparations.

During preparation # %, a line broke while the FuCr0), precipitation
was being made and resulted in the loss of two thirds of the Bal%*0, The
remaining one third was processed to completion and shipped on January 23,
1945, The final product sssay was 160 curies. This break left Cell 2 so
badly contaminated thet it wes not used spain during the Ba rums. :

At the end of the fifth preparation, in which &78 curies were shipped
on January 31, 1945, the apparatus wes "in unsatisfactory condition for fur-
ther use at thres critical points. The windshield wiper in the precipita-
tor tapk {cell k) which partislly failed during preparation # b is now
completely out of service. Lack of this device mokes it impossible to
agitate small volumes of scolution in the precipitator tank; this greally
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delays important steps in the process and is believed to lead tw con~
siderably higher losses in the metal waste fractions, It seems to us
highly desirable to repair this mechanism before proceeding with amother
preparation. It is not known at this time whether or not this repair
will require complete decontamination of Cell 4.

"Phe second breakdown is in the reagent or upper cow (magnetic
channel selector) in Cell 2. This has been manipulsted only with the
greatest difficulty during the last two prepavations and has gradually
been getting worse, Ibts repair before using thie apparatus again seems
nECes8ary. :

"The third breskdown is the glass delivery tube leading from the Hes-
telloy valve to the evaporation outfit which was broken in raising the cons
into position just prior to the evaporation” (29).

After more extensive decontemination, the necessary repairs and alter-
ations were made. “In Cell &, the mechenical agitator and several leaks in
the solution snd air lines were mpaimd,, The glags eguipment in Cell 1 was
completely removed in order to effect adequate decontamination; the new
equipment now in the process of Installation contains a pumber of improve-
ments - such ag, the replacement of glass magnetic valves by "Hastelloy C"
needle valves, the replacement of glasg storage flasks with apecially fab-
ricated vessels of greater capacity, and the Installation of additional
shielding around the waste bottle. The new evaporation unit will be so
arranged that the sctive sample will be shielded by four inches of lead,
while the vessel which Tormerly held the final solution Just prior to evap-
oration has been eliminsted. These changes will greatly diminish radia-
tion lesksge during the final steps of the preparation. Cell 2, in which
a large spill occurred during preparation %, has not been entered. The
equipment is not in an opersble condition and it will require several weeks'
work to deconteminate the cell end recomstruct the eguipment before the cell
can be uaeﬁ" (30)

The sixth preparation was started as goon as repairs were completed
and was ready on March 26, 1945, Tields and material balance were poar for
unknown reasons salthough the new equipment operated quite satisfmetorily.
The only difficulty encountered was contamination of the cells and ducts,
because of o leak in the dissolver Jacket. This run ylelded 315 curies,
which were shipped on I&arch 26, 1945 {31% ‘

On April 3, 1945, the seventh preparation of 560 ¢ was completed vith~
out unusual difficulty. After this run 73 curies of 518990 were success-
fully recovered from the HCl-ether waste.

After the sevénth run a new stainless steel jacket wes installed to
replace the leaky dissolver jacket which had cauged considersble canta:n1~
nation during the sixth and seventh preparations (31).
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The eighth and ninth preparetions took place in May 1945, and were by
far the most successful of all the preparations to that date., Preparation
mumber eight assayed 750 curies on May 16 and preparation number nine
sssayed 800 curies (108 Alamos assayed this shipment at 975 curies) on
May 28. Both preparations were performed with ease; the equipment operated
most satisfactorily and remained in good condition (32,33).

Building 706-D for the large scale preparation of Ba-la was completed
and in operation by the end of May 1945; consequently, the ninth preparation
wae the last to be mede in 706-C. The following table summarizes 706-C
Ba-La operations, :

Preparation & Date Assay Remarks
9.18-l 1 314 Curies o pperational difficulties.

Analytical results gave trouble

10-10-8 2 195 ¢ High losses

11-23-44 3 280 C Mechanical agitator in precipi-
tator tapk failed
1-23-k5 b 160 ¢ Pwo-thirds of product lost when
~ line Yroke during FbCrly precip-
itation
1-31-55 5 w78 ¢ Precipitator tank agitator failed,

, : : magnetic chennel selector falled,
: glasg tube Tor product transfer
into svaporator broke

3-26-45 6 315 ¢ Yield poor. Equipment operated
H satisfactorily Dissolver jacket
leakﬁﬁ , :
e 345 7 560 ¢ No difficulty
5.16-45 8 750 ¢ Best run yet. No Difficulty
5.28-45 9 800 ¢ Operations normal, Last prepara-

; tion in T06-C
3852 Curies

The 706D Construction Period

Preparation of radicactive Balhg

on a 100-curie scals begap in
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September 19k, in bullding 706-0 The facilities used in this process
were adapted from those designed and built for small-scale {1-10 curies)
fission product separation. Many operational aifficulties arose from the
inadeqnacy‘of 706~C process equipment,

On October 19, lQhk after the completion of the second 706-C prepera-
tion, Dr. Harrison 5. Brown gave consideration to future prospects and policy
for radioactive barium-lanthanum production. In a memo to Dr, M. D. Whita~
ker at that time, Dr. Brown gave the following review of current status and
future prospects for Balho production at Clinbon Laboratorles

October 19, 198%

"Po date two shipments have been sent - one of the order of 300 Y
curies: the second unknowo but probably about 200 Y curies. The first prep-
arstion succeeded beautifully. At its conclusion most of us were confident
that our eguipment would last for perhape twenty weeks. The second prepa-
ration proceeded with mumch greater difficulty and there was considerable
evidence that our equipment was deteriorating rether rapidly. It haes been
found that now certain lines are plugged and certain glass dbreakages have
taken place. These cen be repaired in time but It is cerbtainly indicative
of the problems that will confront us im increasing mumber as time goes on.
We Xnow our yields are much poorer then we had originally supposed. The
anglytical problems comnected with the preparation are formidable. We
are now in the position where we realize that no barium apalytical result
comnected with the process can be completely trusted. I should like to :
emphasize at this point that none of this should cast any reflection on -
the individusls commected with designing and constructing the setup. They
have done & magnificent job under the most trying of circumstances. We
all appreciate the order of magnitude of the difficulties in such a prep-
aration.

"Tt is apparent that continued production of lanthenum for an indef-
inite period of time will require: :

1. TNew building facllities

2. New squipment facilities wherein glass is
eliminated,as mich as possible

"In connection with the bullaing facilities, there are three possi-
bilities :

1, Carry out the preparatlon in the 205
Building

2. Buila an entirely separate building for +the
purpese
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3, Build sn sddition to the present 706-C
Building.

It is the opinion of both Mr. Johnson and mysel:t‘ that, from the peint
of view of a long range program, construction of an snnex to the T06-C
Building would be the most preferable., As we see 1t, the following vork
must start now and continue until the new unlt is completed:

"1, By soms means or other keep the present
productiop unit opersting successfully se
that ¥ will continue %o have a supply of
lanthamam

2. ‘Prain pew men so thoroughly in the operationé
that they will be able to take over the rou-
tive operations on the new unit

3. These wén under training can release men now
on the job for developmental work on insiru-
ments, gadgets, and technigues thet will be
necegsary for the new setup

%, It is obvious thst a crew must be placed ime
medistely on studying the analytical preblems
connectea with the pmparatmn

5., A lsrge crew of chemistﬁ st immediately
plunge into chemical research on both ‘the
existing process and on devising e modifi-
cation of the existing process for use in
the new operating unit :

6, Mr. Leverett should have a group working very
closely with our men. As we gsee it, he would
be in charge of all necessary engineering de-
sign work" . ,

Tn the following days of October, 194k, daily plenning conferences
vere held and a decision was reached to request construction of Buillding
706~D, which would be an snnex to 706-C (3k). Accordingly, on Fovember 3,
194, Dr, M, D, Whitaker requested from the District Engineer of the Men-
hetton District authorization of the construction of Building 706-D. The
description of the proposed building submitted %o the District Enginear was
asg follows.

"1, A processing area 50 ft. by 85 £t. to include
two adjoining protess cells of overall dimen-
sions 20 £t. by 60 £%. by 20 f£t. high and nec-
essary access openings, process lines and equip-
ment, control panels, operating platforms and
ventilation '
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50

10.

11,

A solution meke-up room, 10 fi. by 20 ft.
equipped with tanks, scales, pumps and
chemical feed lines

A chemistry laboratory, 20 f£t. by 21 ft.
equipped with sinks, tables, heods, services
and special equipment

Two analytical laboratories ee.ch; g ft. by 22
f%. for testing process samples. These will
be of special construction

An area 30 ft. by 40 ft. for services in
connection with the special hazards. In-
cluded ere monitoring room, uniform dispen-
sary, locker room, wen's room, persormel
equipment, decentammation room and health
office

Pmcess equiymn‘t decontamination room 10 ft.
by 10 f‘ta

A moporsil system for handling miscellaneous
heavy equipment material and containers. This
systen will be connected to tha’b existing in
706-C

Two offices esch 11 f£t. by 17 Pt. and which
will be easily mccessible to the operating
ares ‘,

A comveying system for material from Build-
ing 105 to the top of the operating cells
: #
Storage space for materials and equipment
needed in this process will be mede avail-
sble by utilizing the area on top of the»
chemistry and snalyticel laboratories amsl
offices. lLoeding platforms will be pro-
vided along the main Esst-West plant road

Additional trgnsformers and relocation of
present trensformer bank will be necessary.
Connections to relocated power lines and
exinting services”, "The total estimsted
cost of the proposed work is $175,000%.
{See Appendix B)
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It was reguested that construction of Building 706-D be rushed to
completion in four months. Design and development work were to be carried
on at the same time comstruction was under way. It was hoped that in this
way the completion date could be met.

The request for comstruction was approved by the District Engineer's
Office end work began late in Fovember, 19kk. 'The program which had been
set up by Dr. B. L. Doan in his memo of November L, was as follows:

1. Desipgn « The Design Group of the Techmical
Division was responsible for geeing that
the finished desipgn embodied the latest and
begt idems of all the gualified groups work-
ing on the problem. This group was respon-
sible for design and specificstions of both
the building and equipment

2. Bpecification of the basic chemistry and
approval of the flowsheet -~ The Chemistry
Divieion and Technical Division, Section I
were to develop a modification of the T06-C
process which would be most suiteble for
use in the new operating area

3. Consultation and advice when needed on
small-scale remote control operations -
Chemistry Division

k. Specification of locetion and type of health
monitoring instruments - Health Physics Division

5. Ezperimental engineering on small-scale centri-
fuges, Jets, remcle contrel mechanisms, ete. -
Tecimical Division, Section I

6. Assigtance in preparation of T06-D operatingi
procedure - T06-D Operations Group !

T. Specifications of snalytical methods and tech~
nigues - Chemistry Division {34).

Since construction and design work were proceeding simmltaneously,
daily Design Conferences were held in order to keep ahead of construction.

To illustrate the councerted effort which was applied to this job,
over 120 drawings were made up and turned over te the construction group.
in the two months between November 15, 19kk, and Jemuary 15, 1945; over 200
drewings were made in all. 1



Development and Research Groups were under the same pressure as the
Design Group in that it was necessary for them to establish & process and
equipment layout before the time arrived for the operating equipment and
By February 21, 1945, the development of &
suitable chemical process was virtually complete, with only the decision

facilities to be installed.
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remaining as to which of several alternates to use., The proposed processes

were as follewe:*

v

Coating Removal

Aﬂ

Metal Solution

Dissolve the jackete in NaOH with Eaﬁ@s
catalyst '

Dissolve the jackets in HNOy with Hg(NO3)2
catalyst - {rejected - reaction unpredictable)

Dissalve in HNO, at a temperature of 100~105°C

Suiphate Carrier Precipitation

A,

¥,

Co-precipitate Ba with 100 gms of Pb In &
3.4 ¥ Hs80, solution '

Co-precipitate Ba with Sr in place of Pb asg
a carrier - {rejected-separation of Sr later
in the process too difficult) :

Co-precipitate barium and urenyl oxalates -

{rejected - barium not carried in precipitate)

Co-precipitate barivm and uranyl selenate (re-
Jected - UOnSely too imsoluble, reguired com-
plete precipitation of U0p to bring down Ba)

Co-precipitate Ba{NO3)s and Pb{ND3)2 with
Ca(N03}2 (rejected - incomplete precipitetion)

Co-precipitation of Ba with Ia¥, using HF (re-
Jected - introduced equipment piroblems and chem-
tcal hazards)

# These processes are described in detail in the report, Mbnﬂ—230 "The
Development of a Chemical Process for the preparation of Bal

W, B, Baldwin and

On
J. E. Savolainen, July 23, 1947
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Lead Removal Before Metathesis

A, TExtraction of PbS0O;, with ammonium acetate
' {rejected - requires a filter tor adequate
separation of Ba)

g, TExtrachtion of PBSOy with ammonitm tartrate
{re jected ~ would not extract PhSOy, )

- ¢. Bxtraction of PbEOL with FaQH {rejected -
formed colloidal Ba)

p.  KCF fusion at 300-400° to reduce Fb to metal,
leaving Bad and BaSO, {rejected - not easy to
do and BaS, BgS0y not easy to process)

E. Reduction of Pb to the metal with bhydregen
{rejected - Pormed BaS which is too difficult
to process) ‘

F. High temperature conversion to Ba, ThCly usiﬁg
cely, {rejected-hazard of volatile fission pro-

ducts and corrosiveness of Cls gns)

Sinee none of these methods were sabisfactory, it was decided to
postpone the lead separstion until after metathesis.

¥etathesis
A, Meotathesis with 1M KQCO3

B, HMetathesis with NA,CO, {rejected - results
not consistent)

¢. Metathesis with fuming HNO3 (rejected - too slow)

Lesad Bemoval
A, Precipitaﬁe Pb as PbCr0y in 1N HNO4

5. TElectrolybic removal of Phlp from HO4
solution (alternate)

¢, TEleetrolytic removal of P from perchloric

acid solution (rejected - not gafe for rou-
tine operations) ,
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' D. Precipitation of PbHPO), {rejected - pH too
critlcal)

" E. Precipitation of" P’bIa {rejected - some Bal,
: precipitation, P'bI not com;pletely precipitated)

T, Pmcipitation of PbCl, (rejected - same as above)
G. Precipitation of PbBr2 (rejected ~ same as above)

Barium Isolation

A, Following PbuCr0y précipitation, Ba is precipi-
tated as the chromste in 1M NaDH. Centrifuge
to separate BaCrQ), precipitate

B. Following electrolysis, precipitate BaCO3 for
volume reduction end decent supernate

FPinal Product Concentration -

A. Precipitation with fuming HNC, followed by
disgolution in Hp0 and evaporation to dryness

B. Precipitation of BaCl, with concemtreted HCI.
{rejected ~ too corrosive for stainless steél
equipment) (35).

Thus, all processes were congidered and weeded out until it was felt
that & satisfactory process was derived. Two alternate procedures for lead
removal were left in the process because it was not known whether equipment
to carry owt the more favorable process (electrolysis) would be availsble
in tim for the first production operations.

The egquipment for carrying ou't this process was decided upon largely
from previous experience in Buildings 205 and 706-C. However, there were
some facilities which required considersble development work, such as:

1, Jets for solution transfer

a) Should steam or air be used?
b)  What are the optimum operating conditions?
¢) What performance can be expected?

2. Pipettes for solution transfer

a) What is the most advantageous design?

b) What performance can be expected?
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3. Centrifuges

a) How can they be designed to keep main-
tenance to a minimnm? '

b) How much product loss will be 1n’sroduced
by the use of centrifuges?

¢) Where are centrifuges necessary?
L, Finel Evapcmtion

a) How should the product container be
heateﬂ?

b) What air flow around the container can
be allowed? '

¢} How do the different methods of heating
effect the distribution of product in
the cone? ‘

5 Samples

a) How can revresentative samples beat be
taken? ‘

These are & few of the zna.jor problems 'which cenfronted the various
groups who were concerned with the construction of 706-D, Many other pmb»
lems arose and were summarily setiled by discussion in the daily Design
Conferences. Tt is imteresting to note that satisfactory solutions to the
problems listed gbove were found - and were found in the short length of
time allowed before the answer mugt Be known t¢ the construction engineers.”

The uliimete result of the combined effort of design and development
groups was embodied in the 706+D production facilities approved for con-
struction., These facilities, it was believed, represented the most com-
plete and operable designs which could be produced on the basis of know-
ledpe at that time, with every reasonable armngement for flexibility and
future changes. ,

The 706-D Building is attached to the east edd of the T06-C Building.
The sirchitectural lines of C~building were extended to jJoin the taller
structure which houges a cell block and attendant facilities. The process
section hes three stories and & monitor. In this section are included the
golution meke-up room, equipaent decontamination room, operating cells,
open operating area and storage areas (36).
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Cells A and B form a concrete structure 20 feet high, measured from
the first floor level, by 19 fest wide, exclusive of the entrance labyrinths,
by 50 feet long. This cell block extends into the ground about 8 feet to
give an inside height of 20 feet for Cell A and to allow for ventilation
duct work under the cell floors. A secondary wall extends salong the entire
esst side between the First and second floors to form passagewvays 3 feet
wide to cell openings on either side of the partition separating the cells;
concrets roofs at the second floor level complete the passageway. The
other major appurtenance to the cell block is a ledge extending along the
north side of the top for temporary storage of comcrete slsbs teken from
the roof epenings,

Besides the labyrinth openings, the cells are accessible through
three large roof openings, two of which are equipment holes (5 feet sgaure)
to allow tanks and equipment to be lowered into the cell, and one is three
feet square for handling the shipping carrier in aud out of Cell B. A
fourth roof opening into Cell A, two feet squave, holds the plug contain-
ing the slug loading funnmel and pipe to the dissolver. The cell block
slso has S48 steel-lined holes stepped once from 6 inches diameter to 5
inches diameter; the 327 horizontal heles are mainly on 20-inch centers
snd the 221 roof holes are on 12-inch centers. Concrete plugs with curved
pipes, shaft guides 5 ete., Fill & large proportion of these holes; the re-
maining oneg are fllled with blank plugs. A single row of process pipes
and conduit is cast in the walls above the horizomtal plugged holes.

Call A is 20 feet high by 10 feet wide and 25 feet long inside;
these dimensions permit four-foot walls in the directiom of Cell B amd
the lsbyrinth, two five-foot walls and five-foot thick rooef. A six-inch
wide concrete ladge Tifteen feet above the floor extends most of the way
around for supporting beams; inserts for mounting brackets, braces, etc.
are cast in the ceiling and walls in the same pattern as the plug-holes.
The floor slopes to a trench extending along the west side; this trench
in turn slopes to a stmp adjoining the partition. The floor, trench and
suwp are Tined with lead; thie® covering extevds 6 inches up the walls.

Cell B is much smaller than the other, being 15 feet high, 10 feet
wide and 15 feet long. A& siz-inch ledge is located 10 feet above the
floor. Inserts, floor covering and drainage are the same design as for
Cell A. In the northweast cormer the two cell walls and two 8-inch
concrete walls, the latter beginning 42 inches above the floor, form a
3 by b foot flue leading to the roof opening, 3 feet square, through
which the product carrier is lowered or raised. Inserts in the Tlue walls
support gaides for positioning the shipping carrier on a dolly. Stain-
lese steel strips, sealed to the lead covering the floor, ferm a track for
moving carrier and dolly back and forth in the cell.

The cells were equlpped as follows:
Dissolver, Al - for metal dissqlving with HNO, capacity 165 gallons.,
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Condenser, A2 - for dissolver off gas. Reactor, A3 - for oxidizing WO
fumes in the off gas to facilitate neutralization. ‘

Caustic Scrubber, Al - for neutralizing acid off-gases.

Weutralizer, A5 - for HEutralizing acid metal waste; 450 gallen capacity.
Holdup Tank, A6 - for storape of neutralized metal waste until tank farm
is reasdy to receive it, capacity 850 gallons.

Precipitator #1, A9 - for H,S50), prec1pitatzon, settling, and decanting;
117 gallon capacity.

Catech Tank, AB - for holding decantate frum A9 pending analysis for Ba
losse; capacity 130 gallons. :
Precipitator Condenser, Al0 - for precipitator off-gas.

Water Scrubber, A16 - for all vessel off gas except from Al and A5, :
Precipitators 2 and 3, Bl and B6 - for lead removal; capacity 11.6 gallonms.
Precipitator Condensers. Al2 and B18 - for Bl and B6 off gms, respectively.
Catch Tank, B3 - for holding up waste solution, capacity 58 liters.
Centrifuge Head Tank, BS - capacity 1.0 gallon.

Centrifuge, B1S ~ 2200 rpm, S~inch bowl. ‘

Electrolytic Cell, BI2 - for lead removal; capacity 6 liters.

Rotating Pipettes, B7 and BS - for small volume solution transfer,
capscity 8 liters. :
Fixed pipette, B9 - for small vclume transfer from B6 to Bl?, capacity
2.7 Yiters.

Storege Pot, B17 - for pruduct hald»up for pipette transfers, capacity
2.8 liters. ‘
Shipping Container Assembly, Bl9 ~ for evaporating product to dryness dnd
placing it in the product carrier (36).

