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PILE FRCHNOIOGY .- V. K. WOODS

PEYSICS - P. F. Cast
Studies indicate that a multiple H-10 loading hasg marked advantages over
a single R-10 loading for attzining increased P10 production. £ central
loading in two piles of enriched uranium and 1ithiw slugs of the type
proposed for I Pile (H-10 loading) will give P 10 production equivalent o
the R-10 type loading with only 5% greater investment of 17-235. Loss of
plutonium production will be only 70 - 205 of one pile's production es
compared to a full pile lost in the R-10 leading. Difficulties attendani
on the change from an H-10 Lo R-10 loading will recuire tenmporary use of
extra U-235 in emounts comparable to the 5% excess needed for the double
H-10 load, The double I-10 scheme also pernits gradual expansion of
production as reguired.

Just before the end of April the first experimental loading at DI reached
criticel size. The nmumber of tubes required was sbout twice that predicted
by calculations, This incresse hoveover corroesponds 1o only a small
difference in k, the measured k& being 1.15 whoreas the calculated one was
1.20. TFurther analysis of the results was in progress ss the nonth ended.

The first experiment on criticel mass of plutonium solutions was run in

an C inch crlinder which had a complote water reflector. The assembly was
not critical with 1000 gms. of plutonium and extrapolation of the data
indicated that at least 1300 zms. would be raguired for criticality and
that possibly a critical condition could not be achiesved in arn o inch
crlinder. It is not possible to draw firm conclusions from this single
experiment. However indications are that the criticel mass for plutoniunm
solutions is gignificantly larger than currently sccented values, Tollowing
the completion of the first experiment it was necessary to shut dowm for

an extended period to correct leals and mechanical and instrumental troubles
discovered during the experiment.

ENGLUEEDING ~ A. A, Johnson

The effect of the change from heliuwm to carbon dioxide atmosphaire in the

3 Pile is shown Dy the mariked difference in gravhite expansion between

B Pile at »nresent and the F Pile at the sane exposure which: was Lefore

any carvon dioxide had been added. The expansion at tihe center line was

3.2 inches at I as compared to 1.9 inches ot 3; at a point 3~l/2 feet into
+

the graphite from the front face the expansion at ¥ wos 2.2 inches as

compared to 1.5 inches at D.

The previously outlined plans to increase the carbon dioxide at all piles

to 100% are in progress.. The 3 and E Piles have been operating at 100 4
carbon dioxide. Ho Turther additions of helivm will be made to the D Pile
after May 1. An increase from 50 te 309 waos in vrogress et the ¥ Plle

at the end of the month and a further increzse o 100% apnroved for two
months leter. It is exgggﬁgd_that the nowerr level of hoth theS—snd L Piles
may have tu be reduced fATon 305 MW to 200 MW or less in ovder to prevent >
vertical thimble temperatures zhove H00° C. /:n increase in power level of

2
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Pile Technology Division

the B Pile to 290 or 305 MY appears feasible end is in process of approval,
The ¥ Pile power level was increased from 330 MY to 370 MW during the past
month. A level of 400 MY appears to be about the meximum permitted by the
present wvater temperature rise limits from boiling considerabions.

H-ray measurements on 19 samples nined from the bore of tube channel
2436 B on 4-15.50 has shown that the expansion at the center of the pile
iz lesz than that near the front end back. A&t the front of the pile the
expansion increases very rapidly with distance into the graphite, for
exomple the expansion adjacent to the tuird slug is greater than the
expansion at the center of the pile. The flux at this point is only 25%
thet at the center of the pile. At the back of the pile the increasse in
expansion with distance is not as rapid.

_IthulO extraction operations & total of 205 slugs was extracted. TFive
‘irradiated slugs covered with a black or bronzed scoty type nmaterial were
encountered during this month. Anelysis has indiceted vhat this material
tcontains sulfur 35. The can opening room has bteern contaminated with this
_<£;‘-radioactive sulfur and at month's end congicderanle difficulty was being

! experienced in decontamination attempbts. The source of this black deposit

(:g? is not known.

. |
Qé% P-10-A slug manufacture end billet extrusion operetions were suspended during

- the menth pending results of the I tesis to determine the proper slug
\g_fength. A total of 10% hillets wos cast.

