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PIIS ZECAIOIOGY . W, X, WOODS

PEYSICS - P. F. Gest b

- Studies indicato that a rultiple H-10 loeding hes nmarited advantages over
a single R-10 leoeding for atteining 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 loadinglwill give P 10 production equivalent to
the R-10 type loading with onlr 5! greater investment of U-235. loss of
plutoniws production will be only 70~ 2G5 of one pile's production as
corpared to e full pile lost in the R-10 leoading. Difficulties attendant
on the change from an H-10 to R-10 1oedin~ will require temporery use of
extra U-235 in enBunts comparable to the 5 oxcess needed for the double
H- 10 load. The doudle H-10 scheme also permits graduel expansion of
production as required. »

Just before the ond of April the first experimental loading at IR reached
criticel size. The number of tubes required was ebout twice that predicted
by caleuletions. Thif®increcse howover corresponds to only a smell
difference in X, the measured k veinr 1.15 vwhoreas the calculated ons wes
Y.20. Further ananlysis of the resulis wes in progress as the nmonth ended.

o
'1"1 first exporiment on critficael nmass c%.’ pluteniwnt solutions was run in
. G ineh cylinder which had a complete wetor reflector. The assembly was
: n * erddieal with X000 s, off plubsugi wid sxtrepolalion of the detwe

indicatecl thet at lecst 1300 rms. woula be roquired for criticality end
that possibly e critical condition could not be achieved in en 5 inch

cylinder, It Is not possidle tz drav firm conclusions from this single
. . experimont, Howevor indicntions are that the critical ness for plutoniun
. solutiom; ig sipnificantly larger than currently accepted values. Following -
the campletion of the first experiment it wes nacessery to shut down for -

. an extended period %o correct leals and mechanical and irstrumenteal trou’blea ;
. discovered during {the experiment.

ENGINRERTNG - ‘A. A, Johnson
» The effect of 'bh'g change from heliun to ceruon dioxide atmosphere in tke

B Pile is shown “Hy the marited difference in graphite expansion betwreen

) B Pile at nmresent z2nd the ¥ Pile at the sere exposure which was before

v any carbon (icxlide hed been added. The expansion at tie center line wes
3.2 inchos at ¥ as comparoed to 1.2 inches ct B; at a point 3.1/2 feet into

- . the grephite from the front face the expansion ot F wes 2.2 inches as

conmpared to 1.5 inches at D

The proviously outlined plans to increase the carhon dioxide at all piles
to 10%) are in progresg. The 3 and Il Piles hove Heen operating at 100 ¢ -
cerbon dic:ide. Mo further addit’ons of heliwn will be nade to the D Pile
after Mar 1. An increase from &) to O wes fn wropress ot the F Pile

- at the end of the month end a further incretse to 10Y5 avoroved for two

: nonthe leter. It is exobcted thaw the nover level. of botlt the » end F P-les
may have to be raduced irom 309 iRkl to 070 14! or leazn in ovder to prevent

vertical thimble temperatures vhove L00° C. fn increase in power level of




Pile Technolopy Division

L 2
the 3 Pile ©o 270 or 305 MI appears feasible end is in process of approval. .
The H Tile pover level wce increased from 330 M! to 370 M7 during the post
- nonth. £ level of %07 MI appecrs to be ebout the muximmu permitted by the
Present weler temmerature rise limits from boiling considerstions.

a-ray measurenents on 1) sanples nined from the bors of tule channel
24,6 B on 4.15.50 hes shown thet the expansion at the center of the pile
i3 lesz then thot neer tye front end back. At the front of the pile the
expannion inereeses very rapidly with distence into the graphite, for
exemple the expension adjecent to the tulrd slug is greater than the
oxpansion et the center of tke pile. The flux at this poirt 7s only 25¢
thet at the ceuter of the pile. L%t the Yach: of the pile the increase in
expension with distence is not ss ranid.