At the end of the four month periocd after the start of comstruction,
at the time when it was hoped construction would have been completed, Build-
ing 706D was essentially completed from an architectursl standpoint.
However, only about 15% of the process equipment had been installed at
that date, March 20, 1945,

Ope month later the processing equipment was sbout 95% completed and
installed. During this period the elsctrolytic cell arrived {about s month
shead of schedule) and was installed, giving facilities for carrying out
either the chromate or electrolytic separation of lead. Since the elec-
trolytic process was more favorable, it was decided that this method would
be tried Tirst. Lo

On April 27, 1945, the Comstruction Group turned over the task of com-
Pleting the building to Maintenance, since only a few minor installations,
repairg and alteratioms remained. Cell A and the non-operating area had
been turned over to Operations on April 2 and sfter inspection, testing
and final approval, dummy runs were started. These runs indicated the need
for some process changes, which were mede. In the Technical Division Report
for month Ending May 20, 1945 (CN - 2822) the Pollowing revised produchtion
process description was given:
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"Phe process now consists of dissolving two hundred slugs in batches
equivalent to fifty each in nitric acid, diluting the resulting solution
to prevent precipitation or freezing of uranium salts, addition of lead
and sulfuric acid to the solution to precipitate lead sulfete which carries
the barium. The same lead is used over end over again, being added only to
the firet fifty-slug solution, and additional lead being added only to make
up the solubility losses. The supernatant uranium solution is decamted
from the precipitated lead sulfate. The precipitate is washed with sulfuric
scid end water and the lead-barium sulfate is then converted to the carbo-
nate with potessium carbenate solution. The cake is then dissolved in
nitric acid and jetted into the electrolytic cell in Cell B, where it is
electrolyzed for removel of the lenmd. The lead is plated out as lead oxide,
After electrolysis, the practically lead=free solution is transferred to a
precipitator and a barinm cerbonate precipitation is carried out., This com~
pletes removal of the lead and reduces the volume of the solution. The
barium carbonate is then dissolved in strong nitric acid and fuming nitric
acld is added to precipitate barium nitrate. The supernatant fuming nitric
acid is decanted and the residual barium nitrate washed with additional
fuming nitric acid, which 1s also decanted. This trestment vemoves irom.
The residual barium nitrate is accompanied by ome to two hupdred cc of
fuming nitric acid, which is evaporated to dryness, and the barium nitrate
residue is thenm dissolved in water, transferred to apother vesssel for samp-
ling, and passed to the final shipping cone vhere it is evaporated again to
dryness”.

The dummy runs which led to tke adoption of the above process also
showed up rnumerous equipment changes which were needed. The Technical
Division Momthly Report (CN-2822) statee that, "During this period almost
every piece of equipment in the cell {B) has been rebuilt”, A few of the
major difficulties encountered are enumerated below:

1. The air heaster for final evaporation was rebuilt
four times to correct troubles caused by the fact
that the steel housing around the heaters was so
large that it was impogsible to get the rated air~
flow across tha heaters.

2. The fixed pipettes plugged repeatedly due to stain-
less steel cubtings from construction work and ob-
structions in the pipette lines caused by welding.

3. Dirt, scale and graphite-oil pipe thread sesler
were found to be entering all Cell B tanke. To
reduce this trouble stainless steel pipes were
installed all the way beck to the panelboards in-
stead of just in process solution lines., Improved
stainless strainers were installed in the steam
lines.



b, TFuming nitric attacked the G- gaskets on all
- Cell B tanks, necessita‘b:mg a change to Koroseal
gagkets,

5.  Rotating pipetts which originally lifted by a long
screw, were found to have too much side to side

- movement in raising and lowering due to crockedness

. of thHe screw. Redesxgedpiyet‘ta had a steel cabm
and reel for mlsing and lowering them. ~

6. It wes found that the current neceasary in the
. electrolytic cell was considerably greater than was
anticipated, necessitating redesign of the electri-
cal system to give a maximwm of SO smperes instead
of 25,

7. The final product evaporation assembly required
several days of adjustment to bring the various
parts into proper sligment,

8. It was found that considerable steam condensation
took place in the lines to the smell Cell B Jets,
necesgitating the instsllation of itreps Just shead
of the ,}ets,

These changes in process and equipmant were completed by the mi&dle of
May, 1945, and production runs were started at once,

The total cost for the comstruction and equipping of Building 706-D
was $4%13,000 - as compared to the originsl estimate of $175,000. The
manpower used on this project totalled about 1500 men months. Two thousand
cubic yards of comcrete were poured, & guarter of a million board feet of
lunber were used; over five and a2 half miles of' pipe and sbout a mile and
a quarter of tubing were ingtslled,

The time from the start of comsbruction until the start of production
operations was six monthe. It was possible to sccomplish the Job within
half a year mainly because chemical development, equipment desgign and test-
ing, and building construction were allowed to proceed in parallel fashion,
The availsbility of patel board instruments used in the 200 Area and top
priorities for materials were other large factors in completing the Job in
e few months (36).

706D Production Runs

After numerous test rune using inactive slugs, a 200-glug "dress re~
hearsal” test run was started sbout May 15, 1945, Slug losding consisted of
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199 inective sluge and one "hot" slug. This run was processed through
metathesis in Cell & with a yield of 93.4% to thet point. Five tracer
mns through Cell B gave an average yield of ‘;’6%

The first productmn run wag started on May 26, 1945, with the loading
of 208 slugs into the Al dissolver. Coating remeval and the dissolving of
four 50-slug batches were tarried out with no difficulty. A total of 1,425
caries of Ba were dissolved. The lead and barinm sulfate extraction was
carried out on each batch separately, reusing the FbSO), carrier from the
Pirst batch. The supernatant UNH wes decanted to & 0.7-inch heel (1000 ml)
on all batches except batch C, when manometer troubles necessitated a
"w1ind" decantation which was intentionally stopped early, 1e&ving a 3--gal—
ilon heel. The combined precipitates were given onme dilute sulfuric acid
and three water washes, Up fto this point operations were satisfactory.

Two metatheses were made without difficulty. The first metathesis was
decanted to Bl with jet AO-B1DD, which d4id not appear to operate properly,
end the loss was £0 curies. The second metathesis was transferred with the
A9-BIDC jet which gave an apparent loss of only 10 curies. An acid wash of
tank A9 yielded 50 curies which were transferred directly to the B-12 elec~
trolysis vessel. 'The metathesis solution in tark Bl was acidified with HNO,4
and transferred to B-12 vhere the elecirelysis was cerried out satisfac-
torily. After electmlysis , the lead content was zere and one-~half gram of
inactive Ba carrier was sdded. The volume reduction {evaporation) and
fuming ENO3 precipitations gave mo trouble.

The heel of the last fuming mm3 decantation was evapomteé to dryness
and the Ba{N03)s product was taken up in water. The transfer of this solu-
tion to the product carrier through the B-17 vessel falled to work the first

time, making it necessary to blow the splution back to B-6. A second attempt

was successful, howsver, and the finel product was evaporsted to drymess in
the product cerrier without difficulty. Analysis of a product sample teken
from B-~17 just pricor to findl svaporation showed only 250 curies of Ba and

sbout four times the tolermble amount of lead and {ron. These results came
se quite a shock to the Operations Group, since previous analybical results

had indicsted relatively low losses and complete lead removal, A satisfactory

explanstion of the losses or of the source of the contemination was never
Tound.

Because of the low ylelid and the groes contamination, ‘this product
was not shipped. It was dissolved out of the product carrier with water
and pom'ed down 2 hot drain in the SemiJéIorks (37).

Fellowng the failure of the first rum in the final purification
stages, the personnel of T06-C Building were requested %o put their equip-
ment in shape to receive the product from Run #2 end purify it, if this were
found to be necessary. This was done and at the end of the second rum,
706~ personnel were stending by to process the Ba through further pruifica-
tion steps in their own eguipment. This proved to be unnecessary, however,
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and is of note only in that it shows an example of the extrems pressure
which was being applied from all sides to speed up production of BalkO,
Also, this marks the last time that T06-C Buildlng hes been concerned in
the pmduction of Bame

The second run was started on June 5, 1945, with the initial loading
of 208 slugs; 62h slugs were loaded in all. A total of 2,063 curies of Ba
were dissolved. No major operatiomal difficulties were encountéred in this
run and the final product yield was 1,180 curies, The lead content of the
product was sbove specifications again, but Los Almmos agreed to accept it.

During these first two runs, much difficulty with the A-16 off-gas
blower system wias experienced., Afier the completion of the second run
the four-inch, black-iron off-gms line to the fan house was removed and
replaced with stainless steel. A stainless steel fan was installed to
replace the bedly correded one which had been in use. An ammonia system
was installed to bleed ammonis into the off-gas line after the scrubber in
order to insure complete neutralization of the off-gases.

The need for forced ventilation in the decontamination room became
apparent during the first two rums. Conseguently, an air and fume exhaust
system was installed in the latter part of Jume.

The product from Run #2 was found by Los Alamos to be unstable and un-
sabisfactory for other reasons. Consequently, it was decided to change the
product spscifications from Ba{H03)2 te BaCly. This change necessitated
installation of additional eguipment ir Cell B to handle the conversion from
Ba{m3)2 to BaClp. Glass equipment was instelled in Cell B for this purpose
becausge of the known corrosiveness of HCI on stainless steel.

Both cells were decontaminated for equipment changes. In Cell A, a
cyclone separator in the off-gas line, a valve in the A~15 scrubber drain
line, and 2 new Jet from the ventilating duct to the suwp were installed.
Duplicate sets of glass equipment, comsisting of a Stang reactor and a
presstve-vacuum tranefer vessel in esach set, were Installed in Cell B with
suitable valves and lines for their operstion. One Stang reactor, B 21,
was installed in place of tank Be«17 which was removed; the other was in-
stalled just west of tank Bl., TFTive Hastelloy  valves were used in con-
Junction with each apparatug to direct flow from the transfer vessels,
These valves were operated by means of exbension handles through thée west
wall, first Tloor, of Cell B, Opbical instruments were installed so each
getup cauld be viewed.

After these alterations were completed, the third run was started.
The procedure for this run was vardied slightly from.that previously used in
that the rm was to be processed in three batches through the electrolysis
step instead of being accumlated in the A precvipitator as had been done
in the Tirst two runs. The run progressed smoothly up to the electrolysis
step. At that point, when the first batch was being transferred from the
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electrolysis cell to B&, the entire solution disappeared. After consider-
able imvestigation, it was determined that the solution had gone into the
off-gas system. The new ventilating fan, which had been installed Jjust
prior to this run, was so powerful that 1t had sucked the solution out of
the off~gas line daring the process of 'transferring‘, Approximately 1,000
curies were lost in this way. :

*:f;‘he other two batches were carried succegasfully to completion by keep-
ing the off-gas valve clofed during the B12-BS transfer. During the evapo-
ration of the last two batches which had been combined in B6, .KI@DB crystal-
lized out of the concentrated solution, plugging the lines, This necesgi-
wnsed dilution to dissolve the KHO, and a fuming z«m% precipitation to re-
move KNO4y. The waste losses fram this step were high - LOO curies.

The product solution transferred to the product carrier comtained
only about 500 curies, so the Puming HNO, waste was reprocessed to yield
300 curies which was added to the other curjes, The product centained
only iron in amounts above the specifications and wae shipped en :
July 23, 1945,

At the conclusion of this run five major repair Jobs were pecessary:
1., The elimination of Jet‘ discharge manifolds
2., The installation of a nev B19 head heater

3. Repairs %o the extension houdles on valves
: to the glass eqnipment

&, Replscement of ons glass transfer vesse:l which
had broken

5. Shielding the exhaust mmm at the fan bouss

After extensive aaccm:amnatmn, thesge ,jcsbs were acw@lﬁ.sb&d before
August 6, 1945, when the fourth run started.

For the fourth run 864 slugs were loaded and processed through the
volume reduction in B6 without incident. However, in transferring the solu-
tion from B6 to the glass reactor B21, the funnel to B21 plugged after ounly
about 850 ml of solution had been added. The remaining solution was diverted
to the funnel to B20 {a duplicate of B21) which also plugged after only 20 ml
had been added. In order to recover the solution and continue operations,
the solution in the funnels and transfer pipette were sucked up into a shield-
ed glass vessel which was set up on top of the csll block and then discharged
directly inbo the open top of B2l reactor through a Tygzon tube lowered into
the funnels and ints B2 through an open roof plug. To decrease the swing-
ing of the Tygon tube in the air sweep through the cell, a section of staln-
less steel pipe was fastened to ite lower end. After the transfer of solu~
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tion and B6 washes into B21, the stainless pipe aitached to the Tygon tube
struck and cracked the sintered glass disc in B21; so the solution was
transferred to the duplicate vessel B20, where normal operations were re-
sumed and completed without difficulty. The shipment consisted of 2100
curias,

Runs ¥e . 5 and 6, each with about 2000 caries of product requested,
were scheduled for completion on September 11 and SBeptember 16, respectiv-
ely. Run 5, after electrolysis, analyzed 2000 curies. To compensate for
anticipated losses in the fimal purificstion step, 40O curies of recovered
waste from run #4 was added to Tun #5 in B6., The first fuming HNO4 precip-
itation was made in B20 as usual, but the rate of filtration of the EI‘IO3
slurry through the gintered glass disc decreased within a few hours from
sbout normal to nearly zero, so that only half had been filtered im 36
houre, by which time the filtration had apparently stopped completely.
Since the alternste glass eguipment hed been broken in the previous run,
the run #5 product in B-20 was washed back into the Cell A precipitatoer,
A9, where it was combined with an spproximetely egual amount of product from
the series of extractions that hed been intended for run #6. This combined
solution was metathesized, electrolyzed for lead removal, and further puri-
fied in the stainless steel precipilator B6 by three fuming EHO3 precipi~
tations, with separation of the Ba{NO3)g by settling and decanting., The
final Ba{R03)p cake was dismsolved in water and evaporated in the product
shipping come without difficultyo The final prcduct aapay waa 2000 curies,

After run #5 a special preparation of 1,000 curies of Lali‘e was pre-
parsd for Health Physics from the fuming EHQB waste.

At this time both cells were decontaminated for extensive repair work
and alterations. In Cell A o new catch tank, All, was installed to allow
the recovery of high waste losses and to give more flexible operations.
Other changes and repairs included the replacement of the cooling coils in
the dizselver off-gas condenser, the Installation of a largsr Al6 scrubber
drain line, the introduction of condensate pots on the steam side of many
Jets in an effort to reduce dilution and the installation of av iodine col-
lection pot on the AB-»A!# line %o collect Tiegion iodine from the dissolver
olf~gase. :

In Cell B practically all the black iron tank supports were so badly
corroded as %o require replacemﬁt., A shtationary pipette, B2, was in- -
gtalled on tank Bl to make Bl a duplicate of B6. A new vessel, B17, of
Hastelloy C was installed replacing the one removed after rum #2.

Special lead cubicles, stainlezs steel limed, were built cutside the west
Cell B wall to hold the B20 and B21 glase equipment. The purpose of this
installation was to enable the replacement or repair of glass eguipment.
without = complete Cell B decontamination., Four cubicles were built {o
house 1) the B20 glassware, 2} the B21 glascware, 3} the Hastelloy C valves
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for lines to and from both sets of glass equipment, and 4) a glas "crud”
filter which would be used in filtering the solution durzng the transfer
from Cell A to Cell Ba

‘A movable funnel rack was installed to allow transfer fryom Bl, B9,
or Bll into either set of glase equipment or to Bl9. Much additional work
in the form of repairs was carried out while the Cells A and B were acces-
Slblea :

The work inside the cells and the constriction and equipping of the
external cubicles were completed in time for run #6 to be started on Nov-
gmber 23, 1945, The first 15 slugs loaded for this run stuck in the slug
chute 10 the dissolver on top of an Argonne siug (larger than normal "X
sings) which apparently had gotten lofged there during dummy test runs
Just completed. By fillinhg the dissolver almost full with 60% HNO3 snd -
heating it to 9%5° C, for Tive mintbes, the slugs were dislodged. After re-
moval of these sligs, operations proceeded normslly until the Tifth extrac-
tion in tank A9, when the mechanical A9 agitator froze, Maintenande suc-
ceeded in freeing the agitator shaft, But thereafter it ran noisily; so the
decision was made to use air aparglng instead of mechanical agltaiion for
the rest of the rut,

Unfortuna%ely, “the use &f aiy sparging a¢ a means of agitation led te
unexpected operational difficulties., Very high losses (up to 1,000 curies)
were experienced and the air on the third lsvel became highly contaminated.
The run was contihued, however, recovering the hipgh lossss in the new tank,
All. An sttempt was made to return the recovered material from 411 to A9,
This wasg unsuccessful, as only 500 curies showed up after the transier from
A9 bo Cell B, ~

A 40% KsC0, rinse of A8 and A1l vecovered at least some of the product.
This wes returnéd to A9 vhere it wes re-extracted with Pu80, . Meanwhile
200 more slugs were added to the diesolver to replace some of the losses,

‘Without other major difficulties the run was completed on December 7,
1911 and the final produnt s,asay vas 1,200 rmriea.

" The repart from Los Llamos indicated that only I;OO curies hasg been ree
coived by them, It was finally decided that an incomplets transfey from BL7
{where the last sample was taken) to Bl9 mugt have been responsible for the
loss,

 After the completion of run,ﬂ6 “temporary repairs to the A9 agitator
vere msde s0 run #7 could be started.

Run #7 was completea on Decewber ao, 191; 5, with the shipment of a,mo
curies, To guote the weekly report Tor Dscembey 282, 1945, “No troubls was 1
encountered during this run which was phenomenal, A1l scheduled times were
met and the run took seven days” {38), ‘
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Run #8 was started on Jemuary 2, 1946, and completed on Jammary 13, -
1946, with only two unususl ineidents. For some reason not clearly under-
gtood, about half the Lall‘o was extracted by the HCl-ether instead of com-
ing out in the fuming HNO, waste. At the time it was believed that the high
gayma radiation from Lall’fé cauged p:]_ymarization' of the ether, although later
experience has indicated that this probably did not happen, and considerable
difficulty was experisnced in transferring the solution. Also, 1t was nec-
essary to put the product through the finml purification steps twice as Fb
was well above {1500 mg) tolerance after the first treatment. Despite these
operational difficulties 2,570 curies were shipped on Jamuary 13, 1986,

After this run, Cell A was decontaminated and permanent repairs to the
L~Q agitator were made. Also, condensabe pots were installed on all steam
~Jet lines and steam spargers. The Cell A sump was chipped out and repoured.
Hew lead sump lining wes installed. A new line from the A-h Scrubber to
the northesst corner of T06-D Building was instelled *to replace a leaky
line running under the concrete floor, It was decided that it would be
eagier to put in @ new line than to dig up the floor to repair the old
line. ~

Thias extensive maintenance work was completed the first week in March,
1956, and run ##9 was started on March 4, 1946, This run was processed to
completion with no aifficulty and was felt to be the most successful to
date, Two thousand curies were shipped.

Following fun #9 four more dissolvings were made and carried through
the regular process; the wastes from run #9 were added and a total of 1,275
curies was delivered to the Health Physics Divielon for special tests.

The lead cubicles end Cell B were decontamineted after this special
rutt to allow the replacement of all Tygon limes. In Cell B Tygon lings from
the movable funnel rack to the glasswars were replaced with stainless steel
pive, TIn the cubicles new Tygon was installed,

The completion of run #10 on April 17, 1946, with the shipment of
1,800 curies marked what was felt to be the most successful run to that
time. : ~

In the processing of run #11 some difficulty was encountered with the
freezing of UNY in tank A9 and with high waste losses. These problems were
golved eatisfactorily, however, and om May 15, 1946, 2,000 curies were
shipped. '

Run #12 was completed on June 17, 1946, without mejor aifficulty and
gave the best yield {73%) ever obtained. The product was the lightest in
color sver produced and assayed 2,500 curiesg, ~ «

After the completion of run #12, Cell B was decontaminated for repairs.,

The B~12 electrolysis vessel wseg replaced with o nevw one; a solutlion addi-
tion line to B~17 was installed; a line from B-2hk to an cutside blister (7 1)
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for HCI~ether waste removal was installed and other minor repairs were mede.

RUN NO. CURIES SHIPPED
1 250
5 1,230
3 1,150
i 2,100
5 2,000
6 1,500
7 2,100
8 2,570
9 2,040

10 1,800
11 2,000
12 2,500

dissolver, 37,965 curies of Ba 140
delivered to Los Alamos (39).

Run #12 marked the first anniversary of the first successful 706~D run.
At this point it seems fitting te review the first year's operation in brief
form, The following table shows a brief resumé of production runs 1-12:

‘Hot shipped « very low yield; gross

contamination of product

Ba(ﬁ03)2‘ product. First successful
706-D run :

BaCl, product. Hew glassware used
Pirst time, 1,000 curies went up
off-gas line

Funnele to glassware plugged - broke
B21 filter disc '

B20 disc plugped - unsble to use
glassware. B_a(l\IO—j)g shipped

Slugs stuck in chute, B2l to Bl9
transfer faulty. Showed only 400
curies at Los Alamos

Best rup to date. No eperational
difficulties :

Ether polymerized. Two HCl-ether
extractions necessary to remove FPb.

