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PILE TECHNOLOGY - W. XK. WOODS

PHYSICS - P. F. Gast

Studies indicate that a multiple H-10 loading has marked advantages over
a single R-10 loading for attaining increased P-10 production. A central
loading in two piles of enriched uranium and lithium slugs of the type
proposed for I Pile (H-10 loading) will give P 10 production equivalent 1o
the R-10 type loading with only 5% greater investment of U-235. Loss of
plutonium production will be only 70 - 20% of one pile's production as
compared to a full pile lost in the R-10 leoading. Difficulties attendant
on the change from an H~10 to R-10 loading will recuire temporary use of
extra U-235 in emounts comparable to the 5% excess needed for the double
H-10 load. The double H-10 scheme also pernits gradual expansion of
production as required.

ust before the end of April the first experimental loading at DR reached
critical size. The number of tubes required was =bout twice that predicted
by calculations. This increase however corresponds to only a small
difference in k, the measured k being 1.15 whereas the calculated one wes
1.20. Turther analysis of the results was in progress as the month ended.

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

an € inch cylinder which had a complete water reflector. The assembly was
not critical with 1000 gms. of plutonium and extrapolation of the data
indicated that at least 1300 gms. would be required for criticality and

that possibly a critical condition could not be achieved in an & inch
cylinder. It is not possible to draw firm conclusions from this single
experiment. However indications are that the criticesl mess for plutonium
solutions is significantly larger than currently accepted values., Following
the completion of the first exveriment it was necessary to shut down for

an extended period to correct lealis and mechanical and instrumental troubles

discovered during the experiment.

MJGIPTuMTNG A. A. Johnson

The effect of the change from helium to carbon dioxide atmosphere in the

3 Pile is shown »y the mariied difference in graphite expansion between

B Pile at »nresent and the F Pile at the same exposure which was before
any carvon dicxide had been added. The expansion at tie center line was
3.2 inches at ¥ as compared to 1.2 inches at B; at a point 3~l/3 feet into
the graphite from the front face the expansion at F was 2.2 inches as
compared to 1.5 inches at 3.

The previously outlined plans to increase the carhon dioxide at all piles
to 100% are in progress.. The B and H Piles have been operating at lOO %
carbon dioxide. No further additions of helium will be made to the D E 1le
after May 1. An increase from 60 to 80% was in progress et the F Pile
at the end of the month and a further increase to LOOW approved for two
months later. It is exnect that the nower level of bhoth £
may have to be recuced from 305 W to 200 MW or less in order to n*event
vertical thimble temperatures shove H00° C. 7n increase in power level of
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Pile Technology Division

the B Pile to 290 or 305 MJ apnears feasible cnd is in process of approval,
The H Pile power level was increased from 330 MY to 370 MW during the past
month. A level of 406 MW appears to be about the meximum permitted by the
present water temperature rise limits from boiling considerations.

A-ray measurements on 19 samples mined from the vore of tube channel
2436 B on 4-19-50 has shown that the expansion at the center of the pile
is less than that near the front and back. At the front of the pile the
expansion increases very rapidly with distence into the graphite, for
example the expansion adjJacent to the third slug ls greater than the
expansion at the center of the pile. The flux at this point Is only 25%
that at the center of the pile. At the back of the pile the increase in
expenslion with distance is not as rapid.

Ih P10 extraction operations a total of 205 slugs was extracted. TFive
‘“irradiated slugs covered with a black or bronzed scoty type material were
encountered during this month. Anelysis has indicated that this material
tcontains sulfur 35. The can opening room has been contaminated with this
radioactive sulfur and at month's end considerable difficulty was being
experienced in decontamination attempts. The source of this black deposit
is not known.

P-10-A slug menufacture end billet extrusion operations were suspended during
the month pending results of the NI tests to determine the proper slug

\\w%ength. A total of 105 hillets waos cast.

METALIURGY - R. Word

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

cubicle reveals that leaded glasses of 6.3 g/cc density will attenuste the
gamme radiation from & L4-year cooled, irradiated wafer of uranium similar

to the attenuation obtained with 7.8 g/cc density steel: Further comparisons
with larger diameter pieces of leaded glass having densities up to 6.63 g/cc
have shown this denser glass to be superior to cast iron, steel and the
previously tested leaded glasses. The current results of this investigation
are given in a report, "Attenuation of Gemma Radiation by High Density

Iead Glass Compared with Steel,” issued as Document HW-1726C.

£s an adjunct to the attenuation studies, several types of glass and plestics
have heen exposed to freshly discharged uranium slugs that produce dosage
rates of ebout 0.2 x 10° R/hr. Preliminary examinations show that the
leaded glasses are much less affected Dy this gemme radietion than are the
optical and plate glasses. Subsequent annealing operations not only clear
the leaded glass but also aprear to cause them to become even more trans-
parent than they were originally.