In P10 extractlon operations o _total of 205 slugs was extracted. Five

irredisted slups covered with a®lac: or bronzed sooty type meterial were
encounterad during this noath. Anclyois hes indlccted that this materiol
contning sulifur 35. Tha con opcning room hes ooy contominated with this

® readionctive sulfur and at month's end corsiceradle difficulty was being
wperienced in decenteomination otteands. Che source of ithis black depositi
. is not lmown.
® i _ . - _
* P-10-A slug naufacture cnd big.Jot oxtrinion operstions were suspenced durind
thae month pending resulis of tlie 1 tests to determine the proper slug .
. lengtih. A total of 105 billets wns cost. : =
'3 : FITLLILDGY - R. Wurd

The initial phase of tho problem of viewing operations in = shielded

v cudbicle reveals thnt lecded gldkses of 6.3 pfec demsity will attoMste the
: cama radiation from a 4 .yonr cooled, irrediated wafer of urauivm sinilar
to the attemmation obteired wizh 7.0 g/cc denrsity stoel. TFurther comparisons
vith lerger dionstor pieces of lexded pless having densities up to 5.53 g/ece
have showm this deusor pless to o superior to cest iron, stecl ard the
praviouvsly tesicd leaded glasses. The current results cf +his Investigation
are given ia o report, "Attenuatlion of CGemme Rodiction g g:. Dengity
Jead Glass Compored with Steel,” issued a3 Decunent IH-1726(%

A8 en edfunct to the attonuation studies sevarsl tipes of glass end plostics

\ hove Ybeen exposed to freshly discherpged uranivm slyse thet produce dosoge
‘ rotes of ebovt 0.2 x 0° 2 « ZFrelinincx o::anirgions show that the

leaded glresce cre much less affected by this gemme redietion than ore tie

opticel plate glasses. &O.hgequent annoolins operaticns not only clear

the leadel gless hut zlso enrtanr 1o cruse thot o bacono even rore transy

parent than theyewere orisinc i, -

.

- Two alumirwm-vrenivm 223 slugs  one heving kool rocetivity (J-29) and one
: having low reectivily {5 U3), wore socticned Zor chemicnl ens.ysis and
ietallogrophic cxaninating te clieck the caise of the dilfeorence in reactivity.
Slug J 2* had o higher urralis conte it then J A0 with_an avernge valve of i
.0l 6 comuared with T L5 Lo T, ume netellagrapiic strjcture of Lol

slugs avoeared nornal.
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Zile Technology vivasion

Five urenium rods, rolled previously from dillets at‘boo‘ 2, were rolled at
the Sirtonds Sa? and Steel. Compony from 2 diemeter to strndard size rod ab -
300° C. There wes much lees oxidation et this temperature ond a smooth rod
surface resulted. Rolling urenium at 300* C appears to Le feasible, provided
entrence and exit guides ere used to prevent whipping of the stiff rolled rod.

Fxperimental triels of a newly Ceveloped ronze- dip agitctsr me%hanis:l,
dosignod for ecsy odeptability to time cycle control, indicated satlsfactory
yorizebility. - =

L

Battelle reports thei stresses of epproximately A5 p.s.i. wonld be required
to produce 0.5 per cont total deformation in 23 eluminuwa ot 450° C witkin
10,000 Lrs. Strosses on vorticel saefety rod thimbles are welieved to ve
exourd 50 p.3.i.
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- SEPARATIONS - R. H, EB,TON

PROCESS -~ J. B. Work

221-22k-231 Plant Assistance

»
Abnormally high product accumlation in theeExtraction sections at B Plant wvas
traced to insufficient agitation at low golution levels. This sitnation has °
» been aggravated by the increase in enrichment level, which resulted in smaller
process volumes. Replacement of the agitutors appears to have reduced the amoun'

of acocumlation.

.
Polystyrene and Textolite adapter plugs were tested for use in the Isolution
Building drying cycle. The Polystyrene plugs failed in all cases. The Textolite i

appeared to be satisfactory.
*

2345 Plant Assistance

]
=)

« The glaga-lined valves between the transfer-head-vurks and the reactors in
Wet Chemistry Hoods 5, 6, and 7 were replaced during Arril. The lining had
failed in the vnlves removed anlthe valve bodies and flanges were soverely
corroded.

Data studies sl w thot plutonsn custings have less fluorﬁze , boron, ond magne-
sium but more iron and niclel than the buttonsgfrom which they are made.