Beat run to date
No major difficulties - good run
Extraction Slurry froze - good ran

Best run to date

Doring this yesr of opera.tiéns 10,610 slugs were charged into the

wers dissolved, and 19,890 curies were

The major eguipment chenges which took place in this year were
summarized by W, 4, Rodger in the report MonT-15%5 as follows:



DATE

Sels 1)
2}

3)

£ah5 ’ L)
5)

&)

T)

8)

T-h5 9}
8.5 10}
11)

CHANGE

416 ventilating fan
replaced

Slug carrier altered
Pogitive displacement

blower ingtslled in
216 systenm

Cyclone separator and NHy

bleed jnstalled in A-16
system

Filters on all air and
steam boilers

AlS off-gan systen
changed from black iron
to stainless sbeel and

Ventilation added to
equipment decontamina-
tion room

Glass eguiyment similar
to 706-C's installed in
Cell B in place of B 17
and next to Bl '

Cell B sump jets repip-
ed to A6

Manifolded discharge
lives in Cell B were
removed

B19 head heater re-
placed with steam and
changed from etainless
to Hastelloy

Original black iron
unit dissolved

Beams of activity
2R come out

Further attempt to

repair item 1)

Po cut down cor-
rosive action in
A-16 Dblover

Fust and zcale get-

Cbing through into

tanks

To reduce corrosion
failures and to meke

draiuving of condengate
permanent drains installed

eapier
Fumes made work in
the room impossible
at times

To allow preparation
of BaCl, product

To ramove m&nifel&&d
discharges '

Solution backed up

~n 57»

RESULT

Replacement also
failed

Satiefactory

Also failed

Reasonably suce
cegsPul,  S8iill
some spray

S411] some scale
from black iron
connections at
PB's

No further troul
experienced

Produced Bally
with difficulty
Tad little flex
Bility and was
hard to repair

OK

K

Blectric heater failed OX

and corrosion of stain-

less was noted



DATE

11-hs

5-45
11-15

12}

13)

1)

15)

18)

22}

23)

CHANCE
et

Sompler hoads were re-
placed with new slip-
on type

All, a spave catch bank
backing up A wos ine
stalled and piped up to
A1,A5,A6,48 and A9

Hew coils put in A2

Todine condensate col-
lection pot installed
in A%<l iine

Al drain increased from
1% IP8 to 27 IPS

Steam pots were intro-
duesd on stean side of
saveral Jjets

Fumerous Cell B vsagel
supports replaced

Stationary pipetite B2
1ied orn tank E‘

T3 replaced with
Jacketed wqa*vilenf

Suetion lines to “@ and
b5 1
ID tubing te 1L/8¢

2a
e

Polystyrene under covery
gasket removed - BI2

Thermocouple well from
B1Z wss removed snd re-

with & i:;,‘}"i"‘ of

sased from 0,105

REAs0N
oot

Original units stuck

To allow recovery of

h wasts losses and
more flexible opera-~

tion

014 ones leaked

To allow
of Tispion

colletion.
iodine

To decrease scrubber
flooding

Te decrease dilution
and prevent backup

Blask irorn corroded

during decontamination

To make Bl eguivalsnt

b BS

To dllow betier
decontamination

To redues plugging

Too hard to decon-
taminate

Inealidoted
2000 oo of

uppe Y

volume

-0
RESULT

0K

Very satisfactor
Has ssved many
hours of recovsr
time

CK

Highest potency
collented:
30 me/liter

16114

Higher steam pre
sure reguired.
Ditution jess. N
ingtance of back
up. Wears ant
lead floor

Mere repair
Never had to use
yet

OK

O

o



DATE
2h)
25)
26)
27)
28)
29)
=45 30)
11-45
31)
1=h6 32)
3ehf
33)
34)

CHANGE

Hew B17 of Hastelloy C,
Tygon connections to
glassware installed

Installéed B2k, a new
Hastelloy C vessel

Crud removal disc (re-
movable) installed in
external lead cubicle

Screens put in golden

horgseshos funnels

Hovable funnel rack to

receive discharges of B2,

B9 and Bll installed

Wherever possible black
iron was replaced with
stainless

Off-gas gaskets removed

Two sets of glassware of
new desig instaglled in
lead cubléles externsl
to Cell B, Valves all
collected in a sgeparate
eubicle also external,
Doors allow relatively
eagy access,

New bearings end a slip

wvere installed on the
A9 agitator

New Jet A9-ASDA (CL#1)
was instelled decanting
to a 6" heel

™vo sump Jjebs were re-
routed to W-1l

REASON

To give less ionic
contamination of
product

Auxiliary vessel

To remove crud from
solution on transfer
to Cell B

To prevent plugging

To allow transfer to
either set of glass~
ware or B19

Corroded

Collected activity

To allow replacement
of glassware without
decontaminating Cell
" ,

014 besrings Peiled.
Tie bearing wasg added
for safety

Po reduoe losses
and time cycle

To mllow faster re-
moval of cell water

-39 -
RESULT

0K except Hij;giw
gome trouble

0K

Fo plugging
trouble in Cell ]
since installa-
tion

CK

OK

OK

O

Quite satisfachor
Doors not big -
enough., Heces~
sary to enter
Cell B Occagion~
ally %o replace
Tygon

oK

Poorly. The jet
installed was a
lemon

OK
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DATE CHANGE | REASON RESULT
35) New off-gas line Ab-205 Lesks in old ome could OK
ingtalled : not be repaired
36} PR2 instrument lines re- To reduce ruuserous 0K

rlaced with stainless and instrument failures
a1l 3-line assemblies ‘
were made Tour

37) Sampler doore verey 81iding doors siuck oK
changed from sliding and failed ~
to swinging type

38) Traps were installed in Hot gases backed up oK
hot sink drains ~

39) Tygon limes in Cell B To reduce periodic Fi gives troubl
were replaced with: maintenance in Cell B in final produc
stainless and Hastelloy :
vherever possible

40} Locker room facilities Original too small 0K
doubled. : 7

These design changes coupled with normal improvemsnts in opsrating
techniques had put the process on what was felt to be a routine basis.
Many problems which arose during the first year of operstions seemed almost
insurmountable; but eventually they were solved in & satisfactory manner
and the run procedure which had been developed by June, 1946, has been used
substentially unchanged ever since.

The thirteenth run was processed to completion on August 20, 1Sh6.
The final product analysis showed 2,900 curies; but radistion readings in-
dicated only 2,000 curies. It was suspected that the 90C-curie discrepancy
might be due to incomplete tremsfer of the product solution from the samp-
ling vessel to the shipping contaliner., After the completion of this run,
Cell A was deconteminated for the installation of an off-gas line from the
A-16 scrubber to the 205 stack., Prior to this, the A-15 fan had discharged
into the 30-foot fan house stack.  Because of the amount of activity which
was suspected of being carriedout intheA-16 system, it was felt that the air
contamination hazard would be reduced by letting the A-16 fan discharge into
the 205 stack., Two underground b-inch lines were installed between the fan
house end the 20% Building, whers they were joinsd in a "Y" and tapped inte
the off-gas duct leading to the stack. Only one h-inch line was to be used
in normal operations. The other was a spare -~ and suitable valves for chang-
ing from one line to the other were installed in valve pits at the fan house
and at the southeast corner of 205 Building.
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During the period of this shutdown much of the effort of the supervis-
ory pergonnel was devoted to the preparation of an operating manval and to
carrying out a training program. Also, during the period of the shutdown
it was decided to deconteminate Cell B ‘o make an investigation (at the
request of Los Alamos) to determine the source of the Ni product contami-
nation. Since Cell B was being deconteminated, it was decided bo replace
2ll Tygon lines im Cell B and the cubicles. All of this work was com~
pleted by the end of November, 1946, and the equipment was tested and
ready for operation the first week in December, 1946, The results of the
Wi contamination investigation were inconclusive,

The successful processing of Run #14 resulted in the preparation and
shipment of 1,400 curies of Balt0, Wormal operations prevailed throughout
this run; in fact, it was felt that this was the most efficient run that had
been made to date. The product was shipped on December 10, 1946,

Run #1k was made by 706-D persomnel without supervision from the Tech-
nical DivisiOn as a trial in preparation for the transfer of building 706-D
to the Operations Division. Afiter the successful completion of this run,
the Operatioms Division took full charge of TOG-D and the barium-lanthanum
PYrocess,

Run #15 resulted in failure on January 28, 1947. This failure was
attributed to several unfortunateﬁoperational difficulties: 1) the jets
from A9 to Cell B were partially plugged. This ceussd large dilution of
the product solution going to the electrolysis vessel and also made 1t im-
possible to rinse all the product out of A9; 2) low product snalysis (850
curies) and high lead content of the B17 sample caused the decision to be
made to reprocess the product and process an additiomal 300 slugs; 3) during
the processing A9 mechanical agitator stuck; &) during the second electro-
lysis a short circuit developed im B«12; 5) this, of course, resulted in very
poor lead removal and the second BE sample showed 1,667 curies and 19 grams
of leads 6) during the transfer from B6 back to Bl2 for further lead re-
moval the crud filter plugged; T) after the short in B2 was repaired and
a third slectrolysis was carried out, the final B6 semple showed only T50
curies, indicating a 1,000-curie loss in the crud filter. To quote the
T06-D weekly report for Jamuery 29, 1947: "Hopes for product shipment were
abandaned at this point".

Needless to say, after this run, Cell B was deconteminated for repairs.
At the same time the AI5 blower was also decontaminated for repsirs, having
broken down during run #£15.

B2 was removed and rewired to eliminate the short circuit. The fan was
repaired and reinstalled. ‘

Run 1154 was completed and shipped on March %, 1947, without unusual
difficulty. The final product assay was 1,900 curies.
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Only 8B40 curies were shipped after run #16 on March 26, 1947. High
decantation losses in AD were respensible for the low yield.

The yield for run #17 was as good as that for run #16 was poor. On
April 30, 1947, 2,h78 curies were shipped after a trouble-free rum.

After run #17, Cell A was deconteminated and tank A9 was removed for
testing of the suction lines and Jets. Al the same time all necessary mis~
cellaneous repairs in Cell A were made. :

Run #18 was started on June 9, 1947, after the completion of the Cell
A work and was successfully completed on June 18, 1947, with the shipment of
2,330 curies to los Alamos. On June 20, 1947, a new concrete duct to replace
the old metal cell ventilation duct was completed and put into use. This
was expected to reduce considerably the radiation on the northeast side of
the building.

No major difficulties were encountered inithe processing of ron #19
which was shipped on July 22, 1947. The finel product assay was 1,800
curies.

The slugs dissolved for run #20 were found to have such a low Bal¥0
assay that extra slug loadings and digsolvings were necessary. ©On August
19, 19&7, the final product, &ssayang 2,700 curies, was shipped after a
successful run. ~

The transfer of run #21 from tank A 9 to Cell B was delayed by the
failure of the jet to work. When the jet finally did work, the product
transPerred to Cell B assayed only 300 curies. An extensive search failed
to locate the missing 2,500 curies (it seems likely, on the basis of later
developments thet the loss wes due to holdup im a solution transfer line).
More slugs were loaded and disgolved; all wastes were reclaimed and the
second processing went very smoothly to completion. 2,600 curies were
shipped on October 20. After run #21 a duplicate, spare A 16 fan was in-
stalled as & standby in case of fallure of the other fan.

During the proecessing of run #22 an operating error occurred which
caused a considerable product loss and necessitated the loading and
processing of additional slugs. TFrom this point on the progress of the run
was generally unsatisfactory with no major difficulties encountered.
Finally 1,100 curies were shipped on Novewmber 22, 1947, Almost immediately
after the shipment was mede, a check of the tanks (looking for lost curies)
showed 1,300 curies still in tenk AQ. This was processed to completion with
the addition of reclaimed wsstes, and 1,320 curies were shipped oun November
27, a8 run 224, During this run it beceme apparent that the A9 agitator
was broken; so after the run, Cell A was deconbeminated for repairs, While
Cs1l A was accessible, o new fized pipette, A-13 was installed for the
transfer from A 9 to Cell B. '
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Upon examination, the slinger ring of the 4 9 aglta't.or wag found -t:o
have dropped 6 inches, cutting through three jet suction lines. This ex~
plained the great difficulty which had been encountered in transferring
solutions from A 9 to Cell B. The jets were repaired and, as double in-
surance, a fixed pipette, A-13, was installed for transferring selution
from tank A-9 to Cell B,

Run #23 was processed without difficulty‘ except that a special process-
ing was introduced to recover hipgh waste losses from the last extraction
decantation., This recovery was successful and on January 2k, 1948, 2,750
curies were shipped to Los Alamos (their measurements indicated 3,690
curies). The high point of this run was the smooth and efficient operation
of the new A-13 f:ixed pipetie,

After this ron, a dummy run :using 12 Hanford slugs vas made to deter-
mine the adaptebility of the equipment to this type of slug. It was felt
that Hanford siungs could be used with suitable procedure changes,

A Paulty analyesis of extraction wastes led to an attempt to recover
high "losses" which resulted in the loss of a day’s time and 200 more
curies of run #04. After the run was transferred to Cell B, there was
evidence of incomplete metathesis and the existence of BaSOk in the slec~
trelysis vessel., This required that another metathesis be performed;
so the product and wastes were collected in A-9 while more dissolvings
were started to make up decsy losses. The ruii was then processed to come
pletion without further difficulty. Analytical results indicated a wax~
imum of 2,750 curies shipped on March 13, 1948; however, radietion measure-
ments indicated 3,575 curies. This discrepancy was unusual and could not
be explained. Los Alamos reported that 2,920 curies were received.

Following this run, Cell B was decontammated for the following
repairs' ~

1. A new support for tanks B-1 and B-6
2. Repair of the product carrier dolly
3. DBlanking off the B-5 overflow

4., TReplacement of all Cell B tyson lines with
stainless steel pipe

Repair of a lesak m B-~12 Pt liner
6. B=19 elevator overhaul and aligmment
After the completion of Cell B repairs and alterations, dummy runs

were made in Cell A to imrestigate further the feasibility of using Hanford
glugs. :
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The processing of run #25 for the ARUU program of the AEC was com-
pleted with no unusual incident on July 17, 1948, with the delivery of
1,576 curies to the AEC. This product was delivered in three product
carriers, as requested, containing 1,509 curies, 120 curies and 26 curies
respectively.

Run #26 followed closely upon the completion of run #25 and was
carried out with normal operation to its completion on July 23, 1948, 2,419
curies were shipped,

On September 3, 1948, run #27 was successfully completed with the
shipment of 2,205 curies. No operational difficulties were encountered.

By this time & carrier had been built for transporting Hanford slugs
to Oak Ridge. Plans were made to use Hanford slugs for the next run,

The Hanford slug run #28 was completed on November 21, 1948, with no
operztional difficulties, Only 1,380 curies were shipped, however, be-
cauge of the unexpectedly low Bak ﬁ content of the Hanford slugs. This
low asesy was apparently due to operational difficulties at Hanford wh:ch
regsulted in lower then normal pile flux (kO).

In the latter part of 1948, it was determined that Building T06-D,
during the time of a run, was a major contributer of air-borne rsdio~
active particles, In an effort te reduce tle number of particles es-
caping into the air through the off gas lines, air filter houses were in-
stalled on the cell ventilation duct, the Al6-205 off-gas line and the
Ak-205 offegas line. At the time of this writing the effectiveness of
these filter instellations has not been completely determined; but it is
mown that they substantislly reduce the amount of radiocasctive material
escaping into the air through the off gas and ventilation lines.

Hanford slugs were used sgain for run #29 which was shipped on Jan-
uary 16, 1949, High waste losses in the metathesis decantation and some
product loss which is suspected to be due to product hold up on the B-21
reactor disc resulted in the low yield of 1,545 curies from this run,
Again it was Tound that the BallO assay of the Hanford slugs was not as
high as was expected. :

For run #30 there were thford glugs and 113 Clinton slugs dissolved
and extracted in three batches, When it was apparent from analyses of the
dissolver samples that the 2al%0 content of the Hanford slugs was again low,
161 additional Clinton slugs were added to the process.

Operations were normal through the metathesis step; however, at the.
time of the transfer te Cell B, it was noted that a complete transfer had
not been obtained. At this point it was decided %o split the run into
twe shipwents. The Tirst part wae processed through the glasgvare with
great difficulty and the resulting product wasiso small it was discarded,
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The second portion of the run which failed to tramsfer % cell B was
found as BaS0j, indicating another incomplete metathesis. All tanks through
which the product had passed were treated with metathesizing solution and
the BallD collected in the extraction vessel in cell A,

Additional dissolvings consumed 311 more Clinmton slugs which were pro-
cessed with the Balt0 recovered from Cell B, Operations proceeded without
major difficulties except that the glassware operation was the slowest on
record. However, on February 27, 1949, the run was successfully completed
with the shipment of 1,345 curies,

Run #31 got off to a poor start when the Hanford slugs stuck iun the
2lug~loading chute. However, the alugs were discharged into the dissolver
after a thres-hour delay. . ' The
run proceeded to completion with very little operational difficulty. It
was felt that this run demonstrated conclusively the feasibility of using
Hanford slugs, since the product shipped on March 25, 1949, was the largest
ever - 3,240 curies.

Following run 731 a major repair job on the cell ventilation ducts was
started. The concrete duct-work in the walls and under the floor of the
cells was g0 badly corroded that it was abandoned and a nev tle-in was made
to louvers installed in each labyrinth,

The following table summarizes the production runs 13-31:

RUN HNO, CURIES SHIFPED REMARKS

13 2,000 Incomplete product transfer into
shipping container, 900 curile loss

1k 1,400 ) Normal Operatlons

15 ; - Complete Failure

154 1,900 Normal Operetions

16 840 High extraction losses

17 2,478 Normal Operations

18 2,300 Normal Operations

19 1,800 Normal Operations

20 2,700 Low Ba assay of slugs necessl-

tated additional dissclvings

21 2,600 2,500 curies lost in transfer to



RUN_ 1O, CURLES SHIPPED REMARKS

21 cont’a ‘ , Cell B. Additionsl disselving to

replace losses

22 1,100 Operating error caused high loss,
Additional dissolvings necessary,
Generally’unsatisfactozy operations,

224 1,320 : Recovered losses from run #ep

23 2,750 High waste losses recoverea
successfully

2h 2,750 Incomplete metathesis necessitated

: reprocessing, Additional dissolvings

necessary, '

25 :1,576 | Hormal operations, Special AEC run,

26 2,419 Normal operations

27 2,205 : Normal operstions

28 1,380 Banford slugs had low Bald0 aggay,

Normal operations

29 _ 1,545 : High losses in metathesis decanta-
' tion and in the glassware, Also low
Bg 40 assay in Hanford slugs,

30 1,345 : Incomplete metathesis, very slow
' , , glassware operations, high losses

31 ﬁ 3,240 : Slugs stuck in loading chute, Oper-
ations normal after dissolvings
started. Very succesaful ™n.

Current Status of Bal#0 Froduction Operations

The most outstanding characteristic of the Balko production operations
is the unpredictable nature of the process. Because of inherent uncertaine
ties in the operating procedure, such as the decantation of wastes, it hag
been impossible to m2intain a fized production achedule or even to deter~
mine in advence exactly what materials will be reguired in the processing
of a run. Erratic operation of the equipment has made it impossible to ade
here strictly to a atandarg operating procedure; special wante recovery
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steps or other ewergency measures are needed so frequently that it has been
impossible to leave the operation of eguipment in the hands of Chemical
Opsrators. A maximm of technical supervision has always besen necessary;
in fact, the glasssware cpera,tmms are usually carried out enbtirely by techw
nical supervision,

}:iaintenance mqui refents have been g;reat‘ girnce the bulldmg was firsi
put into operation. It is standard practice to make a "pre-run check” to
determine what mmintenance work is needed before the run is started. Des-
pite these precautions, equipment failures are more nearly the rule than the
excepbion. Fortunately, the flexibility of the equipment usually allows the
ron to be more or less satisfactorily completed despite equipment failures,

Heow cell ventilation ductwork is being installed inside the cells where
the old duct has been eaten away by chemicals used in decombaminstion.
Carrently, no improvements of a permsnent nature except those which are
essential are being made. This policy resulits from the uncertaiuty of future
plans for the T06-D Building as & permanent BalkO production facility.

Futnfe Prospects for Ball‘o Production

Hanford slugs are to be used permenently ss the starting material in
706-D as it hae been demomstrated that this is feasible and much more eco-

nomical,

Los Alsmos has made o tentative request for eight 10,000-curie runs 1
a year to be made starting in July, 1950. They bhave glse indicated their,
interest in receiving 20,000~curie shipmwents at some later date.

The feasibility of Balh@ production ot Hanford has been reviewed and
the opinion wae expressed in the feasibility report that such an under-
taking could be accomplished only at the expense of work on the redox and
other processes and st an estimated cogt of fouy gillicn dollars.