Two aluminum-ursenium 235 slugs, one having high reactivity (J-29) and one
having low reactivity (J-69), were sectioned for chemical analysis and
netallographic examination to check the cause of the difference in reactivity.
Slug J 29 had a higher uranium content then J A9 with an average value of
6.04% as compared with 7.1% for J-69. The metallographic structure of both
slugs appeared normal.

o
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Pile Technology Division

\
//ggve uranium rods, rolled previously from billets at 500° C, were rolled at
the Simonds Saw and Steel Company from 2" diasmeter to standard size rod at
300° C. There was much less oxidation at this temperature and a smooth rod
surface resulted. Rolling uranium at 300° C appears to be feasible, provided
entrance and exit guides are used to prevent whipping of the stiff rolled rod. -

s ,f
oy
PrLs

Experimental trials of a newly developed bronze-dip agitator mechanism,

designed for easy adaptability to time cycle control, indicated satisfactory
workavility.

Battelle reports that stresses of approximately 225 p.s.i. would be required
to produce 0.5 per cent total deformation in 28 aluminum at 450° C within

10,000 hrs. Stresses on verticel safety rod thimbles are believed to be
around 50 p.s.i.

WK Woods:bb //// :%; W‘
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SEPARATIONS - R. H. BELTON

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 Polystyrene plugs failed in all cases. The Textollte
appeared to be satisfactory.

234-5 Plant Assistance

The glass-lined valves between the transfer-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 aml the valve bodies and flanges were severely

corroded.

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

Excessive amounts of flash and correspondingly low piece dimensions were obtainecd
during pressing early in April. This was caused by high picce temperatures
during pressing and corrected by changing the temperature control procedures.

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

monitoring device,

234~5 Process Development

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

The neutron count of the 090 agsembly has risen with the use of higher 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 filtration of the precipibtate and the conversion
of the peroxide to fluoride, Hydrofluorination of the sulfate-free peroxide

at low temperature (150°C.) gave a fluoride which produced very poor yield when

reduced to metal.

A mixture of 16 M HNO3-0 1 M EF appears to be suitable for the dissolution of
the skulls produced in the melting operation in the 235 Building.

TS-2 oo
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Eguipment has been placed 4n: operation to permit the evaluation of relative
~1ife - expectancies of Fibanglas end sand filters. An air gtream, laden with a -
. predetermined amount of methylens blue smoke, is passed through parallel filter
-‘%1.,units containing various grudes of Fiberglas media and aggregate duplicating ;
-2 portion of the present plant sand filters. The useful 1life of the filters .
will be determined by the pressure drop increase in relation to the anntity'o§ i

< dust deposited. Ny S e

CHEMICAL DEVELOPMENT - R. B. Richards LY e

Packed column specifications for the TBF Metal Recovery Flant were finalized

and submitted formally to the Design Division during the month. The extraction
(RA) and stripping (RC) colurms will be 19-in. and 22-in. in dizmeter and the
respective heights will be 50 and 38 feet. Stainless steel Raschig ring packing
(1.5-in. dia.) is specified for both columns. 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 may possess greater extraction safety factor and rengeability are
being prepared for issuance cbout Moy 10.

Solvent extraction studies in the 8 in. pulse colunn established the absence of
a scale-up factor, based on a comparison with the 3-in. column studies. The
assumption that there will be a negligible scale-up factor for a 20-in. plant
pulse column 1s belleved reasonable, besed on the lack of scale~up factor for

the 16-in. packed column.

During the month, the Redox submerged "hot" pump units were rerioved temporarily
from life-test to obtain wear and performence data to aid in the preparation
of preliminary specifications for production units. Generally, the performance
of the long-shaft units was considered very good. While o detailed examination
of all component parts revealed design wecknesses in both the Roth und Peerless
prototypes, it is believed that these cre easlly corrected and previous life-
tests exceeding four months of continuous overation would predict a production
plant life of six months to one year, Development of improved bearing and

Journal materials will probably increcse this life expectancy.

Preliminary specifications have olso been issued for mutericls of construction
and protective coatings for the TSP Weste Metal Recovery Plant. Liquid and
vapor phase corrosion studics of stainless types 304, 347, 309 8Cb, and
Carpenter 20 in waste concentrutor solutions (RAW) conta:nlng 3 g. /l of
chloride ion produced corrosion rates of 5 to 15 mils per yecr. Since corrosion

753 g
iy TETY 2-133-1
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appears to be uniform, these rutes are acceptuble. Further definition of erratic
corrosion on cold condenser surfaces must be carried out vefore specifications
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 RESEARCH - F. W. Albaugh

Comparison of Diluents for Tributyl Phosphate in the Uranium Recovery Frocess

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 phase
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 be 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
is a measure of column throughput capacity. With the organic phase continuous,
the order in the Ri Column would be hexane » Varsol = Stoddard Solvent »AMSCO
125-90W > Deo Base » Shell Base > CCl). In the stripping column the situation is
reversed and the velocity in the CCly system 1s much higher. With a continuous
aqueous phase the velocities are nearly constdnt, except for hexane, where it is
higher in both RA and RC systems, and for CCl) where it is much lower in RA and
much higher in RC. These observations have been verified in pulse column
operation, carbon tetrachloride giving high RC and fair RA throughputs, while
Shell Spray Base shows high RA and low RC throughputs.