. Rxcessive nmounts of flaeh ond corrosp ndingly low picco dimonsions word chtalnsd
Auring pressing early in Arril. This was cauvsed by high ploce temporatures
during pressing and corrocted by chznging the temporature control procedures. =

. Cooting procedure changes were belng medo ot month's ond in an attompt to ,
eliminate alpha counts found at tho tripod support points by 2 newly available
o monitoring dovices . i

234.% Process Develovment i

A scintiliation counter has shown promise as &n snstrument to determine the
® integrated alpha emission from 090 components made in the 235 Building. :
@
The neutron count of the 090 assembly has risen with the use of higher MAD/ST
material., This specification requirement is being modified by Los Alamos 8O
that it yill be consistent with the schoduled increase of MWD/T level.

"The sintered platinum £ilter boat bes been found useful in Mandling plutonium
peroxide slurries for beth the filtration o the precipitute and the convorsion
of the poroxide to fluoride @ Hydrofluorination of the salfate-free peroxide
at low tempersture (150°C.) gevs a fluoride which produced very poor yleld whon .
roduced to metal.

A mixtdre of 16 M 2103-0.1 MeIF Lppoure to be suitcdble for the dissolution of
the skulls produced in the meltirg oporation in tho 235 Building.
@

-
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8tack Gas Disposal

4

A stuly of the vontilation air humidity datu at T Plant has rovecled that thoe

|

A

1 wator in the sand filtor was romoved by evaporztion over the pericd of March 8-
| - to April 15. Approximatoly 15,000 pounds of wauter were removed during this
poriod. Coincident with the return of dry operation the pressure drop and
indicated filtration efficiency returned to their normul range; i.e., to a B}
pressure drop.of 4.6 to 4,7 inches of water and a contamination removal effic-- -

@

_ dency of 99.3 to 99.5k.
‘9 (9) il -
Equipment has been placed in overation to permit the evaluation of relativ

life oxpectancies of Fiberglas and sand filtere. An air stream, laden \rith a
pradotermined amount of methylene blue smoke, 1s passed through parallel f:llter = ,;__..s'
unita containing vurious grudes of Fibergles media and cggregate duplicating iome=

a portion of the present plant sand filters. The giseful life of the filters
vill be detem.ned(@by the pressure dwop increuse in relation to tha quantity of

h ® dust deposited
posivec. ® %o -

@
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CHEMICAL @YELOE”,&F‘" - R, B. R¥%h. rds

@)
® Packgy colurm,.(specificatione for the TBF Metul Recovery Flant were finalized
and submitted Tormally to the Dasign Division during the month. The extraction
(RA) and stripping (RC) colwms will be 19-in. and 22-in. in dicmeter and the
L4 - respective heighty will be 50 and 38 feet. Stainless steel Ragchig ring packing:
(1.5-in. dia.) is spocified for both colurms. Packed column studies indicated
- no scale-up factor in going from an 8-in. columm to & 16-in., column. Specifi-~
cations for the alternate pulse colums which will permit the use of unetxwvaﬂ:&
) cells und may possess gre-ter extraction safety factor and rengeabllity ave .. . ——tg
) being prepayed for issuance about Moy 10. @ L

O . Bolvent oxtraction studles in the 8 in. pilsc colum establishod the abserce of :
i ' o seale-up fuctor, bosed on a3 comparison with the 3-in. colum studies. The .:
- agsumption that thore will be a neglizible sczle-up factor for & 20-in. plant
pulge colurm is believed reasonabls, bosed on the lack of scale~up factor for
ths 15-in. packed column. ®
®

During the month, the Redox submerged "hot"” pump units were renoved temporurily
fyonm life-test to obtain wear and perforrrnce data to aid in the preparation —
of proeliminary specifications fopr production units. Generally, the performance -
of ‘the long-shaft units s considered vory geod. While o detalled examimation
of all component parts reveuled design werknesses in both the Roth und Pesrless .
prototypes, it is believed that these are cusily corrected cnd previcus life- -
tests exceeding four months of Pontinuous opcration would predict o production
plant life of six months to one yenr. Developrent of improved bearing and
Journnl materiais will prov.bly Jncro.se this life expectancy.