The present T06~D production program and facilities are being studied
to determine the feasibility of continuing BaltO production in this equip~
ment until the permanent production facilities are ready. The Technical
Division is fo study the process and equipment now in use to determine
what improvements can be made in the preseut process. This progrem is ex-
pected to last over a periocd of one year and will be wnc@me& prigarily
with the following mmjor pro"blemsﬁ

1.  Improvement of yields

a) Primarily by improviang the sepamtmn of
golids from ligquids
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2, Reduction of contamination

a) Covering all vessels to make an air tight
system

3. Final product purification

a) Choice of structural materials which will
reduce conbamination from vessels and lines
themelves

‘The possihilities for future prccessing of Balho at Osk Ridge Wational
Laboratory under four different plans are reviewed in the "Rala Process
Study ~ Preliminary Report No. 1", Central Files number 9-k-38, by F. L.
Culler, H, E, Goeller, and W. E, Unger. The four plans proposed are as
follows: ‘ :

"Plan I. Improvement of the existing processing facilities for the
production of 2,200 plus curies under conditions of greater safety and re-
hablllty, Erectmn oi’ new final product cubicles

"Plan II. Alteration and expanszon of the existing facilities to pro-
duce 10,000 curies under conditions of greater safety, reliebility, and
efficiency using existing cells and equipment. Erection of new final pro-
duct cubicles”. ‘ '

"Plan III, Alteration to Cell A equlpment and the erection cf a new
Cell B and fipal product cubicles”, ~

"Plan IV, Erection of a new facility for processing irrsdieted 95%
ue35 slugs with recovery facilities for v235 andg precautions for critical-
ity. ‘

"The first three plans are proposed for the interim production of
Bal*0, the fourth, which will require rather extensive development,
approaches a long renge study for an entirely new plant. A fifth proposal
is to develop & new Bal*C recovery process possibly utilizing ion ex-
change resins. Therefore:

"Plan V. Development of a new Ba 40 process for use in a new pro-
cessing facility at Hanford or the site of the new research reactor".

"Plan V can be carried out during the interim production period so
that a new process could be incorporated in the design of new Bal®O
facilities, It is possible that a new separations process for BallO
cen be developed using irradiatea 1235 gs & feed material”,



Run ﬁ
1 5-28-45
2 b 545
3 T-12-45
L 8- &6-k5
5 9= hok5
6 11~23-45
7 12-1h.h5
8 1. 2-k6
9 3~ 3-k6
10 he T-46
11 B 6-46
12 6-10-k6
13 8-20-46
14 12~ 9-46
158 3= kb7
16 he 247
17 h-29-h7
18  6-18-47
19 7-21-k7
20 - 8-19-47
21  10-19-k47
22 11-26-47
23  1-2h-48
2  3-13-48
25  7-17-48
26  7-23-48
27 9~ 3-u8
28 11-21-48
26  1-16-49
30 2-27-k9
31 3-25+49
Total

Avg. Yield =

Summary of Bal#0 Production Data

Slugs

Curies -

Dissoelved Dissolyved

208
62k
831

1,1k

835
92k
1,728

886

1,007
2,185
2,385
2,840
k,356
3,329
2,760
b, 557
3,556
3,665
3,938
3,417
3,521
2,540
2,783
2,667
35535
3,k52
3,087
3,390
4,177
3,995
3,411
4,276
2,378
k,501
3,087
2,619
3,061
5,097

6,252
10k ,82%

* Hanford Slugs

595%

- B -

Avg, Curies Shipped per Clinton Slug Bissolved
Avg. Curies Shipped per Hanford Slug Dissolved

Curies Cell A Cell B
Shipped Yield % Loss % loss %
: Losses not de-
250 25, termined
1,230 5h, 2.1 17.8
1,150 50, 8.6 40,
2,100 67. 19. 8.
2,000 46, 19.8 23.7
1,500 45, 31.2 34,2
2,100 T0.7 4.9 3.6
2,570 52.4 10.2 22,2
2,040 57.5 19. 12.8
1,800 49.1 29.7 5.4
2,000 50.8 17.8 5.7
2,500 3.2 13.6 8.2
2,900 82.4 12,8 5,2
1,423 56,0 25,1 8.7
1,925 69.2 18.0 6.7
1,020 38.2 42,3 63,
2,478 Th.l 15.4 8.5
2,300 66,8 28,4 b.7
1,800 58.3 22,9 5.6
2,700 9.7 22 .4 L,
2,400 57 .4 25,1 7.8
2,200 55.6 12.3 6.6
2,750 80.62 11.37 bbb
3,575 83.6 12.6 5,8
1,576 67.7 3L.7 3.4
2,419 53.7 32,5 b1
2,196 71.1 18.6 T.2
1,380 52,7 26.1 TaT
1,545 50,5 ok b 9,7
1,345 384 16.3 26,7
3,240 51,9 23,8 6.9
62,412
= 2.2
= 48,0
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M. D. Whiteker

€., D, Coryell & H. A. levy

1. Intréduction

“The need for very active preparations of individual fission
product elements in comnection with the program of Chemistry Section
IT on problems of importance to the whole project has become incress-
ingly pressing. Some of these problems are discussed in the following
section of this report. The projected preparations will involve a
variety of chemical operations on materials of high radicactivity
{1 %o 10 C.}; adequate protection of personnel will require the uge of
heavily shielded operation cells and necessitate the manipulation of
apparatus by remote control.

Facilities for these operations which meet our reguirements ave
not now available at the Clinton Laboratorics and cannot readily be
installed within any of the existing buildings. It is therefore reguested
that a new laboratory be erccted which comtains 2 number of concrebe shielded
hoods embodying devices for viewing and controlling chemical opcoraotions
from the outside. Preliminary plans for the laborotory and accessory
space are presented herewith, We consider it important to the Project
that such facilities be made available soon, if possible by Jan., 1, 19hkk,

Other groups in the Research Division alse have indicated
pressing need for similar facilities. In particular, the Henlth Section
under Drs. H. J. Curtis and W. E. Cobn is faced with problems entirely
analogeous with our own in the preporation of highly active carrier-
frec aplutions of fission products; ond plans presented here have beon
developed in close colluberation with this group and include the regquire-
ments of both sections, The facilities proposed are thought to be
adegquate for similar operations needed by Drg. E. Shepiro, G. E. Boyd, and
R. E. Stoughton,

2, Present Probloms which Domond Operations on Fot Materials

———

There arc mentioncd briefly bolow some immediste problems facing
Chemistry Seotion II which demand chemical operation on very active
materiols. ‘
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a) Decontamination Studies

Present studies of the decontamination of bismuth phosg-
phate process precipitates are severely handicapped {1) by the lock
of fission product solutions of sufficiently high nctivity, and
{2) by the constantly recurring necessity for lengthy and difficult
chemical analysecs of miztures for individual fission elements, The
first of these difficulties will be overcome if moterials and facilities
are made available for the extraction of fission products from very
active sources, The second difficulty may be greatly reduced by the
preparation of very active tracer solutions of individunl activitics
rolatively free of corrésponﬁing inactive isotopes. Usc of such
tracer solutions will make possible, by means of direct counting, the
determination of the chemical behavior during decontamination procedures
of cach fission element individually. As will be shown in a later
section, the preparation of tracers of adequate streongth will neccssitate
operations on exceedingly active materials,

b) Radiochemical standords for analytical procedures:

development of new annlybical methods.

Some of the present procedurcs for the determinntion
of tracer gquantities of raodio-clements are subject to suspicion because,
due to the lack of tracers in sufficicnt activity, 1t has not been
possgible to conduet test analyses upon controlled carriecr-froe stmdards.
It is thercfore of Iundamentsl importance to the establishmonts of
analytical methods that pure tracer solutions of the Tission elements be
prepared. ‘

Developmental studies of new ropid radiochemicnl methods of
- anclysis nlso will be grently facilitates if the behavior of each
fiseion element con be observed individually. Use of carrier-frec
tracer solubtions will make possible this method of attack.

¢) Detailed characterization of & radiations,

Detailed studies of radiations from § emitters reguire
sources of high activity beczuse of the relative insensitivity of
measuring instruments to F radiction and becouse of the necessity of
working ot small solid angle. Prepuration of such sources will regquire

the fgeilities of the new loboratory.

4} Identification of minor fission products.
The isolation and identification of radio-clements present
in fission moterial in low concentratiou is often of great imporiance
to the project. Thus in the decontagination of W material, in vhich an
coverall decontamination factor of 10! is denmondecd, o poorly dccontaminating
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element moy be significant even if it contributes o fraction o2 low as
10°% to the activity of the undecontaminated materinl, Loboratory
studiee of such minor fission products will require agnin highly active
source materials; the operations invelved in their isolotion must be
conducted in a special laboratory of the sort herewith proposed,

¢) Special preparation for technological use.

Three gpecinl problems involving highly active preparntions
may be mentioned: ;
i, Pure ¥ omitters for { 2 .n) reactions. Generation
of mono-energetie noutrons by means of { + ,n) reactions is desirable
for many special experiments., ZIsolation of strong sources of mona-
chromatic I radiation For this purpose may be carried out in the
proposed laboratory.

i1, Preporntions for use ot site Y. Dr, E. Teller has
indicated that workers at site Y moy requirc highly active and highly
pure preparations of individunl fission species, Such preparations
could be made in the proposed hot labsratory.

‘ iii.,/{QSOQrces for magnetic spectrographic studies.

Studies of /¥-ray stectra by mems of the magnetic spectrograph re-
quire pure sources of high activity; the isclotion of suitable sarples
fron fission material may requirz the use of the proposed facilities
for hot operations, : :

3. Bpecisl Requirerents for the Proposed Hot Laboratory

The requirements to be met by the proposed hot laboratory may
conventently be considered under two headings: {n) those arising fronm
the need for operations om materials of very high activity and (b) those
neceseitated by the high chemical and radioechermdeal purity of the
preparations, ‘

a) Requirements conmected with high total activity.

It is expected that need will arise for the handling of
total % activitics of the order of 10 €. As an illustrotion of the
magnitude of radintion expected, we may consider the requiremgnts for
tracer solutions for decontomination studioe. Suppose there is under
investigation by menns of a tracer preparntion a chemical procedure which
results in a factor of decontanination of 107. If the decontarinoted
sarple s to give © =z 163 efr ot o geometrical counting efficiency of 5%,
this single experirent will require a quantity of tracer solution whose
total activity is 10% die/m; activity for 100 sinmilar experinents would
then total 10%% @is/m., If this activity is #» be isolated in 259 chemical
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yield from fission starbting material in which the tracer element is
present to the extent of 1%, a total starting ackivity of b x 10T
¢/m, or nearly 20 £., is necessary. A considerable fraction of this
original activity will necessarily consist of h&rﬁ* radiation.

Where decontamination mast be stufiied by means of ¥ radiations,
as with the 35 d Cb93} the activity requirements\are sutomatically
high because of the low measuring efficiency of 7 radiation. .

These considerations lead us to the following specifications for
the proposed hot laboratory:

1, Shielding, Ten curies of 2 Mev “activity produces at
a distance of ome meter 90 roentgens per 8 hour day. Reduction of this
exposure intensity to & safe level (under 0,1 r per day) thus reguires
an absorption factor of 1000, Thickness of common materials reguire
to accomplish this reduction are the following:

lead 12 cm.
Concrete 60 cm.
Wﬁter 150 cm.

The proposed laboratory will thus requ*re 2 feet of concrete or
& inches of lead shiglding. :

The raw material for chemical aeparqtlonsyof fisgion products will
be slugs taken from the pile. The activities associateﬂ with a slug
operated normally are presented below.

One X slug exposed for 50 days at the ceﬁter ogra 1000 kw pile
(40 kw/ton) omite the following number of curies of ™radiation at
various periods after shutdown (see MUC-CDC-#76).

Time of cooling ) curies/slug

o] 100
15 min. A8
1 hr. 43
£ hr. 24
1 da,- 15
5 da. 10

30 da. 3.7
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The shialding proposed is thus adequate for operations on an intensely
activated slug a few hours after removal from the pile.

ii, Remote conmtrol, The high level of activity of the
material to be handled will require that many chemical operations be
made completely by remote control.  The operation cells of the proposed
laboratory must thersfore be equipped with suitable openings through
which apparatus may be inspected and operations Controlled from the
outside. ~ ‘

iii. Disposal of wagte. The operations are being plamned on
the liter scale, involving 5 few X slugs a weok. Facilities should be
provided for the ddsposal of 15 to 20 gallons per week of waste liquors
with total ¥ activity up to 20 C. and 7 activity up to 40 C.

t) Requirements connccted with the purity of preparations,

iy Chemical purity. Substantially all preparations
projected for the hot laboratory must be protected from contamination
by foreign materials to the same extent as are high«grade analytical
reagents. This reoquirement necessitates the general use of glass
apparctus. Use of metal engineering squipment designed for operation
by remote control is ruled out by this condition, as is the use of all
stainless:steel vessels. For the same regson, woste liguors From
engineering operctions hove been shown $o beo unsuitable as 1 source of
fission products: our plans call for direet solution of active metal
slugs from the pile and szubsequent chenmical oporations in glass on the
resulting solutions,

ii. Rodiochemical purity. Trocer preparations must be highly
pure with respect to other rodio-eloments; thic condition results in low
chemical yields and is one of the factors necessitating the havdling of
very high starting activities, The tracer solutions mst also be
relatively free of Inactive carrier; ot the very maxizum, 1 to 10 mg,
of materinl per millicurie mny in some coses boe tolerable, but for many
preparations the requirements will be much more stringent (the
specification of the Health Group in this regpect are extremcly stringent).

h.,;?rogggsd_grncedurm

Following is a brisf description of the basic procedure insofar
ag it can be forseen ot the present tiwme,




a) Preliminary.

An active slug is to be removed from the exit canal of the
pile. The sluminum jacket is to be rémoved mechanically if apparatus
for this purpose is available, The slug is then to be placed in a
platinum wire basket inside a shiel&ed lead cart and tranepartea to the
hot laboratory. ,

b) Chemical,

i, Bolution, The platinum basket containing the siug is
placed in a glass dissolving vessel. If the aluminum jacket has not been
removed previously, it is dissolved in dilute acid and the resulting solu-
tion discarded. The metal slug is then dissolved in nitric acid, The
resulting nitrate sdlution is transferred to a gpecial burette for velume
meagurement; it is then transferred to a shislded bottle for storage until
needed for further experiment, Apparatus for the remote-control accomplish-
ment of these operations has been designed and test models are being
assembled,

i1, Eztraction, For many purposes, removal of uranjum fronm
the nitrate solution by exhaustive extraction with ether is desirable.
Apparatus fcr,this operation, including devices for transferring sciution
from and to storage bottles and for concentration of the agueous phase,
has been designed and partially tested.

iii; Speciai Chemical Opgratimns. Devices for carrying out
by remote control many standard chemical procedures - precipitation,
filtration, evaporation, distillabion, stc, - are being designeds

1V, Adsorption Columms., . Plans for carrying out separations
by chromatographic adsorpbion and selective elution are under way.

5. Plans and Specifications,

Accompanying this report are preliminary plansg and specifications
for the proposed laboratory. Following are brief descriptions of some
special features, ‘

a) Bhielded hoods.

The shielded hoods are to be built of reinforced concrate in
banks of Pour cells each. Two banks arc planmed for immedinte construction
and space is provided for a third similar bapk to be built at a future
date. Each cell is 6' lomg by k' deep {inside dimensions}: onc cell
in each bank is 12* tall {to accommodate tall adsorption columsn or other
 extensive gravity transfer operations); the other three are 8' tall. All
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walls and cellings are 2% in thickness, A 2% x 2' passcge Turnishes
access to each cell; closure is provided by lead doors 6" in thickness
which are raised hydraulically from walls in the flcor. Other special
features of the structure are listed below.

i. Windows, The front and end wnlls of cach cell are
provided with tanks containing large gloss windows which are to be
£illed with water or with zinc chloride solution; these tanks are
embedded in the walls close to the top of the hood amd are arranged so
that escaping radiation isg directed dingonolly upward and awny Trom the
operntors. They will provide genoral visibility of most of the interior
of the cells. Radiation cscaping through these windows will not be
injurious if periods of obscrvation are short, '

Visibility of particular portions of the cells is provided by
relatively small tubes with glass onds which are Tilled with o strongly
absorbing solution such as agucous lead perchlorate. For this purpose
o number of ssctions of 6" pipe are to be embedded in the concrete walls,
If any port iz not nceded for an extended time, the viewing tube may be
removed and the port cloged with lend plng;.

ii. Contrcl Devices. A 1arge number of sections of 1", 29,
and 3" pipe are to be cmbedded in the walls and ceilings to accommodate
rods, cables, tubes, wires, otce,, which may be noeded for control of
apparntus. The reof of one cell is designed to contain a nurber of
removable blocks in order to provide further nccess for control devices,

‘111. Storage space for hot materials. Fach cell contains at
least one lead-covered channel below floor level in which hot materials
may be gtored. '

iv.  Transfer between sells, A nunber of sections of pipe are
embnﬁdvd in the inte rlor wwll lines of gluss or Scran tubing may be laid
between cells by moons these openings to parmwt the intercellular
transfer of fluid materaals.

v, Interior supports for apparatus. Enmbedded in all
intorior walls, floors, and ceilings are a nurber of receptacles for
3/8" bolts; these will provide o Plexible arrungement for support of
apparatis, ‘ :

‘wi, Woste Disposal, Rach cell is provided, at the botton of
Cthe storage chamnel, with a drain comnected to the monitoring tonks.
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vii. Ventilation, Hach hood is to be provided with a fume

vent of 1000 Cu. ¥t. per Min. GwP&Clty. The fumes will not be radio-
 logically dangerous.

b} Other Ceaturos of the laboratory.
Surrounding the banks of shieclded hoods there is proposcd a
laboratory containing the following auxiliary facilities:

i. Chenical benches for preparation ond purification of
reagents, ond for Msomi-hotY operations with pcrtablu shieldlng which
cannot or need not be con-xned to the ghielded hoo&

ii. Chenical Tume hoods.
1i1, A shielded counting room.

iv, & glass«blowing rOOM.

v, A room for the wood and light metal work needed in the

Vo

agsertbly and repoir of apparatus.



Noverber 16, 1943

Mr. Roger Willioms
Post Of'fice Box 1791
Wilnington, Deloware

Dear Roger:

Attached is a copy of o reguest for authorizction for conetruction
of a "hot laboratory" for chemical work at Clinton on which I should
lixe to have your corments and, if you are in agreerent with the
recormendantion, your opproval in order that it may be submitted to Major
Peterson for approval.

The memorandum is to o large extent self-explanatory and refers to
the corresponding iten in 2 memorandurt that I sent to you through Mr.
Squires two weeks ago. T should point out that in the menntine T have
gone over the motter agoin very carefully, at one time having been very
skeptical with regurd to the reality of these needs,” I myself have,
bowever, been brought back to the position of feeling that the labora-
tory is really essential for the proper progress of our work for Honford
and our Health Division's program. '

Our chenists see great difficulty in following the procseses involved
in the separation unless they have o supply of known mterials whose chene
ical choracteristics can be followed at the very low consentrotion levels
that are charncteristic of our decontanination work, This is the eesential
rcason for needing supplies of pure radioactive materials. I have looked
into the possibility of producing such materials by cyclotron methods,
Though this can be done in specific cases it is very proboble that we
might in this way niss just those materials which rvy be causing trouble
in the chemical proesdure. The production of such artificizl radiocactive
miterials could, however, well be an adjunct to the process here recommended.

I 2dso locked into the question of preparing these materials fronm
the waste by~products fron the separation canyon. The difficulty there
is the lorge ampunt of impurities introduced by the chemical procedures
involved. Tt will be ruch nmore ccononmicaol of time and effort to take
one or a few slugs and treat them separately for producing the individual
materials involved, ~

At first I hod thought that corplote information with regard to the
effects of intense rodiations should be obininable by using externally
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supplied sources of randiation, It was poimted out o wme, however, and I
believe correctly, that such cxternzl radiation can be applied by x-ray
tubes, cyclotrons,ete., only at certain phases of the chenical process,
whereas at other phases such as during filtering, centrifuging and so on,
we st rely upon radiation fron the naterial itsell if we ars to be sure
of whot will happen.

The final consideration which convinced me of this need cane from the
physiologists, 1In order to mmke tests on the animals of the physiological
effects of these radinactive materials, they need to know ugainst what
ones protection rust be insured. This will involve prepar&tion‘of suf-
ficient concentrations to be of destructive physiological power. The
investigation is needed with regard to accidental industrial exposure,
protection of the neighboring public and also because of the limited work

which we are asked to do with regard to the use of such mterigls in radio-

~active warfarg.

I have persuaded Dr. Stone to abandon his roquest for the building
at this time of o Xenon factory which would have been useful in testing
animnls 1gainst radioactive gas. The cost of the Jenon factory in noney
ard tine, seened to me however prohlbltfve at this poment, If now we
withdraw from hin also the facility of obtzining known radionctive by~

productes in gufficient guantity to do his legnl experiments, he will l¢ter~'

ally hoave no effective method of studying the hazards involved in the use
of these noterials. While we must go ahead with the plamning of Hanford
with our present linmited knowledge in this regard and thus take presunsbly
excessive precautions with regard to safoty, I believe the public would
Juetly criticize us for negligence if wo 4id not give the Health Division
the support necessary to investigote anhd deternmine the actual mognitude

of the hazards involved in the proccss which we ars developing.

With regard to the mognitude of the plant to be built, it appears

that two banks of four cells each will supply present nceds with a reason-

able degree of flexibility. It would appear to be probable that expansion
of these facilities will be needed in the futurs but I 4o not see the
need for providing for such exponsion at this rorent.

In the enclosed drawing I have cireled in red pencil the porticn
of the proposed building which represonts approximately what I have in

mind in subnitting this recommendation.

Tf, after going over this proposal, you doubt its validity, I would
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be pleased if you will discuss it with me over the phone. If on the
other hand it appears accepbable would you be agreesable o adding
your signature to mine and tmsmtting the recormendation dircctlf to
Mojor Peterson? You night at the same time let Pardee know that it

is being submitted so that the construction crew ot Clinton can be
propared to receive authorization to go ahead,

Sincercly yours,

Arthur H. Cenpton
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. November 16, 1943
Major A. V. Peterzon

Arthur H. Corpton

Request for Authorization for the Construction of a "hot
laboratory" for Chemical Work in Connection with Fission
Products at Clinton Laboratorlcs.