MITALIURGY - R. Werd

The initial phase of the problem of viewing operations in a shielded

cubicle reveals that leaded glesses of 5.3 g/ec density will attemuste the
ganma radiation from a hbjesr cooled, irradiated wafer of uranimm similar

to the attemiation obtained with 7.8 g/cc density steel: Murther comparisons
with lerger dlameter pieces of lecded glass having densities up to 5.63 g/cc
have showvn this denser glass to be superior to cast iron, steel ard the
previously tested leaded glasses. The current results of this investization
are given in a report, 'Attennation of Gemme Radiation by High Density

Iead Class Compared with Steel,” issued as Document FEW-17280,

As an adjunct To the attenuvation studies, several types of glass and plestics
have heen exposed to freshly discherged wanium slugs that produce dosnge
rates of ebout 0.2 x 10° R/hr. Preliminary examinations show that the
leaded glasses are much™legs affected Dy this germe radiztion than are the
opticel and plate glasses. OBuisseguent annsaling coperations net only clear
The leaded gless but aelso apnear to cause them to become even more trans-
parent then they were originally.

Two alumirum-urenium 235 slugs, one having high resctivity (J-29) end one
having low reactivity (J-£69), were sectioned Ffor chemical analysis and
metallographic exanination to check the ceuse of the difference in reactivity.
Slug J 22 had a higher uranium combent then J 5¢ with an average value of
G.04% as compmred with 7.1% for J-8%. The metallographic structure of both
slugs anpeared normal. '

.3 1D
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Pile Technelogy Division
A\

/Tive urenium rods, rolled previcusly from billets at 500° C, were rolled at
the Simonds Saw and Steel Company from 2" diameter to standard size rod at
300° C. There was much less oxidation at this temperoture and a smooth rod
surface resulted. Rolling uranium at 300° C appears to be feasible, provided
entrance and exit guides ere used to prevent whipping of the stiff rolled rod.,;#;
Experimental trials of a newly developed bronze-dip agitator mechanism,
designed for easy adaptability to time cyele control, indicated satisfactory

workasility.

Battelle reports thet stresses of approximately 2295 p.s.i. would be required
to produce 0.5 per cent total deformation in 28 alwminum at 450° ¢ within
10,000 hrs. ©Stresses on vertical safety rod thimbles are believed to be
around 50 p.s.1i.

WK Woods b /1«/// ff’ ;! W.
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SEPARATIONS - R. H. BEE.TON

PROCESS - J. B. Work

221-224-231 Plant Assistance

Abnormally high product accumulation in the Extraction sections at B Plant was
traced to insufficient agitation at low solution levels. This situation has
been aggravated by the increase in enrichment level, which resulted in smaller
process volumes. Replacement of the agitators appears to have reduced the amount

of accumulation.

Polystyrene and Textolite adapter plugs were tested for use in the Isolation
Building drying cycle. The Polystyreme plugs failed in all cases. The Textolite
appeared to be satisfactory.

234-5 Plant Assigtance

The glass-lined valves between the tronsfer-head-tanks and the reactors in
Wet Chemistry Hoods 5, 6, and 7 were replaced during April. The lining had
failed in the valves removed andthe valve hodies and flanges were severely

corroded.

Data studies show that plutonium castings have less fluorine, boron, and mgne-
sium but more iron and nickel than the bubttons from which they are made.

Bxcessive amounts of flash and correspondingly low piece dimensions were obtaincd
during pressing early in April. This was caused by high piece temperaturaes
during pressing and corrected by chunging the temperature control procedures.

Coating procedure changes were being mode at month's ond in an attempt to
eliminate alpha counts found at the tripod support points by o newly available

monitoring device,

234-5 Process Development

A scintilletlon counter has shown promise as an ingtrument to determine the
integrated alpha emission from 090 components made in the 235 Building.

The neutron count of the 0G0 aésembly has risen with the use of highsr MWD/ST
material. This specification requirement is being modified by Los Alamos 8O
that it will be consistent with the scheduled increase of MWD/T level.

The sintered platinum filter boat has been found useful in handling plutonium
peroxide slurries for both the filltration of the precipitate and the conversion
of the peroxide to fluoride, Hydroflucrination of the sulfate-free peroxide

at low temperature (150°C.} gave a fluoride which produced very poor yileld when
reduced to metal.

A mixture of 16 E'HN03—0.1 M EF appears to be suitable for the dissolutien of
the skulls produced in the melting operation in the 235 Building.