Decontamination has been found to decrease in the order CCL), » 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 stripping columns and are all equally satisfactory.

From the standpoint of safety, hexane 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.

All of the diluents considered are stable to G.M 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.

5-1 e
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Exploratory Investigation of "25" Process Simplifications

The design of a plant for processing 3500 grams of uranium per day on the basis
of the ORNL "25" Process flowsheet is complicated by the large number of
duplicate vessels required to insure a critically safe process. Two ways in
which plant design may be simplified are (1) to employ a more rapid method for
U-Al slug dissolution than the batch HNO,-Hg(NOz), method used at ORNL (26-hour
cycle time per 350 g. U) and (2) to effedt 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 alternate methods for slug
dissolution ané several methods of Al-U separation have been studied.

Quite promising results have been obtained employing NaOH-NaNO, dissolution of
U-Al followed by filtration or centrifugation to separate the Insoluble UO,
residue from the supernate, which is ca: U M aluminate solution. The residue

is then dissolved in nitric acid to give a solvent extraction feed containing
50 or more g. U/l, very little aluminum and, it is hoped, only a small fraction
of the original silica. Extrapolation of dissolving rate data indicates that
dissolution 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 attractive, combining rapid aliloy dissolution with
separation from aluminur, low urcnium losg and a srall volume of waste solution.

Continuous colum dissolution of U-Al with HNO -Hg(NO3)2 solution is also being
studied. Preliminary results indicate that a 5-in. column 6 ft. in length
operated at ca. 80°C. could deliver 1.4 M ANN +2 M HNO; solution at a rate
corresponding to dissolving 3500 grams of urcnium per day.

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

the caustic nitrate method.
Al

RH Beaton/jw

TS-5 RET
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TECHNICAL SERVICES = T. W« HAUFF

AUALYTICAL LABORATORIES - Do W, Pearce

Rala Laboratory

Full effort was continued on this program, with seventeen designers and
draftsmen in the Design Unit (all working a 6-~day week) and the equivalent
of four full-time chemists engaged in analytical methods development.

Shielding calculations confirmed that the laboratory Cubicle should Lave
12-inch and 8=inch thick steel walls and top, respectively, and prints
were issued for finel approval on this basise The Instrument Division
outlined the optical systems of the five periscopes required in this
Cubicle to the point vhere their formal drafting could be commenced. A
feasibility report also wes received from the Instrument Division, regard-
ing the controls proposed for the Remote Controi Transport system of the
analytical line. It was concluded that this system could be made to per-
form the desired functions.

Isotope Determinations

Bxperiments with the alpha pulse analyzer indicate that Am-241 and Pu~238
produce overlapping waves, but that thesz waves are distinct from those

due to Pu-239 and Pu-240, Limited chemicel studies with &m have indicated
that it may be elfectively separatcd from Pu by making a preliminary oxi-~
dation of the latter with Ce (IV) and ther carrying the Am on a cerium
fluoride vrecipitates TFission products are also almost completely carried
by this precipitates It is snticipated that this chemical technique may
provide a hasis for anelytical contrcl of the Am recovery operation recently
proposed by Seaborg.

234=H Frocess Control

Increased proficiency and versatility of laboratory persornel allowed the
234~5 Process Control Laboreatory to revert on April 24 to a two-shift
schedule in accord with that of the 8 Division,

ENGINEERING SERVICES = Co As Rohrmonn

Henford Works Laboratory Area

Barly in 1947 it became apparent that existing Hanferd facilities for
development and plant assistance work in radicchenistry, radiometallurgy,
health physics, and pile technology were inadequate, and that provision of
the required ncw laboratories and supporting facilitics would involve a
major design and construction progreme Originally the prcoposed group of
new bhuildings and services was called the "Technical Ceanter," and a new
outer area location vas given serious considerations, Subsequently, for -
economy and to e xpedite construction, a site located adjacent to and south-
oast of the present 300 Area was chosenes The designation of thess new
facilities also wes changed, and they now are known as the "Hanford Works
Laboratorye" J. Gordon Turnbull, Inc., was the architect engineer for the