Preliminary specificztions hi.vue.lso been'¥ssued for mctericls of construction
® oend protective coatings Tor the TSP Weste Motul Rocovery Plant, Liquid and,
vapor phase corrosion studics o!f stiinless typos 304, 37, 309' ‘SCh, and -
w Carpenter 20 in wnste concontrutor solutions (RWW) contmning 2.3 g./1l. of
L chloride ion produccd corrosion rates of 5 to 15 nils per yezr. Since corrosion

®
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@conducted with coated stesls, dut it 1s expected that Ucilon will prove satis~-

® @

@

»
8-k
)

_ aqueous phase the velocitles are nearly constant, except for hexane, where it is

.. much #igher in RC. These observations have been verified in pulse colwm

®
" Decontemination has been found to decreasé in the order CCly > AM3CO »Deo Base;

appoars to be unifornm,
corrosion on cold cond
can be completed. Ucilon (United Chromium Co.) he
isfactory all-purpose protective coating to date. Tests thus far have been

factory when coated on concrete. Such tests are now in progress. L=
® @
CEEMICAI, RESEARCE - F. W. Albaugh

‘ Q) =
Conmc.riqgn of Diluents for Tributyl Phosphate in the Hmnium Recovery Irocess

®

Tributyi phosphats, to be used ns the extractant in the recovery of uraniun £

stored w:stes, is mixed with an inegt diluent in order to obtain a golvent phas

of sutisZactory donsity and viscosity for colurn operation. Criteria in the

selection of & diluent@nclude colurm operability, decontaninntion, uranium

extraction, safety, and chemical stability. Cerbon tetrachloride and o nurbex

of éwdmcar‘bon ad1luents haove been compared in these rgspacts.
@®

[ ]
Colurm opercbiliiy muy be expressed in terns of the density differences betwoen
phases (in column opam‘:.ion) divided by the wviscosity of +he continuous phase,
a factor proportional to the Stokes velocity of rise or fall of = droplet, which
is a measure of column throughput capacity. With the organic phase continuous, -
the order in the Ri Colurm would be hexane - Var-ol = Stoddard Solvent :AMSCO :
125.90W :Deo Baza ) Gholl Base Y CCly. In the stripping column the sitvetlon is -
reversed and the velocity in the CCly syster is nuch higher. With a contimuous — .~

higher in both RA =2nd RC systerms, and for CCly where it is much lover in RA and

operation, carbon tetreclhloride giving high RC and fair R\ throughputs, %hild
Shell Spray Base shows high RA and low RC throughputs.

this decrease being in the @order of increasing aromatic content.

The various dilucnts have similar effects on the uranium extrnctability of TBP
in doth th@ extraction and stripping columms and ore all equally satisfactory. ==

From the stundpoint of safoty, hexane rust ve comsidored the least satisfucto
bocause of its low fiash point and carbon totrachloride tho most satisfactory
bocause of 1ts non-flummubility. The djfforences in Mash point® of Shell Bugo
Deo Bame, AMSCO, Vapsol, and atoddard Solvent do not appear sufficient to be

taken into account.

All of the diluents considered are #abdble to 6 M nitric acid solution at room 2
temperature. Although comprehensive comparisons have not been carried out under .. ..
more rigorous conditions, carbon tetrachloride, AMSCO, Shell Bage, and Deo Base™
are balieved to be superior to Varsol and Stoddard Solvent. e

® .
® @

-
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TECHNICAL SERVICES = T. W. HAUFF

@ ' y
®

AMALYTICAL LARORATORIES = Dy Ve Poarce
. i

Rale Laboratory @@ ® ®
®

Full offort was continued on this progran, with soventeen designers@am@ B

araftsmon in the Design Unit (all working a 6eday ok) and the equivalent

of four full=time chemé?ts engaged in anelytical m ods developmente @

hiclding oalculations confirmed that the laboratory Cubicle should have
12-inch and 8~inch thiok steecl walls and topg rospectivelyp and prints
were issued for final spproval on this basisg The Instrument Division
outlined the optical systems of the five periscopos required in this
Cubiole to the poimt vhere their formal drafting could be cormenced® A
feasibility report also was received {rom the Instrument Division, regard®
ing the cuntrols proposed for the Remote Control Transport system of the B
anclytical linee It wos concluded that thi@system ogd be mads to per®
form the desired functionsg .
® ®