75-2 | M
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CHEMICAL DEVETOPMEXT - R. B. Richurds

Packed column specificationg for the TBF Metal Recovery Flant were finalized

and submitted formally to the Degign Division during the month. The extraction
(RA) and stripping (RC) columms will be 19-in. and 22-in. in dizmeter and the
respective helights will be 50 and 38 feet. Stainless steel Raschig ring packing
(1.5-in. dia,.) is gspecified for both eolumne. Packed column studies indicated
no scale-up factor in going from an 8-in. column to a 16-in. column., Specifi~
cations for the alternate pulse columms which will permit the use of unexcavated
cells and moy possess grewter extraction scafety factor nnd rangeability are
being prepared for issuance about Moy 10,

Solvent extraction studies in the 8 in. pulsc column established the absence of
a scale-up fuctor, based on a comparison with the 3-in. columm studies. The
asgudmption thot there will be a neglizible scale-up factor for & 20-in. plant
pulse column is belleved reasconable, besed on the lack of scale-up factor Tor
the 16-in. packed column. :

During the month, the Redox submerged "hot" pump units were reroved temporarily
from life-test to obtain wear and performance data to aid in the preparation
of preliminary specifications fer production units. Generally, the performonce
of the long-shaft units wus considered very good. While a detalled examination
of all component parts revealed design weaknesses in both the Roth und Peerless
prototypes, it is believed that these are casily corrected and previous life-
tests exceeding four months of coatinuous operation weuld predict a production
plant 1life of six months to one year, Development of improved bearing and

Journal raterials will probably increnge thig life expectancy.

- Preliminary specifications have also been issued for mutericls of construction
and protective coatings for the T3P Waste Metul Recovery Plont. Liguid and
vapor phase corrosion studies of staoinless types 304, 347, 309 3Ch, and
Corpenter 20 in waste concentrubor solutions (RAW} contoining 2.3 g. /1. of
chloride ion produced corrosion rates of 5 to 15 nils per yezr. Since corrosion

-3 M
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appears to be uniform, these rotes are accepioble. Further definition of erratic
corrosion on cold condenser surfaces st be carried out before spocifications
can be completed. Ucilon {United Chromium Co.) has proven to be the most sat-
isfactory all-purpose protective coating to date. Tests thus far have been
conducted with coated steels, but it is expected that Ucilon will prove satis-
factory when coated on concrete. Such tests are now in progress.

CHEMICAL RESEARCE - F. W. Albaugh

Comparison of Diluents for Tributyvl Phosphate in the Uranium Recovery Frocsss

Tributyl phosphate, to be used as the extractant in the recovery of uranium from
stored wastes, is mixed with an inert diluent in order to obtain a solvent phage
of satisfactory density and viscosity for column operation. Criteria in the
selection of a diluent include column operability, decontamination, uranium
extraction, safety, and chemical stability. Carbon tetrachloride and a number
of hydrocarbon diluents have been compared in these respects,

Column operability may dbe expressed in terme of the density differences between
phases (in column operation) divided by the viscosity of the continuous phase,

a factor proportional to the Stokes velocity of rise or fall of a droplet, which
ls a measure of column throughput capacity. With the organic phase continuous,
the order in the Ri Columm would be hexane > Varsol = Steddard Scolvent »-AMSCO
125-90W > Deo Base » Shell Base >CCl),. In the ptripping column the situation is
reverged and the velocity in the CClh system 1s much higher. With a continuous
agueous phase the velocities are nearly constant, except for hexane, where it 1sa
higher in both BA and RC systems, end for CCly where it is much lower in RA and
much higher in RC. These observations hiave been verified in pulge column
operation, carbon tetrachloride giving high BC and fair RA throughputs, while
Shell Spray Base shows high RA and low RC throughputs.

Dacontamination has been found to decrease in the order CCLy » AMSCO >»Deo Base;
this decrease being in the order of increasing aromatic content.

The various diluents have similar effects on the uranium extractability of TBP
in both the extraction and stripplng columms and are all equally satisfactory.

From the standpoint of safety, hexans must be considered the least satisfuctory
because of its low flash point and carbon tetrachloride the most satisfactory
because of its non-flammability. The differences in flash points of Shell Base,
Deo Base, AMSCO, Varsol, and Stoddard Solvent do not appear sufficient to be

taken into account,

A1l of the diluents considered are stable to 6'3 nitric acid solution at room
temperature. Although comprehensive comparisons have not been carried out under
more rigorous conditions, carbon tetrachloride, AMSCO, Shell Base, and Deo Base
are believed to be superior to Varsol and Stoddard Solvent.

TS-% . w_
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Exploratory Investigation of "25" Process Simplifications

The degign of a plant for processing 3500 grams of uranium per day on the basis
of the ORNL "25" Process flowsheet 1s complicated by the large number of
duplicate vessels required to ingure a critically safe process., Two ways in
vhich plant design may be simplified are (1) to employ a more rapid method for
U-Al slug dissolution than the bateh HNO ~Hg(NO )2 methed used at OBNL (26-hour
cycle time per 350 g. U) and (2) to effegt a head end separation of uranium
from the bulk of the aluminum, the latter being responsible for the awkwardly
large volumes handled in the ORNL process. Two slternmate methods for slug
~dissolution and several methods of Al-U separation have been studied.