TCm2 b T
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initial scoping of this entire program, and has been rctained for the Health
Instrument Control and Development Bldge

e

The facilities now contemplated for the Hanford Works Laboratcry, end cost
approximations for each, are as follows:

Radiochemistry Building 55,000,000
Radiometallurgy Bullding 1,500,000

lealth Instrument Control and Development Building 1,550,000

liechanical Development Leboratory " 600,000
Pile Tochnology Building 2,900,000
Plot Plan and Utilitics 1,900,000
Librery and Files Building 850,000
Lahoratory Supply Building 175,000
Additional Hot Cells - Radiometallurgy Bldge. 175,000
Outside Services for Sceond Construction Phaso 350,000

Total $15,000,000

The A.E«Cs has indicated that funds totalling this amount may be assumed

to be available, with (2,525,000 for fiscal year 1950 and 5,475,000 for
fiscal yoar 1951, The Technical Divisions have the basic "using division"
responsibility for all of theso facilitics except tho one Henlth Instrument
Divisions buildings The Design & Coustruction Divisioas have the usual
responsibility for projoect proposal provaraticn, subcontractcer selecction and
contractual relations, as well as for all other G. E, enginocoring phascs of
this major <esign and construction program.

The Project. Proposal covering design of tho Radiochenistry Bldge. has been
submitted to the A«El.Ce for approvaly, and the Leland S. Roscncr Coe of San
Frencisco has becn recommended to the A.BeCe as the architect eugineer for
this facilitys Tho preliminary design of this building, and a list of
design eriteria, currcntly src boing prepared for preosentation tc tho archi-
tect enginceor at the start of contract negotiations. Assuning ccrly approval
by the A.E.C., final dosign of the Radiochemistry Bldg. should be completed

by Decembor, and construction should be completed late in 1951,

The Radiomctallurgy Bldge is plammed for design and construction during the
same periods as noted for the Radiochomistry Bldge The proposed building
provides space and services for eight heavily shielded cells in which the
physical testing and exemination will be denes Vhile the ultimate necd for
eight such cells is recogaized, only the first four (three 30-curic and one
1000-curie) are ircluded in the original proposal because of cost and the
possibility for design revisicns after some experience is gained on the pro=
posed cell typese. The Iroject Froposgl for the design of this facility has
been submitted to the A & B Committee.

The Project Proposal covering the design of the Plot Plan and Utilitles for

the first phase of the Hanford Vorks Laboratory Area is being prepared for sub=-
mittal to the A & B Committee about May 154 This preposal is being made to
include the Mechanical Devclcopment Laboratory, as considerable economy will
result from the initial use of this building shell to house the offices and
shops of the construction contractor(s)s 4&s the construction phase of the

new arca 1ls completed,. the interior of this building will be converted for

TCm3 m
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use as the Mechanical Development Laboratory.

The A.EeC. also has authorized preparation of the design project proposal for
the Pile Technology Bldg., originally considered as second phase construc-
tion, and preliminary plens for this building are under study. Work on the
other two buildings in the second phase of the present program (i. es, Librory
& Files and Leboretory Supply) has not yet progressed beyond the preliminary

design stages

All liaison betwecen the Technical and the D & C Divisions on the design of

these new laboratories and scrvices (as well as the Redox Laboratory, Bldg. 222-8)
is the responsibility of the Engincering Section of the Technical Services Div-
ision, and to date has been handled largely by two Contact Engineerse These

men probably will have to start a 6=day work-week early in lay.

Technical Shops

The transfer of machinoe tools and shop supplies from Bldge 3706 to Bldge 101
was begun by Maintenance to effcet the consolidation of these Technical Shops
into the lattey location, Sufficlent equipment is being retained in Bldg.
3706 to continue a small, one~-man machine shop in that building. Arranges=
ments for expeanding the Bldg. 3706 Glass Shop into the larger room being
vacated by this machine shop cousclidation were made with the Meintenance

Divisione

STATISTICAL STUDIES - Be F. Butler

Considerable sbatistical assistance was given the Pile Tochnology Division
in comnection with P=1C fuel slugse Charts of Test Pile reactivity checks
on thesc slugs are being maintained dailye By analysis of variance, signi=-
ficant differences were found to e xist betwoon heats of this AL-U(235) alloye
The within-hcat veriation was significantly lower in the latest shipment.

No consistent rclationship was found between the order in which slugs werc
cast and their reactivity. Sampling plans for testing bare and canncd slugs
arc under investigation.

A statistical study indicated that the dilatometric test on bare urenium slugs
is satisfactory for determining the degrce of transformation achieved in the
bronze bathe Canned slug data are being gathered to determine vhether a
similar pattern will be followod.

IIBRARY AYD FILES -~ Ce Go Stevenson

All ectivitics of the Information Group procecded routinely during April,

/’\ v
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