1. Will you please authorize the construction at Clinton ILoboratories
of a chenical loboratory to be used as 2 "hot laboratory"” in earrying out
certain necesgary procogseg in connccbion with the chonicul and biological
programs which require for their prosecution guantitics of pure fission
products,

" 2. This specialized loboratory is neccssary for the production of
pure fission products, These are nceded for both chemical and binlogical
work Involved in the Hanford progron and in the linited studies which
are to be carried on at General Groves' reguest on their possible uas
for offensive purposes. These needs can be listed in detail as follows:

1. Pission products in pure fbrm are required for following
through the detalls of the decontamination processcs proposed
for Honford ~

2. They are required also, in appreciable quantitiecs, in order
to identify those which may be formed in relatively low
concentration, bdut which mny nevertheless lend to serious
difficulties in the decontanination processes at Hanford
concentrations,

3. They are alsc needed so that the proposed processes ray
be carried through thoir conplete cycle ot the high
radintion densities which will prevail ot Hanford
concentrotions and not only at poarticulaor stages where
tests can be nade with external rqdlatwon sources as at
present, ‘

L, They are also necessary for physiclogical tests to deternine:
a. The nagnitude of hazards to operdtinp personncl.

b, Public health hazo rdq including the effect of
radio asctivity in water, and

c. Their potential value as an offensive weapon,
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3. The facilities required for this work nre o suitoble structurc
to house two banks, each consisting of four properly shiclded concrote
cells together with the aoppropriate and necessary ouxiliary Tacilities.
These latter include:
1. PFour small laboratories far seni~hot operastions.
2. . Chenical purification lsboratory.
3. . General loboratory.
4, Counting room.
5. Storeroon facilities.
6. Glass blowing shop.
7. Small mnchiﬁe shep.
8. Mene' change voom, shnwefs and toilets.
9. Vonens'! chaﬁgc OO, sha%ers and toilebs,
10, Utility room.
11, Ome office

This building should have o total area of approximotely 5,000 sguare
feet of floor space, :

4, We would appreciaste receiving your authorization for this cone
struction as soon as is conventiently possible since it is important
‘that construction on this unit be started inmediotely for it to sexve
its purpose in our progreu. ‘

Sincuyely yours,

Arthar H. Compton
Project Director

Roger Williams

“ 3
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Noverber 23, 1943

To: A, H, Compton

Fron: C. D. Coryell, B, A. levy, W. E. Cobn

In Re: The Hot L&bcratorw'(Buildingr?oéac}: Survey of
Purpose and Comstruction Requirenends

e following is o surmory of the factors entering into the
construction of the Hot Laboratory {(706-C}. We cover briefly the
unique character of the laboratory operations ond the problems
which can be attacked adegueotely only with metericls produced in
this type of laboratory. A plan enbodying the ninioun f&cilities
required accompanics this penorandun, Features inveolving ummece

sarily large expensc have been clininated, and an onalyeis of the
requirenents discloses nothing that should impede rapid complet on of
design and carly completion of construction.

More detailed discussion of the needs nnd purposes of this type
of laborctory is to be found in memorandn and plong listed at the
ond of t$his compmunication,

The purpose of the laboratory is to preparc pile products of
high purity and specific activity from pile maberinls too radioactive
{1 - 20 curies) for handling without heavy permanent shizlding. The
chenical operations mmet therefore be done by remcte control., These
operations include steps comren to the laboratory rather than those
cormon to the sonmi-works and seporations plont in vespect to:

a) emnll eize of equipment {chenienl glassware),

b} snnll amounts and high purity of noterials,

¢} design for wide variety of unit operations, ond

Ay high precision of control {including visual ob-
servation of all steps).

The materials prepared in this lﬂburatory:are urgently needed
tor the follow1ng work of the Clinton and Chicago prograns pointing
toward W‘ operations::

1, Process Development Studiss
n) Mnasive tracer preparations essential for extended
decontanination studies on laboratory and seni-works scale,



b)

d.

~
oy

Characterization of hitherto unidentified fission
products of very long life or of relatively low

yield, important in achieving 107-fold decontomin-
ation 2t W, : '

Attainment of W concentrations of the product and the
fission products for process studies, porticularly of
the stabllity of operating corditions and naterials
townrds intense radiations.

Accurmlation of gtocks of purc flssion materinl for the
developuent of rapid analytical methods on process
naterials, ‘

Study of Biological Hazards to determine:

a)

b)

the toxicity of Tission producte token into the bodies
of animals and hunans,

The pernissible poliution of public water supplies, fish
breeding grounds, snd agricultural areas by waste solutions
fron plant oreration. ‘

The toxicity of radioactive dusts and gasecs resulting
fron plant operation, waste disposal ond leakage,
coating failure, explosion, or euneny action.

The character of biological danzge resulting fron fission
product poisoning. '

(The requirements for this work are discusscd in

Menog 1 and 2.)

Fundamental Physicol Studics

)

b)

c)

d)

Corplete characterization of fission product ¥ yadiations.

Study of other rodicactive isotopes that can be produced
by pile noeutrons.

The relation of biological damage to the chemical charactor
of the radionctive source, :

Work involving strong monoenergetic T sources,

7 : .
Highly active /7 sources for spectrographic work,
{3ee alse Memo 3.)



The ninirum cssential features of the laborotory are embodied
in the accomponying plan and include:

1. Two banks of four interrcloted shielded cells each,
Three of the four celle are &' x 6' x 8! ond one is k' x 67
% 12! in inner dirmpnsions. Details of the celle have been
described in a letter from Coryell and Levy to Whitaker,
dated Oct. 21, 1943 (Memo 3), The cells have walls and
coilings of concrete two feet thick (adequate for 10 curies
of 2 Moy 4~ radistion in one spot)., The walls are pilerced
for control cbservation, manipulation, mnd interconnection,
A small paasnge with 2 leod door provides accassibility for
installation of equipmﬁnt.' The gize, shope, and foecilitdes
have been designed for specific chemical operations, All
cells arc ventilated by forced drafi; onc cell in each bank,
designed for cther work, is provided with cooling of intake

2, TFour cubicles, shielded for scmi~hot work (up to 1 €}, in
which operctions are carried out after separation of specific
elements from the main nnss in the bank. These are essentially
very small laboratories ror one non, with 6% concrete

‘partitions, where table shielding will be used,

3,  Smnll counting roon with 2! concrete wolls and celling, and
2ir conditioning to protect the counters.

4, Cherieal Inboratory for the pro aration of highly purified
, , proep
reagents used in the bank separation processes, and for the
preparation of sanples for counting.

5. Work room for comstructing the apparatus and remote contral
devices used in the eolls, ‘These are principally spreiclly
designed gluss vessels and hand-tajlored controls.

6. Facilities for operation and personnel: office, small
utility room, change room, and lavatories.

The consbtruction of the laborntory imvolves mo new problens on
the plantsite, The features embodied above are those of 2 normal
chemical loboratory with the addition of large concrete hoods. Gene
eral Tacilities nced not be as elabornte 2 those in T06-A.
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Stainless steel is not required for the hot draine bescause the
small volumes of active waste will be no more corrosive than ordinary
chemical wastes. A4 small holding tank {500 gal.) must be provided
for monitoring, so that occasional hot discharge selutions can bhe
sent to the main stormge tanks,

Space for difficulty obtainable air conditioning equipment for
the counter room and ether cells is provided and installation ‘may be
made by Malntenance vhenever the eguipment arrives,

Much of the accessory equipment such as glassware, chemicals,
and counting instruments is on hand, and the rest can be obtained
through the Clinton Procurement Office, All remote control equipment
and items such as periscopes will be designed and constructed through
the Research Division in time for operation at the completion of the
construction,

From the above considerations we see no reason why the laboratory
building cannot be constructed in two months, as originelly estimated
by the Clinton Administration. Delay in completion beyond March 1 at
the latest will defeat in large part the purpose of obtaining important
information for W operations.

The personnel of the lsboratory will be largely drawn from
members of the Chemical and Biological Sections now involved on the
same type of program with much weaker sources, The Hot Laboratory
will Increase tremendously the productivity of the effort and the
gcope of the investigations of the obove groups. Other groups are
completely dependent on these two Sections for the radicactive materials
for their resezrch programs.,

Pre#icus importont communications;on‘the laboratory are given
below: :

(1) Memo MUC_KSC_13 W. E. Cohn to K.5. Cole (Chicago)

Extraction Facilities at Clinton 8/ 1/43
(2} Memo W. E. Cohn to H. J. Curtis (Clinton)
By-product Separction Laboratory 10/20/43
(3} Memo & Prelimin- C. D, Coryell & H, A. Levy to M.D.
ary Plan Whitaker (Clinton) The Hot Lab-
' orotory for the Separation of ,
CL 706-A - 23 Fission Products 10/21/43

() Plans CL-706C-1 Refer by date to Drawings of
W. D. Webb and W. Taluc 10/30/43



To:
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March 16, 1944

M. D, Whitaker

Arthur H, Compton
In Re: Radio~lanthanum for Los Alamos

I have received a request from Mr. Oppenheimer via
General Groves for: ‘

(1) About 1 curie of a mixture of radio-lanthanum
and radio~bariuvm "not necessarily separated from
other active materials" at as ecarly a date as
possible, This request is not one of greatest
urgency but would nevertheless be appreciated
by Mr. Oppernheimer,

(2} One hundred curies of radio-lanthanmum together
with its parent radio-barium with a delivery
date aboubt June lst. "The active muterial would
Be In legs thon 10 grame of carrier and as pure
as possible of other gamma activities.” This
request is one of mujor importance though as you
will zee 4% is not lmmediately urgent.

Will you advisc me what can be done with regard to
Tilling these requests together with an estimate as to the
amount of work thot it will involve? On the basis of your
reply 1 shell let Mr, Opperheimer know what he may expect
in this regard, '
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March 28, 1914_,‘;_
B. L. Doan

C. D. Coryell & H. A. Levy

Conditions Regunired for Corrying Out
The Lonthanum Preparation

Introduction

We have been reguested to survey the possibilities for the
preparation of 2 very hot source of high energy gorwm radiation
needed for operations early this summer at Site Y. In purtlcular,
a2 source in small volume of 100 curies of the h0Oh LaiiO {o. 05 Mev ¥')
has been reguested, to be preceded by o pilet run of 1 curie, The
main job is o preporation on a radicactive scnle nover before handled,
but the chemical and shielding problems are not insurmountable.

This request con be £illed by early summer with raw naterials
currently avoilable, and with the present plont facilities if certain
requirements of equipment and monpower as discussed below can be met.
We propose to imolate the 12,54 Bat*0 from pile irradiated wetal
nearly at saturation with respect to this chain, The Lat ko will grow
in the Ba sample in 5.5 days to 2 maximum activity 0.72 times that of
the initial Ba activity, and eveptually the La will decay with the
12,54 half-life of the Ba parent, :

Starting Matericls

The Balhg saturation activity to be expeéted in the center of

the pile in mid-May is 3.65 C/slug. (Estimnted central power 75 wntts
per slug or 3 times the average; fission yield of the chain, 64). If
we have %0 days operation and 6 days cooling to the end of dissolving,
the Bn activity in the dissolver will be 2.3 ¢/slug.

Method A, 3Zingle Batch

If 100 of these slugs are disscolved and processed in o single
batch with cherdcal yield of 60%, 137 ¢ of Bal%0 4111 ve obtained;
this guantity will give the desired 100 C of Lz on growth., - To
carry out this dissolving operation in one batch will necessgitate
radlatlon reduction far ifn exceoss of that availoble with seniworks
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shiclding, and about 20 times that availoble at present in the 706-(
banks, The volurme of 204 UNH {104 U) solution obtained will be about
300 gallons, This volume of solution could not be handled in the
706~C cells.

Mothod B. Daily Installments

If 8 of these slugs from daily dumpings are dissolved and
processed per day (with 60% chenical yield) an increment of 11 £ of
Ba will be collected cach day, and the total Ba activity A avallable
will be given essentially by the equation,

A=11x38 {1~ exp (-n/28) )

where 1 is the number of days of continuous operation and 184 is the
mean life of the Ba. The required amount (137 €) will be achieved
in l.1b% mean livea or 21 days of operation, The moximun Lo activity
per batch is 18.L curies which coan be hondled in Building 706-C with
ninor auxiliary shielding. The volune of 207 UNH solution obtained
per batch will be cbout 25 gallons, This volume can be handled in
tanks in the 706-C cells, :

Alternotives Invelving Solution from the Plant Dissolver

The Ba content of normal matericl from the plant dissolver is
much lower than that of the special material described above due to
{1) shorter operating time, {2) much longer cooling time, and (3)
lower average bombardment intensity. We estimate these factors o
be 0.8/0.9, 0.2%, and 2/3 respectively, so that solutions from the
plant dissolver have only 15% as mpuch Ba per unit volume as these
from the proposcd sgpecial disselvings. Thus application of the
installnment procedurc with plant solution would require prQQEBSlng
300 gal per day, a volume too large for Building 706-C, I the plant
digsolver operated on younger material, undc‘lrﬁblu uncertainties
would be introduced in plant processing due to 93 239 contanination,

Tt scens desirable to plan for the specinl dissolving in the
706-¢ building according to Mcthod B, daily installmonts.

Froposed Cheuical Procass

To kecp the amount of carrier within the limits imposed by
Site ¥ it will be necessary to isolate the Ba using non-igotopic
carrier such o8 Pb. PbSO, will be precipitoted with NayB0, from
20% UNE solutions. Both Ba and S5r ore carried well on Poad,
decontanination from other constituents is fairly good. Tﬁa Pu80y,
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will be Tiltered out and dissolved in I Ao golution and the install-
ments will be stored in a gpecially shielded container. The mother
ligquor wwll be neutralived and jetted to waste. '

The carrier Ba will be added to the Pb solution and brought
down as BaSO, . It may be faasible to transfer the BaS0, directly
to the final container. Otherwise the BaS0, will be metathesized to
BaC0 K5C0 {or posgibly directly to Ba(¥0_) or BaCl *H,0 by BROB
or Hél), dlssélveﬁ in BC1, and Baﬂlg 0 brought dowmn wi%h ¢concentrated
HCl., This can be tronsferred in solution to the final centainer, where
it will be precipitated as BaS0), and ignited to drymess.

Several alternative methods of separation and mony variations
of the method outlined are under consideration and test.

Shipping Problem

The contoiner will be scalesd and p§0¥ud in Fb for shipment.
The 100 C of 2 Mev yrrayes will give 2.7x10° r/2hh at 1 meter. We
assume that this dosage will be tripled by secondary radiation
produced Iin the shield, or that the radiation dosage at 1 £t. will
be ~ 10° rfohh. Two inches of Pb efiect a ton-fold reduction in
dosage. One foot of Pb shielding will reduce the dosage to 0.1
r/2kh at the surface.

The source will dissipate at maximum Lo growth about C.4 watt
of Ba /%, 0.7 watt of La.7, 0.2 watt of s 043 Nev La soft 7, 1.2 watt
of Lz hard ¥ , and p0351blaﬁ“’0.8 watt of Sr7) SrQO, and Y9Qfgxﬁﬁiation;

Bauipment Equirements

The preparation outlined above will reguire the design and
construction of a digselver which can handle 24 slugs (3 daily batches),
and 30 gal, precipitation torks for separation, waste neutralizing,
and spares, together with steam jet ¢jectors, ond agitation and
filtration equipment, Frovisions will have to be made for the dieposal
of off gases containing about 8 curies of 5.38 Xpt33 per batch.

Monpower Requirements

The present permament research staf? of the hot laboratory
group consists of levy, Brady, Stang, Goldring, and Mehn, with some
machine ond glossblowing essistance, is group has the responsibility
also of supervising and carrying out a large pnrt of the other functions
of the Inboratory.
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We congider that the Lanthanum Preparation will reguire the
services of a chemical engineer full time for 1 month and part time umtil
the assignment is completed because of the scale of operations and the
special reguirements for handling the meterials until volume and mess
reduction have been achieved. There will also be nesded an operating
crew of aboyt 9 chemists (three shifts of two men each plus trouble
shooting and supervision), This estimate will reguire the nddition of
seven new chemists to the group., These men should be brought in as
soon as possible in order to be effective workers by the time isclation
operations Eegin.

Additional Information which should be
Requested from the Recipients

We would like as soon as possible answers in writing to the following
questions:

1. How muchfﬁiradiation othar than that of the 40h La (2.05 MEV
and«~ 0,3 Mev) will be tolerated? What limit, for instonce, will be
set on contamination by X radiation of intermedinte energy, such os the
1.6 Mev rodiations from the 77h Te-2.5h I palr or the 0.9 Mev of the
654 Zr-35d ¢b pair?

2. Fow much,ﬁg radiation other than that of the Bo-La palr will
e tolerated? Willl for instonce, an equal amount initially of the 554
and 31y Sr/7radiations be acceptable? (The Sr-Ba separntion would require
more steps.) ‘ f

3. What limitations arc imposed on size and shape of the final
container? What are the desiroble specifications?

L. what are the exnct specifications for the container for
externcl handling?

5. Must the source be pncked tightly in the container? %

6. Whet are the limitotions imposcd on the shielding in mees,
shape, and aceessibility of the sourcs?

7. What shipping arrongements will be made? Timing of the
operations will depend én shipping arrvongements, cspecially in the last
steps.,

8, Can a meeting be arrunged between z Site Y and o Site X
representative to cover the detnils of the above 7 guestions?
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9, Is the June 1 date subject to reconsiderntion after delivery
dotes on heavy equipment and arrival dates of new men have been get?

10, Will Site Y be of agsistance in the procuyement of difficultly
obtainoble egquipment such as 25-12 stainless steel?



April &, 194k
To: M. D. Whitaker

¥rom: Arthur H. Compton
In re:; Radicsctive Bources for Y

I have received a message from QOppenheimer in which he confirms
his earlier request which I recently paszcd on to you for rudio barium
and lanthanum. Tt appears that the promise of usefulncss of this
maberial has incroonsed comsiderably since his first regusst.

He would like to have the Tirst delivery of about 100 curics somee
time between July 15 and Aupust lst. He would aleo like to have
subsequent deliverice at three week intervals as suggested in Coryellls
memorandum to Doan, clthough the precise timing is not importont. For
preliminory experimental work he wants o shipment of the order of one
curie nt an early date, Tt would be helpful if the material thus sent
would be such as to give radintion similar to those of the 100 curie
lots.

They are not concerned with any high requirement regarding freedom
from other beta and gommo activities, It is oy undorstonding that Y
will fabricate the container for shipment and sond it on to you.
Oppenheimer will also arrange conferences bebween his representatives
and your representatives for discussing procedures ond the method of
hendling. May I suggest that you write Oppenheimer a lebter to be sent
through my office indicoting with whom in your orgonization Oppenheimer
should keep in contact on this matter. ‘

Oppenheimer is interested also in the possibility of obtoining one
curie source of the Zr-Ch poir ond olso of the 39 day 1.9 Mev gorms
activity obtained by ncutron capture in tantalum, He notes that he
would like to be informed nbout the arrival of +he curie sources but
that they will prepare to use any of them effeclively any time,

Tt is uy understanding from Ceneral Groves that you and your men
may commmnicate freely with Los Alamos regerding these nmatters by
sending letters or teletypes through my office to Oppenheirer.



M. D. Whitaker
Harrison 5. Brown

100 CURIES PRODUCTION JOB FOR Y

I would appreciate your checking into the Tollowing rroblens concerning
our production job of tho 100 curies of radio lantharun for Y when you
are in Chicogo, i

1. An improvement in the correspondence with Y on the problen is
in order. A scries of questions was sent to Mr, Doan on
Monday, May 1. An answer wos not recoived by me until Saturdny,
May 13, ‘

2. We would like to design and fabricate the shielding for the
shipment at Clinton.

3. Does Y intend to process chemically the material that we ship?

k. If they intend to process the material, will barium chloride
18 o precipitate be satisfactory?

5. Will alunminum intorferewith their chemical processing? 1If not),
n very simple container con be comsitructed that can be dissolved
together with the barium chloride. This will alleviate the
necegsity of opening the container upon receipt,

6. In view of certain restrictions thot are brought about by
linitations in our experimental fetip, we would prefer to
design the irmedinte container ot Clinton., Our present plang
are that this container would be an aluminunm cylinder 1.5
inches high and 1.25% inches in dinretor with a forcu»fit top
that canmot be reroved,

7. How does Y intend to remove the container from the shielding?
Do they prefor o wire arrangement or would o suction cup or
clectro-nwgnetlc arrangement be satisfactory?

8. I would most strongly advisc that alvarez get together with
me at Chicago well in advance of the shipping date for a
final check to make sure that all experimental arrangenents
are satisfactory to both parties. I will not be available
between May 27 and June 11,

Harrison 8., Brown



INFORMATION FROM TELETYPE OF 5/12/4k

By - Allison
‘To ~ Whitaker

TELETYPE ON 100 C AND 1 C JOB.