Isotope Determinations ®

® ® ®
Sxporiuents with the alpha pilse smalyzer indicate that am-24P ana PueR38
produce@pvorlepping wavesy tut that these waves are distinct frox those _
Que to Pu-239 and Pu-240¢ limited cremical atudics with Am have indicated ™™
that it may be effectively scparatod from Pu by making a preliminary oxie. -
aat®on of tre latter with Ce (IV) and thon carrying the 4m on a cerium
fluoride precipitates Fission products are also almost completoly oarried
by thia precipitatee It is anticipeted that this cherical technique may
provide a tasis for analytical control of the Am racdery épcrat:ion recantly

proposed by Scaborge

2346 Procosd®Control ® .

Inereased proficioncy amd vorsatility of lsboratcry persornal ellowed the -
23405 Process Control Laboratory to rovert on April 24 to & two-shift
schodulo™n ascord with that of the 8 Divisionse °

»

ZUCYLIBERIIN SERVICES @ Cg ke Rohemonn
Hanford Works Laboratory i%ea .

E&{f‘)ly in 1947 it beoemo apperernt that existing Henford facilities for
devolopmont and plant assistunco work ir radicchdMistry, radiomctellurgyg
health physics, ond pile tochrology were inadequatae, and that provision of
the rogquired ncw lab@rai.rics and supporting facilitios would Gnv.lvo a

. mojor design end construction programe Originally the proposed group of

Y ew buildings and sorvices was callod tte "pochnical Conter," and a yow ©
outer arca location vms given sorious gonsidorationg Suhsequently, fcr
aconomy ané to o xpodite cursiructionr, a site loocatod ndjacont to and south-
oast of tho presunt 3% Jjrce vuos chosone i® dosignetien of those now -
facilitics also wus ohtngody nnd they now aro known as t¥%c “Hanford Viorks
Laboratorye! dJ. Gordon Turabull, Inces vms the archit. ot engindkr Tor the

@

Tose
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initial scoping of this ontire program, and has boon rotained for the Hoalt
Instrumont Control and Dovolopment Bldge

- The facilities now contompla.ed for the Hanford Works laloratory, and
- @ epproximations®fer sash, arc as follewst
()
Rodioccheflstry Building $54000,000
Rodionmetallurgy Bullding 195004000
Health Instrument Control ané Develgpmont Building 1,550,000
}wchanionl Developmont Laloratorye L 600,000
Pilo Icol.nolopy Building ® 259004000
P16t Plan and Utilitios ® 1,900,000
Librery and Filcs Bullding : 8504000
Laboratory®Supply Building
Additional Hot Colls = Radiometallurgy Blig. f
Outsido Servicos fom Scaond Construction Phaso o 3502032,

Total ® $15¢0004000 ©
)

Tho A.DeCe has indicalod that funds tobelling this amount m#y bo assynod
to bo availoblog vith 9,626,000 for fiscal yoor ¥ end -.5,475,000" oy
fisoal ygor 1951y, Tho Tochnioal Divisiors have tho basic "using division"
rogponsibility for all of thoso froilitios cxoept tho de Honiti, Instrumont - -
D¥risionsebuildingg The Dosirn & Construction Divisions havo the usual
rospensibility for preggot [rovestl preperation, subcontractur scloction and
contractual rolations, as wull as for all othor Ge B¢ ongincoring phascs of .
this mjo%)f:osig@ snd construoctinn programg

%?rojoot I-r(g’poael covorirg dosign of tho Radiochomistry Bldze has boon -
suBmittod to tho A«Eg¢Ce for approvalg and tho Lolaond Se Rosonor Cqg of San
Franoisco has beon roconmondod to tho AgHgte as tho .nrohitoct engimoor for
this facility® Tho prelimincry dosign of this building, and a list of
@®opign oritorie, currcntly aro buing proparod for prosontation to tho orchiw
toct ongincor at tho start of contract rnogotiationsey Ass%?dng ocrly approval

