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C.

Technical Division Report for Quarter Exding June 1, 1948

Abstract

The Technical Division conbinued to exert its main effort on the High

Flux Pile. The design of the pile mock-up or prototype, the chemical, and

the

meballurgicsl problems related to the pile were given the most atten—

tion.. The developments of grestest intersst in respect to the pile and
associsted plants were:

1)

2)

3)

4}

5)

the

2)

The design of the tenks for the pile mock-up or protobtype were essen—
tially completed; the design of the grids and supports nearly so; and
the design of the mock reflector about 75 per cent completed. Bids
were received for the steel tenks and purchese requisitions issued.
Procurement of all items for the mock-up will be expedited.

Corrogion tests on beryllium have indicated that the best metal has
satisfactory corrosion resisbance. However, mebsl is continually being
received that conteins inclusions and exhibits very poor corrosion
resistances In addition this poor beryllium is very difficuls to
machine due bo frequent fractures. An enlsrged development program on
the production of beryllium is irdicated. A& conference of the interes-
ted personnel will be called to determine the action to be recommended.

Studies of the solution of the uranium-aluminum sssemblies bave indi-
cated that their solubtion mey be carried out without the use of & heel
of excess metal, elimineting danger of urunlam builé up in the solutlon
tankﬁb

The Pilot Plant operation has resulted in completion of the runs using
Osk Ridge Pile slugs (X sluge with single cycle gross gamms decontami-
nation fazctors of abonﬁ 103 and everage ursnium lossss of less than
001 per cent over the single cyeles It vias not possible to determine
the decontaminabtion over the second cycle because of the extremely low
value of the activity. Runs using Henford slugs will be made during the
next guarter. ‘ _

mhe Pilot Plant slso demonstrated that satisfsectory crud removel can be
obtained without the uss of Mnlp as a filter sid. This results in
inere&v@d filter rates and lowered losses of uranium.

The developments of most 1nterest on programs not, directly related to
ngh Flux Pile were:

The versonmel snd space alloted to the shielding program were considers~
ably incressed and en extensive program of the englﬁeerzng tests devew
loped.

Considerable thought wes given to the progrems to be taken up on com-
pletion of the work on the High Flux Pile. These programs will inelude
uranium regovery from vaste solutions, degontaminstion of wastes, expan-
sion of the work on heat trensfer, study oi the theory of extraction,
radistion bests, end other problems.
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Technical Divigion Report for Guerter Ending June 1, 1948

1. General

The work conducted during the pasgdt guarter has been the continuabion.
of the design of the Mock-up of the high flux pils, the engineering and
metallurgicsl development tests relsted to the pile; and the chemical
sepsrebtion’s processes. & small amount of work heas beern done on shielding,
extraction theory, heat transfer, tesbing of pumps, ebes :

Considerable plenning has been dons on progrems to be undertaiten on
completion of the work on the pile for the Argoune Watlional Laborastory.
The most important work now planned will deal with recovery of uranium ‘
from the wastes and deactivetion of all wasbe streams. The work on shield-
ing and heat trapsfer will be considerably expanded. :

2 Pile Desisn and Development

2.1 Design Progress (J. A. lane)

In spite of heavy loss of persounel from the Design Ssetion
due to uncertainbies voncerning the fubure work st Osk Ridge National
Laboratory, satisfactory progress has been made toward completion of the
design detaile of the High Flux Pile mock-up or prototype. The drawings
of the stesl tanke which meke up the top inlet seetions and the bottom
water outlet section were completed and bids obtained from sub-contractors.
The drawings of the aluminum bank, or the Mactive! bank szection, wers
completed and the drawings of the mock beryliium reflector spproximately
75 per cent completed. It is estimeted thal these detailed drawings will
be resdy for bid reguests by July 1, 1948. In order to expedite this work
degign changes have beeu held to a minimum. TIn some cases, however, design
simplifications huve been duntroduced in order to facilitate the fabricabion
of the parts. These changes will be discusssd in detail in the following
paragraphs. ‘

The design of the aluminum grid suppord casbinps and the gride for
the active sssembliss ig neering completion. These drawings will be
releaged for procurement within a week. Other outstanding problems such
as the regulsting rod debtails end changes in the ghim rod design are sche~
duled for completion by August 1, 1948. It ig expected that the top plug
design with the supports, motors and gears for the control and shim rods,
will be complebed by September 1, 1948. The desgign of the unlosding device
is not yet worked out in debtsils Very little direct work has been put on
the design of the High Flux Pile itself. However, most of the mock-up
design is dirsctly spplicable to the resctor.