Y is looking into the separation of lanthanum from barium.
It would appear that the job is much easier il done there. Like-
wise, regquirements on size and shape of the container would be
considerably relaxzed. A stainless steel bottls for use in shipping
is being designed at Y, Attachments will be provided for remote
handling. Alsc a lead case for protection will be comstructed.
Teletyping should be used in place of a Chicage conference for the
present, It is hoped that a three foot string can be attached to
the 1 curie Job, for which the size and shape of the container
is not important. WNo improvement is needed if the container is
ten millimeters in diameter or less and spherical. The assumption
is made that Clinton will provide the shield for the 1 C express
shipment. : ~



6 June 19hL

Mr. M. D, Whitaker, Director,
Clinton Laboratories,

P, 0. Box 1991,

Knoxville 11, Temmesses

Subject: Transmittal of Information.

Dear Sir:

- 78 .

A teletype has just been received from Mr. J. R. .

Oppenheimer stating that he will nccept up to five grams
of barium ng chioride in first hundred curie shipments,
He requests that mass be held to & minimum. Lanthanum
should not excesd 10 milligrams. He will send a drawing
of container as soon as available.

For the District Engineer:

Yery truly yours,

EDGAR J, MURPHY,
Major, Corps of Engineers,
Asgigtant,
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June 19, 164b

M. D, Whitaker
H. 5., Brown

leO ¢, Lanthanum Production

- The present situation exists in regard te our production
schedule on the 100 €., Lanthomam job for ¥. In the telephons
conversation of July 3, 194k, between Coryell and Dodson, Y was
asked to balance the receipt of 5 gms. of carrier on schedule or
the receipt of about 2 gms. of carrier two wecks late. Dodson
could not make up his mind on the phone, but the conversation
indicated most strongly that 5 gms, was an absolute upper limit
to what they could handle. After thinking over the situation,
Y sent o teletype to the effect that they would accept 5 gms,
This would indicate that timing is rather important as far as
they are concerned.

By that time, however, flowsheet testg indicated that
the yields to be expected in the existing probess wers such as
to possibly run into the danger of running somewhat over 5 pgms.
of carrier. This, of courss, would create o very grave situation.
In view of this, it was decided to chonge over to a flowsheet
which would give obout 2 gms, of carrier associated with the barium,
even if it should result in a two weeks deley, as predicted by
Coryell in his tclephone conversation of Jume 3, 19hkk, Needless
to say, in spite of the flowsheet chonge, we are moking every
effort to keep within our original schedule of July 15 - August
1, 194h, However, T believe that Y should be informed of a possi-
ble two weeks delay and the reasons for that dslay.

The large sccle part of the extraction apparatus has been
completed and the individunl components hove been tested,
series of dummy runs is to be made starting Tuesday, June 30, 194k,
The small scale glass apparatus is now under construction and it
iz hoped that it will be ccmplcte and ready foy dummy runs by
Monday, July 5, 194,

Harrison 3. Brown
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June 29, 1945

Mr. J. B. Oppenheimer
P. 0. Box 1563 ;
Santa Fe, New Moxico

Dear Mr. Oppenheimer:

CHANGES IN SPECTIPICATIONS OF BARTUM LANTHANUM

T am attaching two copies of momorandum prepared by M. C.

Ieverett setting forth our understonding of the specilications
which you want applied to the rodio barium preparations which
we send to you occasionally. The essential changes in your
gpecitications are:

1. That the material supplied be chloride instead of
nitrate. ~

2. That the iron, chromium and nickel content reguirement
be changed from 50 mg maximum of iron, chromium and
nickel to iron 10 mg and chromium and nickel 5 mg each
as maxirmum. A new purity requirement limiting strontium
to 50 mg has also been ndded while the lead specification
hos been relaxed from 25 ng to 50 nmg.

3. It is now formally requested that each shipment contains
 gpproximotely 1000 curies instead of the 300 curie
specification thut was in effect at the time the building

and equipment were designed.

Fither change No. 1 or change Na 2 would necessitate the
addition of another step in the process in new equipment to be
added to the cell. It is believed that satisfactory plans ave
being carried out to put into effect thesc new specifications,

I want to request that 211 communications fron your organization
or any member thereof be sent in duplicate, I an assuming that you
will also nced duplicate copies of o lot of ocur cormumications so we

will undertake to send you two copies cach tine.

Yours very truly,

M. D. Whitaker, Director
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July 7, 194k

The District Engineer
U. 8. Engineer Offics
Manhattan District

P, 0. Box B

Ogk Ridge, Tonn.

Attention: "Major E. J. Murphy

Deay Sir:

Will you please transmit in the usual way the following teletype
to Mr, J. R. Uppenheimer, Attention:; Mr. L. W, Alvarez:

"From present state of program in BasLa preparations, August 1
secms earliest deadline we should try to wmeet. Delivery dute August
15 less optimistic more probable : :

Will arrive Albuquergue 9:30 P.M , Saturday,July 8."

Very traly yours,

L. Helmholz



26 September 194k

Mr., M. D. Whitaker, Director,
Clinton Laboratories,

P. 0. Box 1991,

Knoxville 11, Tenncssee

Dear Sirt

The following informction has been received from Mr.
Oppevhedmer by teletype this date for transmitiol to you:

S 1. If it will facilitute your operatibns, delay of one
woek in next Ro-Ba shipment, which would enable ship-
ment to leave Site X 16 October, would in this case
it in well with their operations. Barlier delivery
iz completely ncceptable.

2. Chemical specifications should be identical with those
of Tirst shipment.

3. Their gormn meosurcment shows 314 curies Ra-Ba at time
of your scparation with estimated 1likely error of 20%.

i, pifficulties were encountered in milking Lantharur.

' Thers were lorge apounts of brown sludge resembling
ferric oxide. It is believed that this is due to
radiation corrosion put this is only hypothesis. On
thie basis, would like to use liner. They are under-
taking to furnish you a tantalun liner and will command~
cate with you as soon as they know the facts.

5. Material has proved very valunble to them and will
continue to do so. ‘

6. 300 curies will be very acceptable.
For theinistrict Engineer:

Very truly yours,

‘ EDGAR J, MURFHY
‘Major, Corps of Engineers,
‘Kssistant,



SPECIFICATIONS FOR RALA SHIPMENTS

R. W. Dodson, 9-28-4h

The desired propertieg of these shipments are:

{1} The samplé should contain approximately 300 curies

{2} The sample should be shipped us dry BaClz, the total
anmount of bariun being one gram or less.

{3} Impurities in the sample should not exceed 5% by weight.

() fThe amount of lead in the sarple should not excoed 25
: nilligronms.

{5) The sample is to be shipped in a container furnished
by Project Y. ‘ :

These specifications may be subject to change., It is realized
that it is impractical to verify number (3} after the sauple is evapo-
rated in the shipping container; and nurber (3) therefore represents a
hope rather than o specification subjeet to verificution by the suppliers,
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28 September 194k,

Mr. M. D, Whitaker, Director
Clinton Laboratories

P. O. Box 1991,

Knoxville 11, Tennsssee

Dear Sir:

Mr. Oppenheimer has submitted by teletype the following
information to you: ‘

Reference is made to Memorandum from Compton to you, dated
8 April 1ghh,

In clarification of this pbint ; would like to have deliveries
of Ba-La at approximate three-week intervals.

This requesgt should not affect one weeks delay in next ship-
ment which has been discussed between Dodson and Coryell.

Deliveriss should continue for at least four montha.

Within the near future, they will be in better condition to
make estimstes concerning the ultimate program,

In view of experience on the first shipment, they would like
very mach to aim at 300 curies for each shipment. ﬁ

These statements and summary of specifications on chemical
procedures and method of shipment will be sent to you by mail within

the next few days.

Tor the District Engineer:

" Very truly yours,

EDGAR J, MURPHY,
Major, Corps of Enginecers
Assistant.
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September 29, 1944

Dr. M. D, Whitgker
P. 0. Box B
Oak Ridge, Temessee

Déar Dr. Whitaker:

We are sending you the enclosed two memorands for
your fileg. One of them gives a summary of specifications
as to chemical form; the other gives a summery of schedule
requirements. I think a8ll the facts mentioned have bheen
known to you in the past, but it may be a convenience to
have them assembled in two brief statements. If there are
motters not touched on which you would like clarified,
please let us know. ' ,

T should again like to express my appreciation on
behalf of Project Y for the work which has been dene under
your direction in providing us with Rala, It is a vital
service for our success.

Sincerely yours,

J. R. Oppenheimer



September (18, 194bL

Mr. J. R, Oppenheimer.

Attention: Mr, R.‘W.‘Dédsen

In re: Preparation, Compoaition, and Packaging
of Special Source

Dear Sirs:

We are tramsferring to Major E. J. Murphy for shipment the
gpecial source requeshed, containing 230 nominal curies as defined below:

. The source consists of BaCl. in amount corresponding to less
than 900 mg of cation (750 mg) distributed in the lower part of the ,
first steinless steel cone Turnished by you. Analyses were made on three
different microaliquots (5}§frcm 50 ml) giving apparent values of 29,
~100, and 10 mg of Pb in the total sample. The first two values may
be high due to Pb contamination of equipment; for the third new glassware
was taken. The true value is thought to be hetween 10 and 25 mg.

The radioactive Ba in this somple was obtained by procagsing
216 slugs which were exposed approximately 40 days in very favorable
positions in the Clinton pile and cooled from 4-14 days (to the time of
shipment), The last separation from La occurred at 1:09 AM. C.W,T.,
September 18th. The chemical procedure is identical with that given you
previously for the engineering scale operations and iz differemt in only
unimportant respects for the small scale operations {(e.g. combinations
of the batches iIn process to minimize use of Pb in Variation A).
Variation B was not used. Two 83012 separations wers made.

No serious difficulty in the operation of any of the apparatus
was encountered. Only the cell 1 glass apparatus was used. The only
flaws noted in the cells wers {(a) a very small leakape which soon ceased
at a Plicene seal Detween a glass and stainlessz steel line connecting cell
4 interim storsge and cell 1 buret, {b) separation of a tyegon cooling
water line from spray trap condenser 31 preventing use of water cocoling
for this trap, {(c) occaslonal sticking of the glass check valve below
solenoid manifold, thereby slowing maximim filtration rate, and {(d)
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plugging of aampler line to dissolver. Darkening of the glass in cell 1
was not serious; the most prominent occurrence was that in the lowest
part of the resctor, the color being reddish-brown, The exterpal glass
filter of cell % was not changed during operations but rates were slow
on the fifth bateh of 36 slugs. We consider that the apparatus could

be used again without modification.

We met with an unexpected problem in making Ba assay of solu~
tions of tremendous specific activity {of the order onme active atom in
300). After dilutions by factors of 107510 , analyses were erratic and
often quite low. Tt was found necessary to make all dilutions with 0.2 N
HNO, to gel reproducible and satisfactory results. The use of more acid
togéther with Ba carrier at esach step doss not seem to raises the analytic
values further. f o '

CQur assay is given in teyms of a nominal curie, namely 2.2x1012
Ba beta counts per minute at 1009 geometry {determined from UX, counting
of thin samples). The Ba is precipitated three times as chloride, and
counting extrapolated to separatlion time. We do not correct for the
absorption inherent in'gpproximately 30 mg of BaClz'HEO precipitate spread
over an area of 2.5 cm?; plus that in 3.5 mg of cellophene, & mg of air,
and § mg of mica, nor do we correct for scattering from the Al-linsd
California-style Pb housing (see section 3 of CC-529)., Thie curie unit
could be P0-304 larger than the theoretical curie, and our assays are low
by the corvesponding amount.

Due o the perzistence of analybical error up to the last day
more metal was processed than the minimum necessary to mest the request,
The well established assay of our material at the beginning of the purifi-.
cation and concentration stages was 285 at nominal curie ealoulated for
separation time. Returns have not yet come in on all analyses but Wi have
good reason to believe that the assay of the material sent shows 230-30
nominal curie of Ba at 1:09 A.M. Sepbember 18th. Further data will be for~
warded at a later date., We would appreciate any information you can give
us with regard to the true activity of the Ba, and to correlation with
hard gomma standards. ‘

The stainlegs steel cone rests without gasket in the cone holder
you furnished in June. This in turn rests In block 2 of the shield arrange-
ment designed by Leverett providing 6" on the side and k" on the bottom of
shielding of Pb plus steel lining. The top is covered by block 3 which
provides 9" of protection. This block has affixed to its shoulder by rubber
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cement a ring of 1/B" Koroseal which fits fairly well the come and holder,
The vent is mot plugged. Detailed plans of the arrangem@nt except for the
gasket were given Helmholz in June..

The sample was examined by periscope immediatsly after evaporation
of the ogueous golution and appears to be fairly evenly distributed in
three bands. The flat bottom is Bhiny. The lowest band is Tfairly broad
and the upnsr twe are narrower, the top being approximately half way up
the wall to the lowost .pin, The orznge iron stoins 8o not apposr groatly to
exceed In intensity those noted in tests made here in collaboration with
Dodson. The dribbling operation proceeded without unteward event and
there is no evidence of appreciable splattering in the higher portion
of the container. We are disappointed in the virtual absence of lumi-
negcent properties. :

Hasty inspection for beta count indicated no appreciable surface
contamination of the outside of blocks 2 and 3 aszemblage. The side wall
of block 2 gave at 7.9 hours after separation the high reading of 1800 mr/hr.
The reading directly above the gource outside the woodsen shell was Tound
to be 30 mr/hr. We request that you inform us what levels are observed
at later times gnd at the time that block 2 is removed from the truck.

If it is needed we could senﬁ on loan one oi our 3' scanning
periscopes {design of G, S. Monk) with 30° angle of view with or without
additional eyepiece of approximately 5-fold magnification,

Yours sincerely,

M. D, WHITAKER, DIRECIOR

CLINTOW LABORATORIES

By,

Charles D. Coryell
Approved for Chemistry Divieion:

BY_

Harrison 8. Brown
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October 17, 19ik4
Mr. J. R. Oppenheimer
Atftention: Mr. R. W; Dodson

In Re: Degcription, Composition, and Packaging
Of Special Source # 2

Dear Sirs:

We are trangferring to Major . J. Murphy for shiyment spocial
source # 2 described below.

Descrigticn

The source consists of BaCl2 svaparated in the Ta-lined stain-
less steel cone furnished by you. Evaporation was carried out by
dribbling in 60 ml of solution follewed by two 25 ml washes.

The sample has a uniform light salmon color. (A similar tinge
was noted previously in a dummy evaporatiou of BaCl, in the Ta liner.}
The sample covers fairly uniformly the whole of the cone and encroaches
somewhat, perhaps 1 cm, into the cylinder., The conditions for obgerving
the distribution on the cylinder were very poor but there is no evidence
for splatter, The large size of the area covered may derive from a slow
evaparatlon rate, posqihly due to poor heat conduction between cone and
liner.

About 1 cm above the coune bottom we observe a very narrow darker
ring and above this a slightly derk band about 5 mm wide where the
precipitate seems to be a little thinner and the dark Ta shows through.
In this same general region there is a very irregularly shaped dark
blotch. This may be a place where the crust has Tlaked off from the
darker Ta, or a place where the sample is thin due to impingement of
the warm air stream, or it may be an impurity which has fallen in,
perhaps partly coated by BaCl_. {4 piece of de Khotinsky cement was
found on and removed from the stainless eteel flange before the plug
was inserted.) The blotting peper coating of the block and cart were
spotted with fine pileces of rust, The cone itself was protected by a
cover until time for filling, but it steod open in the cell for 6 hours:
a very small amount of the rust and dirt may have gotten in.
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Pale blue-grsy luminescence was noticed by all observers after
short dark-adaptation at & periscope fitted with a rubber eye cup. (Rather
dramatic luminescence was observed In the precipitates and solutions from
the HNO, washes transferred to the glass apparatus from the cell b storage

bottles?)' ﬁ

Composition

The source contains less than 800 mg of the cation Ba as chloride,
presumably in the anhydrous state. (This is the amount of carrier used;
losses have not yet been evaluated.) The Ba was obbtained by processing
180 select Clinton slugs of 40d irradiation snd 3-5d cooling at the time
of dissolving. The flow sheét on the englineering side was that transmitted
to you in early September and variation A was used esch time since the Ba
assays of the HH, Ac solutions were slways small, The operations in the
glass apparatus begen with precipitations of (Pb,Ba) {NDB) from 5 liters
accumalated ENO, wash, without addition to the Pb thereid Sontained (1,0
gm/liter}. PbCL, was removed twice from molutions 1 N in HCI and the Tirst
removel geemed fairly inefficient. After the volume reduction by a Ba(NOB)é
precipitation, BaCl,"H,0 was precipitated with concentrated HCl and ether
and the precipitate was washed with alcohol-HC1 followed by ether., Separ-
ation time for this source was 00:30 CWT, October 17th, 10k, 'This pre-
cipitate was dissolved in water and assayed photometrically for Pb by the
dithizone micromethod with new glasawarz for dilution, The Pb values ob-
tained were 32 and 55 mg in the total sample, which is within the stated
reguirements for the source. ‘

We are in a state of ubtter confusion about the assay of the source
although we anticipate consideradle clarification in the next few days.
The control anslyses and the assays, made in another group by the standard
radiochemlical method, suggest that the value may be lower than that of our
last preparation but may lie between 100 and 300 nominal curies (UX? eguiva-
lent), i ?

Mr. R. R, Coveyou, of the Health-Physics Division, has made several
measurements on the radiation level of the source in the inner assembly
placed in the open air, This value, measured 11.6 hours after separation
time, was 52 mr/hr at 1 meter from the center of the cylinder. This value
is the average of four sets of readings taken st different angles each of
which geemed precise but which epread over a range of about 15%. (We have
also teken a radio autograph of this container with a 1 gm Ra source and ,
find a number of flaws of small selid angle end several large Qnes; guanti-
tative Interpretation has not been made.) '
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The dose meter wae Lauritsen electroscope calibrated against a
27 mg stondard Re source enclosed in a half mm Pt sheet. We sstimate
hastily from these data the assay 220 C (calibrating hard gamma radiation
with a soft gamma standard), assuming that the effegtive ghield thickness
is 5.25" of Pb, that the half-thickness is 16 gm/em™, and that 1 C of a
source emitting 2,0 MEV gamma gives a dosage of 9300 R/hr at 1 em {Coveyou's
very hasty assay of source # 1, based on similar measurements, was 300 C).

Packgging

The stainless steel cone is firmly fastened with tiny screws to the
steel collar., This latter has been Ag plated on a Cu base. The same sort
of gasket is used this time as last time. There is evidence for a small
amount of beta contamination on the upper pvart of block 2.

Status of Apparatus & Process

During the course of this preparation we obtained falrly strong
evidence that the over-all yield is approximately half of that we expected
from laboratory and tracer runs. Approximately 50 C was picked up, for
instance, from the precipitater by the first batch of UNH from dissolving
the heels, and we feel that much can be done to improve yields although
the interpretation depends strongly on the analytical plctire.

At this early date we know of no failure within the cell 3, which
contains the dissolver and waste neutralizer, although we are having mors
and more difficulty with sampling lines due to corrosion, failure of cement,
and accumulation of very high contam;nation (dosages at the aampler - 300~
5000 mr/hr}

Tn making & change today of the external filter on cell 4 {precipi-
tator and storage bottles), a glass line was broken. This cell has not
previously been decontaminated and may be the most difficult of the three
that have been used. There is also a leak in one of the storage bottles :
and a failure in o sample lire. We had already decided that a second
filtration and storage assemwbly must be provided between the prec1p1tator
and the glass apparatus, but had hoped to instell it external to the
cell to avoid the necessity for extensive alteration within the cell.

Cell 1 containing the glass apparatus used a second time now

presents several problems. It is impossible to withdraw samples from the
wagte bottles, apd therefore to mﬁasure losses 1n fractions disposed of
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in this vessel. The check valve in the magnetic valve manifeld has
frozen shut and it is therefore imposeible to transfer any solution
from any of the three transfer and storage flasks back to the reactor.
This precludes for instance the possibility of making any by~product
precipitate without repair or revision of the system. It also makes
exceedingly difficult the vemoval of any waste solutions from the Ba
trangfer flask which leads to the final product vessel. No solution
can be be removed from the Ba storage flask, Solutions can be removed
from the Sr storage flask only via a line leading outside the shigld,

The prospects of early operation of the operating unit are very
poor because of the tedious nature of decontamination processes coupled
with the limitations imposed by failure of equipment., It reguired 12 days
to achieve decontemination of cell 1 te a level of 300-800 mr/hr and it
involved the exposure of a crew of six men to tolerance dosage almost every
working day. Critical adjustments made Just before the cell had to be put
into operation to mect the present commitment necessitated dosages of 300~
KOO mr for several of the skilled men. Further minor failures could have
made the picture still darker under the pressure of immediate operation.
The extent of repair to be done is very large.

As soon as the chemical-analytical situation clears somewhat or
a better chemical assay in terms of our nominel (UX) unit is available
we shall write you the details of our assay. We reguest that you give
us the details of your assay method (Re) and as meny particulars as
possible on the physical and chemical properties of the sources we have
sent you. '

Yours sincerely,
M, D. Whitakef, Director

Clinton,Laboratories

By

Charles D. Coryell

Approvea for Chémistry Division

By

Harrison 5. Brown



October 21, 194k

The District Engincer
U. S. Engineer Office
Manhattan District

P. 0. Box B

Oak Ridge, Tenn.

Attention: Major E. J. Murphy

to Mr.