Quite promising results have been obtalned employing NeOH-NaNO, dissclution of
U-Al followed by filtration or centrifugation to separute the insoluble U0,
residue from the supernate, which is ca: b M aluminate gsolution. The residue

is then dissolved in nitric acid to give a solvent extraction feed containing
5C or more g. U/1l, very little sluminum and, it is hoped, only a small fraction
of the original silica. ZExtrapelation of dissolving rate data Indicates that
digsolution of plant U-Al slugs should be complete in four hours., Acceptably
low uranium losses, < 0.05%, have been obtained in the separation from aluminum.
This method appears highly attructive, corbining rapid alloy dissolution with
separation from aluminum, low urcnium loss and a srall volume of waste solution.

Continuous colum dissolution of U-AY with HNO Hg(NO3) golution is also being
studied. Preliminayy results indicate that a g -in. column 6 £t. in length
operated at ca. 80°C. could deliver 1.k M AWN 42 M HNO; solution at & rate
corresponding to dissolving 3500 grams of urcnium per day,

Other methods of uranjum-aluminum separation studied were precipitation of
uranium peroxide, use of an anionic resin exchanger, and electrodeposition of
uranium. The peroxlde method showed some promise, the other two methods very
little. Work on these methods hos been abandoned to concentrate efforts on

the caustic nitrate method.
A

RH Reaton/jw

T8-5 g
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TECTNICAL SERVICES = T. W. HAUFF

AMALYTICAL LABORATURIES - De Vi Poarcs

fala Laboratory

Full seffort was continued on this program, with seventeen desighers and
draftawen in the Design Unit (ell worZing a 6-day weok) and the equivalent
of four full-time chemists engaged in analytical methods development.

Shielding caloulations confirmed that the lasboratory Cubicle should have
12-inch and 8=inch thick steel walls and top, respectively, and prints
were lssued for final approvel on this basise. The Instrument Division
outlined the optical systems of the five periscopes required in this
Cubicle to the point where their formal drafting could be commenoced. A
feasibility report amlsc wes received from the Instrument Division, regard=-
ing the controls vroposed for the Remots Controli Transport system of the
smalytical line. It wos concluded that this system could be made to per-
foyrm the dezired functions.

Isotopo Doeterminations

Bxporiments with the alphé pulse analyzer indicate that Am-241 and Pu~238
produce overlapning waves, but that thess waves are distinet fronm those

due to Pu-23% and Pu~240, Limited chomicel studies with Am have irdicated
that it may be effsctively separatcd Irom Pu by maling a preliminsry oxi-
dation of the latter with Ce (IV) and thern carrying the Am on & ceriwm
flueride vrecipitate. Tlssionm products are also almost complebely carried
by this procipitates. It i1s anticipated thut this chermdical technigus may
provide a basis for anslybtical contrel of the Am recovery operation recently
proposed by Secaborg. '

234~5 Frocess Control

Incroased proficiency and versstility of leboratcry poersorncl allowed the
234~5 Process Control Laboratory to rovert on April 24 to a two-shift
schodule iu accord with thet of the 8 Division,

SHGLIEERING SERVICES =~ C4 As Rohrronn

Henford Works Loborabtory Arsa

Barly in 1847 it becamo apparent that existing Henford facilities for
development and plant sssistanco work in redicchemistry, radiometaellurgy,
health physiecs, and pile tochnology were inadegrabte, and that provision of
the required ncw laboratories and supporting facilities would involve a
mpjor desipn and construction progrsms Originally the proposed group of
new huildings and servives vas called the "Technical Conter," and a new
outer arca locatlion vas glven serious gonsiderotion. Subsequeantly, for .
cconomy and to e xpedite consiruction, a site located adjacent to and south-
oast of the prescnt 500 Ares was chosene UThe designation of these new
facilities also was changed, and thoy now sre known as the "Hanford Viorks
Laboratory," J. Gordon Turnbull, Inc., vwas the architect engineer for the

TC~2 g
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initial scoping of this entiro program, =nd has beon retained for the Health
Instrument Control and Development Bldge

The facilities now conmtemplated for the Hanford Works Laboratory, end cost
approximations for each, are as followst:

Radiochemistry Building 15,000, 000
Radiometallurgy Building 1,500,000
Health Instrument Control and Development Building 1,550,000
lischanical Development Leboratory "600,000
File Techmology Building 2,900,000
Flot Flan and Utilitics 1,900,000