bty tho AiEeCe, final dosipgn of tho Radlochomisiry Bldge shiould bo complotod
@ by Docombor, and oonstruotiong?iould bo completed lat:o@in 1951% M.
Tho Rndicmotallursy Pldme is planncd for dusign and construction during tho °
sano poglods ag noted for thoe kadiochomisiry Bldre The proposod building =i
provides space and services fip wight hoavily shiclded cells in vhich the
phiystoal tooling und cxwuinetion will vo rcnce., Thilo the ultimato neod for
aight cuch c0lls is rocogaizod, only the first four (three 30-curig and one
100Q~curic) are ircluded in the oririnel rrescsal boeauce ¢f cost and the
posfibility fomdosipn rovisi ns arter sce oxperionco is galnod on the pro=
posad cell typess The Iroject rronosal fur the design of this facility hes
been subuitied tohg 4L ¢ B Cermittog. B}

®
. I(

The Projegt Prdposal o{zwrix‘.;.;) tho lesign o2 the ¥lot Flan end Utilitios for

the first vhase of the aulort Jgris Lekoritny Jroa ic boeing prepared for sub@:

nittal tc the A & O Corrmittos ebsit Fuy 1%e® Thi®propesal is being made to
oim@lude the ‘echanicol Devole“mont Laberntorys us ocnsidorable $onomy yill
“pesult from the irdtial uso ol this building sholl to house tho offices "and

shops of ths comsiruct icn ceniractor{s)e &8s the construction phasc of the

now area is completodg tho intoric»x; of tais Duilding will be converted for

O o

S
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e . o
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use as the MocRanioal Dovelopment Laboratorys

Thbd” A«BeCs also hfg authorized proparation of tho design projoot proposal for
rthe Pile Technology Bldge, oripinally considered as seoond phoge construce
;tion, ‘and proliminary plans for this building are under studye Work on the %
; other two buildings in the second phuse of the prosent program (i. Cep Library =
3 Filos and Laboratory Supply) hes not yet progressed beyond the proliminaxry -
osign stage.
o

All liaison betwoen the Tcohnicel end the D é& € givisions on the design of .
thoge now leberatorios and scrvices (as woll ns the Rodox Laboratory, Bldge 222«
is tho rosponsibility of tho Enginooering Seccfon of the Toohnical Servicos Dive
ision, ond to date has boon handlod largely by two Contact Enpineorse Thome
uen probably will have to a_tgrt a 6=day workewock earlyQin May.

-~
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Technionl Shops o

-

R T IE L ET et
A i g g Al v ot s A e e Ll i -

.The trensfor of machinc tools mnd shop supplies from Bldge 37068 to Bldge 101

ms bepun by Maintonence to aflcet the consolidation of these Tochnical Shops
dnto the lettor locationg Sufificiont equipmont is beinpg rotained in Bldge
18706 to ocontinuc a mmall, onc=mon mwachinc shop in that buildin Arrengoe
s menta for oxpending the Bldge 3708 Glasg Shop into the larger gom boing

=R yocated by thisQuachine shon cousnlidation vere mad® with the giaintonanco
%—Dﬁﬁsioz@

: STATISTICAL STUDLES - Bs Fg Butlor * ° .

onsiderable statistical assistanco wes given 'bohc Pilo Technology Division

in comeotion with P=10 fuol slugzse Charts of Tost Pile reactivity chooks
n thogo slugs are being mainteinod dailye By onalysis of variance, signie-

lcont dffforences wore fowd to oxist botwoon hoats of this Al=U(235) nlloys

. Jho within-hoot variation ves significantly lowor in tho latest shipmonty
o consistont rolationship wms found bLotwoen tho ordor in twhioch slugs woro

2L castQand thoir reaciivitys Saapling plans for testing baro and canncd slugs
BB argyundor invogtigatione
' O

statistical study indicatod that tho dilstcmotrie teat orCbars uranium slugs
8 satisfactory for dotermining the degroe of transfomtiex a®hioved in tho

ronzo bathe Canned slug dafd cre boing gathored to dotermine vhothor a
pattorm vill be followod. o o

IBRARY AMD FILES - Co Gp Stovenson

-

06:.

AT Ll e e e b s i

"All activitics of tho Infomaticn Grow. procosded routinoly during Aprile.
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