TRANSMITTAL OF INFORMATION T0 Y

Will you plsase transmit by teletype the following information
J. R. Oppenheimer at Site ¥:

"We have 242 curies of unaccounted activity from the second
preparation measured at separation time. We have located
about 60 accumulated with 4O comtained in spare dissolvings,
We have not exhausted all possibilities of recoverable Ba but
we probably will not understand the setup before Wednesday.

We succeaded in repairing the Cell 4 break temporarily, at
least, with Tygon. Due to the stuck check valve, we cannct

make & by~product precipitate in Cell 1. I worthwhile amounts
of Ba are recoverable, would you accept these with a fair amount
of Pb. We would like to keep the Cell 2 apparatus clean against
worse threats. '

Please wire exact detalls of your dissolving procese in operations
and composition of buffer and any 1limids you kuow in your purifica-
tion by-product operation on Ba. QOur experiments establish that

Pb does not carry Ba but does carry about 30% La in a phosphate
separation. ; :

¢ hope to have a spare filter and storage system In parallel
with present ones in Cell % before the next large run.”

Véry truly yours,

M. D. WHITAKER, DIRECTOR
CLINTON LABORATORIES
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November 2k, 1o0hkL

Mr, J. R. Oppenheimer

Attention: Mr. R, W. Dodson

In raﬁ Descripbion, Composition, and Packuging
of Special Source #3 :

Dear Sivs:

Wa are transfwrring to Major E. J. Murphy for shipment special
gource i 3 described bolow:

Deacrigtidn

The preparation of the source followed the usual course. It Iis,
however, spread over a much largey area in the container than has been
the case previously. The conical portion is completely covered and o
fairly wnifornm disposition of the solid extends five or more cm up the
cylindrical walls. At o still higher level are crescents of salt from
evaporation of solution droplets. It is guite probable that plug i 3
will be found to be badly contaminated on the inside.

In the conical portion the solid is guite uniform, but shows
fine deposit rings, There are several dark areas near the junction
of cone and cylinder where the solid has fallen off the wall. In
addition thersis one brown speckled aren of a type never before obseyved
here. The color is suggestive of rust, but the size and apparent
mottled aspect are curious., This area mey be connected with perturbations
from the hot air streaon. | |

Most of the observers thought that the color was very similar
to that of preparation #2, but I felt that the somple was more nearly
pure white. It might be interesting to compare this description with
that given in my transmittal letter of October 17th. '

Composition

The Ba wae obtained by processing 180 Clinton elugs of 454
irradiation in the moat favorable portion of the pile. Discharge for
all material occurred November 12th., We hope that we con analyze the
pile power datc for physical evalvﬁtion of Be production. The run of
dissolver samples shows apgroxlmatcly 3.1 separation time curies (UX
equivalent) per slug.
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511 the analytical data have not been collected and critically
examined. Their general reliability scems somewhat higher than before.
The assay for Ba at the end of the first isolation step in glass (first
(Po,Ba) {NO.). precipitation} was 309 curies. At this point 800 mg of
carrier Ba hod been azdded. I estimste that further losses are nbout
10%. A more accurate chemical assay may be furnished later.

Following this step PbCl, was removed once to leave a total of
900 mg of Pb in solution (muc% more than expected). We courageously
proceéded with the BaClg precipitation and found the following assays:
100, 50, and X0 mg, the mean of the lotter two probably being more
significant., '

Separation time was 14:30 CWT, November 233, 194k,

Packaging

Immediately following transfer to the final product vessel there
was found that 15 ml had leaked into the final vessel some 30 cm below.
An effort wos made to close this valve tightly. It was later found that
almost all of the 60 ml charge loaked out to the cone during the period
consigned to the evaporation of the first portion, and the transfer may
have oceurred in big glurps. This mishap accounts for the excessive
distribution of the final sample.

We found on removing the shicld from the cell that the radiation
level at the side of block #2 was about 1.6 r/hr after 20 hrs. growth.
The value at the top was approximately 10 r/hr. fThe men who removed

the blotting paper covering got bodly contaminated on honde and clothes.

Subsequently we cxchanged blocks #2 and #3 for clean ones {our spares).
You will probably f£ind thot the exterior of the cone and the surfaces
of the silvered steel collar are very badly contaminated.

The pbysical details of the ussembly crce as for the last run.
The second To lined cone was used. We gshull need more cones and collars
very soon. : '

Status of the Process and Apparatus

In the last rehabilitation period we were unable to pin down the
jost curies mentioned in the provious letter and in several phone calla,
At the time of entrance to the glass apparatus the material balance of
dissolver material was: %0% in the:ﬁﬂﬂa storage bottle, 224 in waste of
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in EAc {which was not processed), and 284 unaccounted for., (The
corresponding figures for prepuration #2 were 46%, 10%, and kg of 537
separation time curies.) ' ‘

I am Tairly certain that the lost moterial is contaoined in fission
Basoh transmitted by the glass filter as colloid, which precipitates
rather rapidly in the storage bottles, presumably principally in the NHjAc
storage. We have discharged the supernatant to waste and we are giving
the bottlc a preliminary 3 day leach with 509 K500, solution., This reagent,
which will probably dissolve the Pb-and-metathssizé the Ba, will be discharged
and the bottle treated with BNO.. We might obtain in this manmer as much
as 50 C remaining Prom # 2 and 250 ¢ from #3. It was folt unwise to hold
tho current sample until this could be processed because of apparatus and
contamination difficulties mentioned below.

We are studying the possibilities of the metathesis of PbSO, with 2
charges of 5 litery of 1 M KéCO ; using the two batches of metal heel for
raw material. A blark on the tank following run 5 gave only a2 small yield
of lost Ba in that tank., It is hoped that we can remove sulfaete by this
carbonate crossover, and thus minimize troubles due to the colloidality of
the BaS0, of the 65 mg of fission Ba encountered in a preparation,

The current view of the apparntus is dim. Thers is a leak in a
disgolver bubbling line which prebably should be repuired.

The windshield wiper agitator in the precipitator 1z broken and we
also have no sampling line %o this vessel. 'The cell 4 by-pass is installed
but wag not used because of difficulties in solution transfer, The line
from the external glass Yilber sblll has a tygon repair which is probably
a potential weak spot. Cell 4 has never successfully been decontaminated,
in gpite of some investment of time, with this goal in mind, at the con-
clusion of the last preparation. ‘

At two different times during the last preparation the filter in the
new reactor in cell 3 had to be unplugged, presumably because of the pre-
cipitation of nitrate in the pores. This scoms to have been caused in
part by a lesk in the pressure system bolow the filter membrane, although
opcrations are normal under vacuum cycles, We do not know where this leak
occurs. B # of pressure sustaing the liquid but does not produce bubbling
agitation, Decontamination may also be 4ifficult becnuse of the splatier
thot oceurred on the failure of the outlet magnetic valve of the final
apparatus.,
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Operations went very haltingly throughout the preparation. Over
nine days were reguired in combragt with siz for the previous two
preparations. : ‘

At two different times in the past three weeks we have been plagued
by widespread building contemination, apparenmtly caused by an unsuspected -
splatter so rapidly tracked around that the source could not be establiched.
On the first occasion many smears of 3000 ¢/m were cbserved; on the
second, Wednesday last, smears as high as 8000 we observed with maxima
in the sempling avea and in the sample menipulation room. There was e
tremendous increase in contamination occasioned by the removal from the
cell of the shield and hot container cover. The building has now been
declared unsafe for operations until it isz thoroughly cleaned,

Prior to this effort, all sample heads were replaced with heads
of slightly improved design and sampling cperations bave been less
hazardous than before. The exposure is still great; further efforts
will therefore be made bo improve the equipment and technigque.

During the course of the operations readings sbove tolerance
{several guite high and many repeats for a few of the men) were obtained
in 17 cases. Judging by previous experience the high incidence may
continue during cell decontamination and modification unless we are
very caraful,

Physical Studies

A Pb absorption curve for preparation #2 was taken on the roof
of the building with an electroscope placed in the gamma searchlight
beam from the open container 32* below. It indicated only that we had
made all the mistakes in choice of conditions that could reasonably
have been expected, The absorbers were brought up towards the electro-
scope from close at hand. Roof shine was tremendous, and that from the
observer amounted to sbout 10%, Our efforts to measurs semi-quanti«
tatively the neutron cutput from Be and DEO were slso inadeguate.

The chemists put their efforts for this preparation almost
exclusively on the obtaining of a good absorption curve, The absorbers
covered the range from O to 12" of Pb, building away from an ionization
chember connected to o FP5k amplifier. The ionization chember was
about 4' above the ground, and the somple was suspended about 201
higher up. Other measurements were itaken at a greater height, The
abserption curve obtained was very smeoth, A preliminary apalysis
Indicated the presence of a soft component of 4.1 g/cm? half-thickness,
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a hard component of 15.2 g/cm , and a non-absorbable component (earth
 shine) amounting to 1.3% of the initial reading. The ratio of soft to
hard component ab apprcxzmately 26 hrs. grawth goems to be 0.42,

We are grateful to Dodaon et al., for the fine report on the vhysical

measurements you have made, and I request further information as 1%

develops. We shall send you more details about our own studies in the
negy future, ;

One of our 3' sweep (30%) peristopes with 3" barrel is being
shipped in the same conwoy with this preparation.

Yours sincerely,
M, D, WHITAKER, DIRECTOR

CLINTON LABORATORIES

By

Charles D. Coryell
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1/25/%5
M. D. Whifaker
€. D. Coryell and H. A. levy

Description of Spacial Source #4&,

Will you please transmit to Mr, J. R. Oppenheimer, Attention Mr.
R. W, Dodson, the following informationy , 1

"Mhe information covered in letters sccompanying previous shipe
ments is presented below: ‘

Description: The solution was transferred through o Hastelloy C
valve to the cone at a top rate of 1 te/min, After flow sheet evaporation
time 7 cc of liguid remained, so the cone was heated 1 hour mére. The
source ig spread fairly uniformly over the conical surface and rises
but 1little into the cylindrical portion. There are 7-8 rings to be
geen by searchlight with rough cblor spread from the center of white,
gray, very dark, and brownish-dark, with a higher area somewhat brown.

5-6 rings differing in self-luminoeity can be seen. The light intensity
produced by the nearly evaporated and dry sources is the greatest we
have seen. : ,

Composition: We changed congiderably the chemical procedure. PLEQ)
from 3 batches is returned with 1 M KECO and then disselved by 3 M HNO,.
The solution from 5 such triples cantainéd 57 ¢ of Pb and 525 curiss
{calculated at separation time) of Ba. To this point of the preparation
the chemical yield of Ba was 804 and the over-all balance was 95%.

The acid solution was brought into 2 parts to the reactor, and
each precipitated after addition of 0.5 g of Bu as Pb,(OH) 4003) . The
precipitate from both was dissolved in 1.5 liters of % M HRO, ank PbCr0y,
brought down by making 0.05 M in K;Cr 0., That portion of the [filtrate
which was stored in the Sr flask during PbCr0) dissolution was lost
when a Belva cement connection failed between the steel and glass portions
of the sampling line. The remaining poriion of the Ba, approximately
one-third, was recovered. Tis assay was 190 C. Purification was
carried out by BaCr0, precipitation from carbonate solution. Ba(NO,)
precipitation for volume reductiom and the usual final precipitation
of BaCl,'H,0. We have estimated that a chemical loss of 6-10% is
reasana%le for these three steps.  The final solution of the Ball, showed
the presence of 140 C of Ba, 10 mg of Pb, and undetectable Cr (<5 mg).
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The value of lﬁOfZO nominal (UX equivalent) curies is a reagonable one
for the preparation.. The separation time is taken as 11:40 CWT on
Jomuary 23, 1949, By mistake 0.2 cc of 1 M HNO; was added to the
final solution before evaporation.

Packaging: Packaging was carried out in the standard procedure.
Contamination of Block 2 or Block 3 was not found. Radiation levels
at the side on Block 2 amount to 1000 mr/hr and at the top to 100 mr/hr
12 nours after separation time, We have news +hat two cones arrived
today. We reguest any more Pb blocks available. :

Orerability of Eguipment: Cell 3 seems to be 0.K. The mechanicl
agitation in the precipitation tank of Cell 4 is damaged but the equip-
ment seems operable. The operation of the Cell 4 substitute is excellent
except for activity around sample heads, Cell 2 is in sxcellent shape
except for the leck in the Or flask which we do not need tc use. Csll 1

is also operable, but since no changes have been made since the conclusion

of preparation 3, it seems less promising than does Cell 2. We plan to
stort preparation 5 on Jemary 26th,
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February 2, 1045

My, J. B. Oppenheimer

Attention: Mr. BR. W. Dodson

In re: Description, Composition, and Packaging
of Speclal Source #5

Dear 8irs:

We are transferring to Magor E. J. Murphy Tor shipment special
gource #5 described below:

Description

Preparation of the source followed, except for some details,
the procedure used for #i, We will send you later, if you wish, & com-
rlete flow-sheet. ‘

The distribution of the materdial in the cone iz somewhat dif-
ferent than in previous cases. There appears to be a crust of solid in
the bottom of the conical portion. In color it is a rather dirty brown,
definitely darker than any previous preparation we have seen, The reason
for this coler we have not yet discovered., Thers is some material in
the cylindrical portion of the container, though this is a small fraction
of the total, In spite of this, plug 3, when removed from the shield
after it was initially put in place, did not appear to be badly contaminated.

Composition

The final analyses were made on the BaCl  solution just before
evaporation. They disclossd the fcllnwing infcrmaticn:

The Ba assay is 478 + 40 curies at scyaration time (1600 CWYD,
1/31/45). Positive analyses were obtained for both Pb and Cr but bthe
sensitivity is such that no precise figures can be given. Ph is reporied
as less than 23 mg and Cr as less than 17.

The reliability of the Ba assay is believed to be as great
as in any previous preparation. The materigl balance up to the next
to last analysis was very good. Approximately T0-100 curies, however,



are unaccounted Tor between the next to last and the last analyses. The
two waste fractions heve invelved (the filtrates from the Balr0, and the
BaCl, precipitates} have not as yet been assayed, and it is possible
that the missing material was lost in one of these, This guestion will
be answered as soon as these solutions can be analyzed,

Chemical Ba in the sample should amount to about 800 mg.

Packaging

The Ta cone which arrived here on Januvary 26 was used. As In
preparation 4, the Tinal selution was discharged to the shipping container
throngh a "Hastelloy C" valve. When the cone was ralsed inte position
prior to the start of the evaporation, the glass delilvery tube leading
from the Hastelloy valve to the evaporation outfit was broken. It was
necessary to install by means of strings and tonges a substitute delivery
line of glass and tygon. This was accomplished in the course of 3-4 hours
and at thatexpense of considerable radiation exposure. ZIvappration other-
wise proceeded normally. At the end of the evaporation a second mishap
accurred, When the cone was lowered; the glass hood which carries vapors
away from the evaporation area, whoge support had been weakened when the
delivery tube broke, fell into the shipping container on top of the sample.
This was rembved with the aid of a special pair of tongs and Tortunately ‘
was found to have carried not more than 1-2 curies of Ba with it.

The Pb block ;2 appears not to be badly contaminated,

Status of Apparatus

The apparatus ig in unsatisfactory condition for Turther use at
three critical points. The windehield wiper in the precipitator tank
(Cell &) which partially failed during Preparation i 4 is now completely
out of service, Lack of this device makes it impossible to agitate small
valumes of solution in the precipitator tank; this greatly delays imporiant
steps in the process and is believed to lead to considerably higher losses
in the metal waste fractions. It seems to us highly desirable to repalr
this mechanism before proceeding with another preparation. It is not
known at this time whether or mot this repair will require complete
decontaminhtion of Cell b, ‘ ‘

The second breakdown is in the reagent or upper cow in Cell 2.
Thizs has been manipulated only with the greabtest of difficulty during
the last fwo preparations and has gradually besen gebbing worse. TIts
repair before uaing this apparatue agaln seems necessary,
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The third breakdown is the previcusly mentlonad breakage in the
evaporation apparatus of Cell 2.

Repair of these last two items, both necessary before Cell 2 can
again be used, will require complete decontamination of this cell. It
was in this cell as you will recall that the major spill preparation 4
occurred.  We have no very good idea, thersfore, as 1o how difficult it
will be to decontaminate the cell and its equipment to & level that will
permit personnel to work inside,

The condition of Cell 1 is still the same as it was at the end
of Preparation 3. It is operable with gr@at ﬁlffieultv, and further-
more has not the geveral improved Teatures that we installed in Cell 2
during the last long shutdd#n, We Teel that we can not risk another
preparation in this cell without a thorough overhsul. We have a pretty
good idem, however, as to the difficulties of its decontamination and
would estimate that a minimum of 3—h weeks will be reguired to effect
clean up and reconditioning.

The prospects for Preparation 46, therefore, are rather dark,
but we will keep you informed and do the best we can,

Yours sincerely,

M. D. WHITAKER, DIRECTOR
CLINTON LABORATORIES

: Henri A. Levy
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M. D. Whitaker : ; March 27, 1945

H. A. Levy

Shipment of Special Source # 6

Enclosed is a message, consisiing substantially of the‘fallowing,
to be transmitted to J. R. Opyenheimer, sttention R. W. Dodson,
in re shipment of special source f#6: :

"Phe 6th preparation assayed 315 f 30 curies UX equivalent at
final precipitetion time, 11 A.M. on 26 March, 1945. The
material balance and yield from the process were both poor for
unknown reasons. Analyses for impurities by a polarographic
method revealed 2 mg Pb, 0.8 mg of Cr (upper limits), and un-
detectable amounts of iron and nickel. 1 gm Ba as chloride
was used and is well concentrated in the lower third of ths
conical part of the Pt lined cone. The color was pure white
with very strong luminescence and no appearance of oil or
other foreipn matter. We now believe that the éily impurity
reported by you in the last preparation arose {rom condensation
of Dowtherm from the heating bath, Dibutyl phthalate was sub-
stituted in the present run.

"The geventh preparation is now in progress, The dissolver jacket
containeg a legk to the outgide of conaiderable size. no inter-
ference with operations is yet evidenced but no guarantes for

the future can be made. The equipment Including the glass is
otherwise in good condition.”



~ 109 ~

DATE: 4ah-bs
TO: J, R. Oppenheimer ~ R, W. Dodsgon - Y

FROM: H. A. levy - Cl. Labs.

Preparation number seven assayed five hundred sixty plus or minus Tifty

U X equivalent curies ab separation time four A M April third. Poloro-
graphic analysis indicated eight milligram of Pb. two milligrams of Crl
and no Fe. The preparation contains about nine hundred milligrams of

Ba as the Chloride. The material is believed to be well concentrated

in the bottom of the Ta vessel with only smell guantities in the upper
part of the conical sections and none in the cylindrical portion;
however, this cannot be stated with certainity because of poor visibility.
Contamination of blocks two and three appears 16 be negligible.
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May 18, 19k5
M. D. Whitaker

H. AL Levy

Shipment of Special Source 48

Enclosed Is a message, consisting substaﬁtialiy of the follow-
ing, to be transmitied to J. R. Oppenheimer; Attention of Mr.
€. Friedlander, in re shipment of spescial source #8:

“e eighth preparation was assayed at 750 f 70 curies (UX
equivalent) at the time of final precipitation which was 6:00
P.M. on May 16, 1945, Anslysis for impurities was carried out
spectrographically and indicated contamination with 23 i‘ 5 mg.
of lead, less than 5 mg. each of iron and nickel, and less than
% mg. of chromium. The plant showed also presence of small
amounts of strontium, aluminum, &nd calcium. We examined the
final product visually asnd found it to be pure white, strongly
luminescent, and distributed fairly uniformly over the conical
part of the shipping vessel. Only s small amount was in the
lower part of the vertical portion. The cone was tantalum
lined, All the apparatus is in good condition. We would
sppreciate hearing the results of your measurements at the time
of maximum growth of the deughter.” :
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May 31, 1945
M. D. Whitaker

H, A, Yevy & C. D. Coryell

Shipment of Sﬁecial_SQurcg; # g

Please transmit the following information to Mr. J. R. Oppenheimer,
attention Myr. G. Priedlander:

“he assxy of the final solution of Preparation #9 was
800 § 10% curies (UX eguivalent) at final separation time, 20:30
CWT May 28th. The next t5 the last analysis (lead chromate Tiltrate)
corrected for subgseguent losses gives indication that the true
assay may be higher by 150 curies. 5 '

Annlysis for impurities wus carried out spectrographically
with the results: Pb,17 $5 mg; Fe, N1, ond Cr, less than 2,5 mg
each; 8r, Ca, and Al were detected in small guantities. One gram
of Ba was added as carrier.

The preparation seems 4o be salmon colored with brillimnt
luminescence., It is well concentrated In the lowsr half of
the come but o small amount scems to be present in the lower
half of the vertical portion. The vessel is Ta lined.

; There seems to have been extensive deterieratian‘of the
Alloxite filter in the steel precipitator in Cell 4. In other
respects the apparatus seems,to be in good shape.