Library and Files Building 850,000
Laboratory Supply Building 175,000
Additionel Hot COells - Radiometallurgy Bldg. 175,000
Outside Services for Sceond Construction Fhasc 350,000

Total 415,000,000

The A«E.Cy has indicated that funds totalling this amount meay be assumed

to be availablo, with 2,525,000 for fiscal year 1550 and 15,475,000 for
fiscal yoar 1851. The Technical Divisions have the basic "using division"
responsibility for all of theso facilitios oxsept tho one Henlth Instrumont
Divigions building. The Design & Coustruetion Divisions havo tho usual
responsibility for project proposzal proparation, subcontractor selection and
contractual relations, as well as for all other G. H. ongincaoring phascs of
this major ZJoesign and construetion programn,

The Project. Proposal covering design of tho Redijochonmistry Bldg. has been
subnmitted to tho A.E.C. for apnroval, and the Lolsnd 8. Rosencr Coe of San
Frenciscc has beon recommended to the AJB(Cs as tho architect cugincer for
thig facility. Tho preliminory design of this building, end a list of
design criteria, curromtly orc bolns prepared for prosentation te the archi-
teet engineer ot tho start of combract negotiations. Assuring ccorly approval
by tho A.E.C., final design of the Rndiochemistry Bldg. should be completod
by Decembor, and constructicn should bo completed late in 1551.

The Radiometallurgy Bldms is plamed for design and construction during the
sane periods as noted for the Readiochemisbry Bldge The proposed building
provides space and services for eight heavily shiclded cells in which the .
physical tosting and exaninetion will be donees Vhile the ultimate necd for
eight such cells is recognized, only the first four (three 3Cw-curic and one
1000-curie) sre ireluded in the oripinal proposal because of cost and the
possibility for desipn revisicns after some experience is gained on the pro-
posed cell types., The Irojsect Froposal for the design of this facility has
been subnitted to the 4 & B Committoe.

The Project Prowosal covering the design of the Plot FPlan and Utilities for

the first vhase of the Hanford Vorks Laboratory Arca is being prepared for sub-
mittal to the A & B Committee about May 1be This prepesal is being made to
include the Mechanical Devolopment Loboratory, as considorable economy will
result from the initial use of this buildirg shell to house the offices and
shops of the construction contractor(s)s &s the construction phase of the

new area is completed,. thoe interior of this building will be converted for

703 BQ
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use as the Mochanieal Development Laboratory.

The A«EeC. also has authorized proparation of the design projeot proposal for
the Pile Technology Bldge., originally considered as second phase construcs
tion, end preliminary plans for this building are under study. Work on the
other two buildings in the second phese of the present program (i. e., Libroxry
& Files and Leboretory Supply) has not yet progresssd beyond the preliminary

design stage.

All liaison between the Techniecal and the D & C Divisions on the design of

these new laboratories asnd scrvices {as well es the Redox Laroratory, Bldgs 222-8;
is the responsibility of the Engincering Section of the Technical Bervices Div-
ision, and to date haos been handled largely by twe Contact Engineorse These

wen probably will have $o start a 6-day work-week early in lay.

Technical Shops

The tronsfer of machine tools md shop supplies from Bldge 3706 Lo Bldg. 101
was begun by Maintenance to effuvct the corsolidation of these Technical Shops
into the lattey locations Suffiociont equipment is being retained in Bldg.
3706 to continue a small, one-man machine shop in thet building. Arrange=
ments for expending the Bldg. 3706 Glass Shop into the larger room being
vacated by this machine shop cousclidation were made with the Maintonance

Divisione

STATISTICAL STUDIES -~ B. Fe Bubler

Considerable shatistieal ossistance wos given the File Tochnology Divisicn
in commection with P=10 fuel slugs. Charts of Test Pile roactivity ohecks
on thesc slugs are being maintained dailys By analysis of variance, signi-
ficant differences wore found %o e xist betwoon hoats of this Al-U(235) alloye
The within-hoat veriation wes sigaificantly lowsr in the latest shipment,

No consistont relationship wes found betwsen the order in vhich slugs worg
cagt and their reactivity. BSauaplirg plans for testing bare and canncd slugs
are under investigation.

4 statistical study indicated that the dilutomotric test on bars uranium slugs
is satisfactery for dotermining the degroe of transformation achieved in the
bronze bathe Conned slug datn ore being gothered to dotermine vhether a
similar pattern will be followod.

TIBRARY AMND FILES - Cs Ge Stevonson

All activities of the Information Group procesded routinely during April.

TV Houlfimes

L0 Eﬂcmm