, We reguest that you relay us information on your assay
of the Preparation”,
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M. D, Whitaker ; : October 19, 194k

H, S, Brown
FUTURE PROSPECTS AND POLICY FOR LANTHANUM PRODUCTION AT CLINTON

For the last several wesks many of us in the Chemistry Division have
been giving very seriocus thought to the fubture outlook of the production
of 1ailt0 for use at Site Y. We have all realized that existing equipment.
probably has a finite life. For this reason, if Site T continues to re-
quest lantharum shipments past the first of the year, a completely new
getup is definitely In order. I am sure that you concur with me on that
conclusion. ' :

To date.two shipments have been sent--one of the order of 300 Y
curies: the second unknown but probably sbout 200 Y curies. The first pre-
paration succeeded beautifully, At its comclusion most of us were confi-
dent that our equipment would last for perhaps iwenty weeks. The second
preparstion proceeded with much greater difficulty snd there was consider-
able evidence that our equipment was deteriorating rather rapidly. Tt has
been found thet now certain limes are plugged and certain glass bmakages
have taken place. These can be repaired in time but it is certainly indi-
cative of the problems that will confront us in increasing number as time
goes on, We know that our yields are much poorer than we had originelly
pupposed. The snalytical problems comnected with the preparation are for-
midable, We sre now in the position where we realize that no barium analy-
tical result connected with the process can be completely trusted. T should
like to emphasize at this point thet none of this should cast any reflec-
tion on the individuals comnected with designing and comstructing the setup.
They have done a magnificent job under the most trying of circumstances.

We all appreciate the order of magnitude of the a:.fficnl’aies in such a
preparation,

It is guite apparent that continued produétion of lanthanum for an
indefinite period of time will require

1. new ‘building facilities

2. new equipment facilities wherein glase is elimi-
nated as mmch as poasibleo

In conmmection with the building facilities s there are three posgi- |
bilities:

1. Carry out the preparation in the 205 Building
2. Build an entirely separate building for the purpose

3, Build an addition to the present T06-C Building
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The first possibility is apparently out becsuse of timing consider-
ations with respect to production at Hanford. When it comes to a choice
between the second and the third alternatives, it is the opinion of both
Mr, Johnson and myself that, from the point of view of a long-raenge pro-
grom, copstruction of an apmex te the 706-C Building would be the most
preferable. It is apprecisted that the job, once it is stabilized, will
be essentially a production job; but we are unsble to see where a separ-
ate building would offer asny grest advantage over an attached one in this
regpect, An attached building offers the very great advantage that when
lantharam production ceases all hot cell feacilities will be close encugh
together to be considered o single research onit, Facilities can be in-
norporated into the pew addition that experience has shown ere sadly lack-
ing in the existing building. The manpower considerations involved in
putting the lanthanum job on & more vermenent basis are rather formidable.
As we see it, the following werk smst etart now and continue until the new
unit is completed.,

1. By gsome means or other keep the present production
unit operating guccessfully so that ¥ will continue
te have & supply of lanthanum

Z., ‘Prain new men so thoroughly in the operstions that
they will be able to take over the routine copera~
hicme on the new anit

3 f_f{:e%se men woder training cen release wen now on the
job for developmental work on instruments, gadgets,
and technigues that will be necessary for the nevw
aetmp ’ :

b, It is obvious thet a crow must be placed immediately
on s:tudymg the analytical prob}.ems comected with -
the preparation :

5. A };arge crew of chemists must jmsmediately plunge inte
chémical research on both the existing process and on
deviging & modification of the existing process for

~use in the new operabing unit

6. Mr. Leverett should have s group working very closely
with cur wen. As we see it, he would be in charge of
81l necessary enginsering design work

On the basis of the above, I would like to mmke the following specific
manpower recommendations. T have talked with Mr, Jommson by telephons ami
he sgress with me on all poinds.

1. About ten men should be pulled off of certain exist-
igg Banford studies and put on the analybical and
chemival ressarch problems Invelved :



2,

& request should be placed at the earliest
possible time for nive more S, B, D. men to-
replace ceriain menbers of our present oper-
ating crew thet we would like to transfer to
remote control developmental work noted above.

An immediste reguest should be placed with the
Du Pont company assking that Clinton Laborator-
ien be permitted to retain the gervices of Mr.
D, 8. Webster for a continuing peried of at
least three more months. Mr. Webster has more
actual experience in the lanthanum productiom
job than any of Mr. lLeverett’s men and, because
of this, we believe that his services would be
of very great value in the design and early
operating stages. Very fast action is needed
in this respect as Mr. Webster is scheduled
for transfer on October 27. Such & request -
is not unressoneble for Mr. Webster is sched-
uled to go intp the Plant Assistance Group at
Hanford and, with existing Hanford schedules,
his services will probably not be desperately
needed far some time.
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ﬁra Jolmeon and- myself will, of course, see to it that the necessary
transfers of mrk are made within the Chemistry Division.

If you can find it possible to see to it that the other mcmndaﬁens
are carried out, I can't help but feel that a satisfactory operating unit
will be in good working shape in a reasonmble length of time.

B5B: MJS

Horrison S. Brwn
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November 2, 194h

¥Mr. A. H. Compton
P. 0. Box 653
Richland, Washington

Dear Mr, Compton:

BARTUM-LANTHANUM PRODUCTION

" This letter will summerise for you the present status of the Ba-la
production for Site Y. As you know, we have been attempting to produce
this meterial in 100-Curie lots in the present T706-C Building which was
designed to handle activities up to 10 curies. The apparstus which has
been placed in the 706-C Building consists of stainless steel apparatus
at the beginning of the process and glass apparatus inm the latter part
of the process, With these facilities, we have turnmed out two shipments
for Y which have been sgsayed by them end found to contain sbout 300 ;
curies sach, They now request that we deliver 300-curie batches instead
of the 100-curie sigze originally asked for.

The production of the two batches of Ba-La which have been delivered
resulted in failures in the glass part of the spparatus which has made it
necessary to decontaminate the cell conbaining the glass spparatus to &
point where it is possible for men to work inside the cell for a short
time. This decontamination literally takes weeks. Two sete of glass
gpparatus wers provided in adjacent cells as altermates to each other.
Only one set has been used te dgbe and we are vreluctant to undertske the
preparation of a shipment without having both sets of apparatus in usable
condition. : f

The informmtion we have from Y is that they want a minimmm of about
five or sixz shipments and probably will want the shipments to continue
at three-week intervals indefinitely. We believe that serious difficul-
ties will be encountered in supplying these five or six shipments with the
present apparatus but that this probsbly can be done. We further feel that

we should not agsume any obligation to continue these shipments for a long-

er period without providing more dependable apparatus and more satisfactory
shielding srrangements then we now have unless someone else is in a posi-
tion to take the responsibility for unsatisfactory performance.

A project has been prepared along the lines that were recently dis-
cussed with you which covers the main features of a new building for doing
this work more satisfactorily. 4 copy of this project is atbached. You
will see that the estimated cost of this new construction is $175,000, and
the time of completion is described on the project as four months after
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authorization, This four months is an estimate and we will not be sure of
that until the process design work has proceeded somewhat further toward
completion. This date is arrived at on the assumption that no other major
job of this kind will be required of our Maintenance Department. At
Colonel Nichols® reguest, I sm planning to show this project to him in the
next day or so. : f

I should like to point out that the new facilities under discussion
will in no way belp us in meeting the Site Y requirements for Ba-La for
the next four months end may even tend to interfere with the production
for the next four months becusse of division of effort betwsen production
and plamning for future production. Tt should also be pointed out that
we are not in ideal shape to design the new facilities because of the mn-
satisfactory state of the present process. About fifteen chemists have
recently been sssigned the job of studying this Ba-La production process
in order teo get the information needed for design of new equipment and
to understand the unexpectedly poor results which have been obtained in
the preparation of the first two batches.

We are considering the desirsbility of asking leverett to take on
the operation of this mew building in his Technical Division. I am sure
that this will not appeal to the chemists but it seems the most effec~
tive way to insure satisfactory performance of the equipment.

Very truly yours s

M, D. WHITAKER, DIRECTOR
CLINTON LABORATORIES

MW fer
Enc.-1
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The District Engineer
U, S. Engineer Office
Manhattan District

P, @, Box B

Oek Ridge, Tennessee -

Dear Sir:

706-C BUTLDING FOR

I am enclosing a copy of Clinton Laborstories Project No. C-43 which
covers the major design features of a building for contimuation of the
Ba-La production for Site Y. You will recall from our discussion yester-
day thet this duilding is to replace the part of 706-C which hae been used
to date in the production of this material. This T06-C building was de-
signed to handle mctivities up to 10 curies and has been modified in part
to allow us to handle, unsatisfactorily, the larger shipments which are
now requested by Dbr. Oppenheimn

We have undertaken to supply some Tive or six shipwents of about 100
curies each from the modified equipment in T06-C and bave made two such
shipments sach containing 300 curies on the basis of the asssy at Y. Ve
hope +that we will be adle to finish the five or six shipments with the
present apparatus but feel that the probability of comtinuing these ship-
ments at three-week intervals becomes decreesingly less with esch ship-
ment., We are submitting this project to Major Murphy for approval within
the next few days. We feel that it should be approved or disapproved on
the bagis of urgency of the demand for this ma‘berial after appm:ximtely
Mareh 1, 191&5° :

You will note that the project as written specifies that the build-
ing will be ready for use four months after auvthorization is received., Ve
do not bave sufficient information as to appasratus procurement difficulties
and process difficulties to ensble us to make this a firm date. We do
feel, however, that this is a reasonsble sstimate of the time necessary
for completion of these facilities on the essumption that they will be pro-
vided by our Meintenance organization and that no other major tasks not
presently contemplated will be injected into the picture during the construc~
tion period.

Very truly yours,

' M, D. WEITAKER, DIRECT(R
MW fer :
Bne,-2
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Date  Octobar 31, 1944

FOR BY-PRODUCT PROCESSING

I PRESERT FACILITIES AND TC WHAT EXTENT THEY ARE THNADEQUATE

Building 706-C was originally designed for research purposes,
Recent demands for itwo batches of a particular by-product have neces-
gitated a temporary laboratory scale set-up which has displasced a
large portion of the existing research facilities of the building.
This set-up of lsbormtory equipment is mot suited for stabilized out-
put of the desired by-product. The probebility of successful prepar-
ations decreases with extended usage of present equipment; consequent-
1y, there is ne assursnce that failure and delay can be avoided In -
future deliveries. :

In order to assure future output, comstruction of suitsble pro-
duction facilities is necessary.

It is proposed to comstruct a bullding, 95 £t. by 95 £t., adja-
cent to Building 706-C and to install laboratory and production facil-
ities necessary to Tulfill conbinuing requeets for the desired by-
product. ~

IIIx DETRILED DEﬁCBIPTIOE AND ESTI]EATEB COS'I'

Genatruct 8 buildingv east of Building TO6-C in gemeral accordance
with the floor plan as shown on the attached print CL 706-D-1, Wooden
construction similar to that of Building 706-C is to be unsed. The pro-
posed building will consist of the: fellwing. :

1. A processing area 50 f£t. by 85 ft. to include two adjoining
process celle of overall dimensions 20 f£t. by 60 £t. by 20 £1. high and
necessary sccess openings, process lines and equipment, control panels,
operating platforms and ventilation.

~ 2. A solution make-up room, 10 ft. by 20 ft., equipped with tanks,
scales, pumps and chemical feed lines,

3. & chemistry lsboratory, 20 ft. by 21 ., equipped with sinks,
tables, hoods, services and specisl eguipment. :
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4. Two analytical laboratories each 9 ft. by o2 £4. for test-
ing process samples. These will be of special construction.

5, An ares 30 £1. by 4O fi. for services in comnection with the
special hazard. Included are smonitoring room, uniform dispensary,
locker room, men's room, personnel equipment, decontamination room and
health office. :

6. Process equipment decontamination room 10 T, by 10 £t.

7, A monorail system for hendling miscellaneous heavy equip-
ment materisl and containers. This system will be connected to thai
existing in Bldg. T06-C. , ,

8. Two offices each 11 £t. x 17 ft, and which will be easily
sccessible to the operating ares.

9. A conveying system for materisl from Bldg. 105 to the top
of the operating cells. ' L ;

~ 10. Storage gpace for meterials and equipment needed in thisg
process will be made availeble by utilizing the area on top of the
chemistry and apalytieal laboratories and offices. ILoading platforms
will be proyided along the main E.-W, plant read. 1

11, Additiomal tremsformers and relocetion of présent Lranse
former bank will be necessary. Commections to relocated power lines
and existing services. :

The Total Estimated Cost of the proposed work is $175,000.

AT AT

This project is classified as New Comstruction.

The necessity for construction outlined in this appropriation
request is wholly concerned with the anticipated need of an associated
project, and is not to be comsidered an expansion of the normel activ-
ities for which Puilding T06-C was designed.

e construction herein outlined will take prierity over pmjéct
construction now in progress, ~

 Under the provisions of Contract W 7405 Eng. 39, the U. S. Govern-
ment will supply the funds for all sxpenditures on this project.
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December 11, 194

Mr, J. R.‘Qppenheimer
Attention: R. W. Dodson

'THE RADIOACTIVE PURITY OF FUTURE BA~LA PREPARATIONS

On November 28, 194k, a telephone request was made that you express

your desires as to the radicachive purity of the Ba-La shipwents that

are to be made after March of 1945, On December 2, 1944, a verbal

answer wag received stating that the total gamma disintegration rate

of the impurities should not excesd one per cent of the Lanthanum five
days after our final separation. This was confirmed by you in a teletype
dnted December 2, 19hh, We were given to understand that this restriction
should apply to gll gammas, both soft and hard. Before we can commit
ourselves to & restriction such as has been proposed, we believe that the
matter should be discussed further in order that all parties concerned
will be fully cogpizant of the difficulties that will be brought about

at Clinton Laboratories in order to achieve such purity and of the
difficulties that would be brought about at Site Y should the stated
purity level not be achieved,

From our point of view any relaxation of radicactive purity reguirements
will Increase the simplicity of our operations because of the fewer number
of vperating steps that would be necessary. We believe that you appreciate
that the fewer steps there are in our process the higher will be the yield
and the smaller will be the chance of equipment breskdown., Likewise, a2
simplification of our flowsheet would increase the probability of our
starting our mew operations in a ressonable length of time. We do not
Xnow what basis you have used for arriving at the one per cent figure.

Wo are particularly surprised that this should apply to both soft and
hard gammas. If you will remember, at one time a verbal statement was
made to the effect that your restrictions as to soft gomma impurities ware
not too important. We are assuming that barium is not considered an
impurity and in view of the fact thot barium emits rather significant

numbers of both soft snd hard gammas, your reguest ls all the more puzzling.‘

We realize, of course, that very litile of the barium precipitates with
your lanthanum phosphate, but on this basis aleone we feel that your desires
could be at least modified to include only those pamma emitters that would

coprocipitate with lanthenum phosphate. It may be that all Jbnoxious fission

products will tend o be carried by lanthanum phosphate, but in any event
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this point should be inveatigated.f

Little is known at the present time concerning the purity of the ship-
mants that we are now making., Various intuitive estimates have been
mede ranging from one to five per cent of the total lanthanum gamms
activity, 8o far as we are aware thers should be little need for
your requiring greater purity than we are now achieving., Could it be
that your figure of one per cent was based on a verbal estimate of
presont impurities that I have you on November 287 I said at that time
that T thought that cur impurities were below one per cent, I this
ig true, we think thabt a2 more critiecal svalustion would be desirable,
On the bagis of the zbove censideratiana, we would 11ke to propose

the following!

1} An attempt should be made to evaluate the radioaetive purity
of the present shipments.

2} We should like you to comsider qualifying your desires to only
those impurities that will preciplitate with lanthenum phosphate.,

3) We should like you to reconsider your request Irom the point
of view of taking into consideration the energles of the gamme
emitting impurities. If soft gammas are detrimental to your
experiments, are Bremmstrahlung of any significance?

We will see what we can do herc towards an evaluation of item 1 and an
svaluation of item 2 to the extent of determining what figssion products
will tend to precipitate with lantharum phosphate,

We will be happy to cooperate-with you in attempiing to ashleve whatever
purity limite you feel you require; hawever, we know you appreciaste our
desire to ascertain the need and importance of any and all resﬁrzctlona
that are placed upon our operations.

Yery truly yours,

M. D. WHITAKER, DIRECTOR
CLINTON LABORATORIES

By
Harrison S. Brown
Agsistant Director
Chemistyy Division
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March 1, 1945

Mr. J. R. Oppenheimer
P,0, Box 1663
Santa Fz, New Mexico

Attention: R. W. Dodson
Gentlemen:

As you know, we are engaged in the formulation of a new process for the pro-
duction of Bal O.1a" wsing equipment that will be amenable to mere secure
performance than is being achieved at the present time., Soms weeks o we
requested that you specify your reguirements ag to the chemical and radio-
chemical constitution of the shipments that will be made subsequent to the
initiation of operations in our new eguipment. Your stated specifications
are listed below.

1) Thé amount of radicactive lanthanum present in each shipment should
be approximately 300 "Clinton" curies five days after our Iinal
barium precipitation, ‘

2}' Thé $otal weight of barium in the sample must be less then one gram.
3} The lead content must be less then 25 milligrams.

%) The sum of the weights of chromium, ircn and nickel must be less
than 50 milligrams, : ‘

5}  The material shipped should be in a chemical form suitéble for dis~
solution, buffering, and lanthanum phosphate precipitation.

£} The tolerances for radivactive impurities are as follows, in terms
of the gamma ﬁiﬁintegration rate of the impurity expressed in per
cent of the Lal'o disintegration rate five days after the fimal
barium precipitation:

, Tolerance
Bpecies : (¢ 1o pomme)
£5 a 2r ‘ 1.3
17 h Zr 18

3 ¢ Cv ' 1.9



¥r. J. R, Oppenheimer
Attentlion: R..W. Dodson

2 March 1, 1945
‘ Tolerance
Species f (% La gamma)
k2 @ Ru 3.2
60 4 Ru 1.3
17T h Fa 18
112 4 8n 8
2.9 4 8n 18
*230° 4. 8b 0.8
G0 4 Te 12
30 vy Cs 1.4
28 d& s N3
55 4 Pr 1.3
I 4 Ru 4.5

If move than one of the above impurities are present uimnltaneoanlv,
the following condition should be satisfied: ~

X, = observed percentage
L
. of a given species
- X
S i : - .
< € 1 ¥, = Tolerance for the spscies
Wy -
Xy * as given in the above '

table

In view of the fact that basic research has now been completed on the new
process and trial muns have been completed In the existing 706~ Building
squipment, we would like to inform you of the present outlook in yegard
to. your specifications..

A, Item 1) can probably be met. The Building has been ddsignsd for
production at a 30C-curis level. ‘

B. Specifications 2, 3, and & can probably be met.

C. Concerning items 5, the matarlal ﬁhznped will be barlum nitrate
or chloride.

D, Ouy chemical tests indicate that all tolerancss listed under
Ttem & can probably be achieved. ,

T A A N Yo ot o it sk S e e VAP U A A AT Y. A A A e A W 9 A o S e e W i s WS A A A A Y N B AR S s e A AR N S e e

#* nrobably does not exist
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Mr. J. R. Oppenheimer

Attention R, W. Dodson

March 1, 19h3

r

For your information, the new process will run approximately as follows:

Step
I

IT

IIT

1w {a)

v {a)

VI {a)
V1T {a)
vI1T {a)

I% {a)

Carrying of barium from UNH with lead sulfate

Metathesis of lead sulfate to lead carbonate,

Dissclution of lezad carbonate in nitric acid, Two alternatives
have been developed for the subseqnent steps, both of which
appear to be satisfactory.

Precipitation of lead chromate‘ The bariwm remains in solution.

Alkalinization of the solution causing precipitation of bar;um
chromate. The residual lead remains in solution.

Dissolution of barium chromate in nitric scid using peroxide,
Precipitation of barium nitrate using fuming nitric acid.
bissolution of barium nitrate.

Evaporatxon of barium nitrate to dryness in the 8h1pping
container.

The alternative steps are:

IV (b)
v (b}

VI (b)

YIT (b}

vIIX (v}

Blectrolysis of lsad Trom the lead nitrate solution.
Zvaporation of the solution to 104 cf the originai volume.
Precipitation of barium nitrete using fuming nitric acid,
Dissolution of barium nitrate.

Evaporation of barium nitrate te dryness in the shipping
container.,

Yours truly,

M. D. WHITAKER, DIRECTCR
CLINTON LABORATORIES

B
Harxicon S, Brown
Asalstont Director
Cheniabry Division
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May 10, 1945
The District Bugineer
Y, 8. Engineer Office
Manhattan District
Oak Ridge, Temmsssee
Attention: Msjor Edgar J. ¥Murphy

Psar Sir:

- PBOJECT C-h3 FOR BUILDING 706-D

In confirmation of the récent ngnvers-atinn batween yourself, Mr.
Whitaker, and the writer, we desire to inform you of some of the sta- ,
tistics of interest in comnection with the completion of Building 706-D:

267 Drawings were completed by the Project Group for the
design of the huilding and eguipment .

The 8 Draftsmen worked o total of 976 houre beyond 48 bours
per week during the work on this project, and the 13 Engineers
worked 2,283 hours beyond k8 hours per week.

Amongst the comstruction group, there were worked 33,549
additionsal overtime hours.

Congsidering the lack of detailed information available st the stsrt of
this jJob, the unigue nature of the equipment, and the exbreme urgency for the
completion of the work, it is our feeling that the men in the Chemistry amd
Technical Divisions and in the Project and Maintenance Departments have
completed an outlstanding sccomplishment, vhich we believe could hardly
have been done in lesg than a year st a cansiaerahly greater expenditure by
any other organization.

Very truly ymlra»

M. D. mm Dmm

J. P, Sinclair, ﬁanager
JF3 s ay