L
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2611 Bervllium Reflector

The genersl scheme of the beryllium reflector design
wag described in getall in the last quarterly report, ORNL-8. In general,
the reflector consigts of verbicsl beryllium assemblies held in aluminum
end boxes and supported by aluminum grids. . Hasch assenbly is made up of
three sub-assembliss, each spproximately one inch by three inches in oross-
seetion. The numerous experimental holes which penetrate the active tank
gsecbion inbtroduce very complex designs. The design of all of these com—
plicated assemblies is substantielly complete. The detailed drawings for
over thirty per cent of the assemblies have been completed and the rest
will be complebed by July 1, 1948.

The mock reflector will be fabricated from pure alumi-
numy rather than beryllium. In order to facilitate construection, the
aluminum asssemblies will be riveted rather than furnece brased as origi-
nally contemplated for the beryllium sssemblies. Present experimental
work indicates that brazing the beryllium sections for the reactor is not
very sstisfactory. The method of joining these pleces must be decided
upon later on the basls of additional tests. It oppears, however, that
bolting wlll be guite satisflacbory. ' ,

Orlglnally it was believed that the varying heat
devalopment and thermal stress in these assemblies would require different
cooling surface arsas. Results of recent tests and caleculations have
indicated that small holes will give more than sufficient cooling. This
reduces the water content of the reflector to about two per cents The
use of these smeller channels has slso permitted the design af more easily
machined water channels around the beam boles.

SEVErﬂl acbual baryllmum assemblies will be made up
and tested in the mock-up for corresion resistance under actual operating
conditions.

The aluminmum bank drawings have been changed to eliminate
the use of dowels for orienting the mock assemblies above and below the
beam holes. FRach two opposite aluminum sssemblies sbove the beam holes
will be bolted together and the resulting pleces will be dove-tailed to
the adjacent ssetions to give positive lockings, Below the besm boles the
reflector pieces will be held together by adjacent seetions and by bolting
and dove~t0171ng the two front plecev onlye i

The Berylllum;Ccrpcratlon has begun the melding and

cacting of the production beryllium for the pile. Arrangements are under-
way to obbain a casting for tests nd quality control work.
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2.12 Mock-up Design

Ae noted shove, the desgign of the aluminum tank with its
associated parts is nscarly complebes The Alumimu Company of Americs has
suggested chanpes in the drawings to facilitate febrication of the btank
propers Drawings of the group of supports and grids have been sent o
the Aluminum Compuny for use in preparstion of shop drawings of these
castings. The sight glasses have been removed from. the four offset beanm
hole thimbles of the aluminum tarnk to facilitabe manmufacture.

Bids have been obltained for the steel tanks and delivery
is promised for October. The top plug deeign will be reviewed and it is
expocted that the drewings will be released by September Ist. - A reguest
for assigmment of the necessary-steel for this plug has been made.

The control rod design hap been completed and the detailed
drawings are being prepared. Drawings of the unloading machine, as pre-
pared by the Kellex Cmrporatlony will be reviewed and cempluted by
September lst.

2.13 Graphite and Bel Reflector Design

Due to the serious deteriorabion oi the graphzﬁe undsr
fast neutron bombardment, a protective annulus of beryllium oxide balls
hag been substituled for the graphite adjacent to the sluminum tanks This
annulus is 5-1/2 feet inside diameter by 7-1/2 feet oubside diameter and
corteins a seven-foot depth of 1-1/2 inch diameter BeD balls. -Design
data concerning this zone and the grapnlte reflector are summarized as
follows: ~

Be® Annulus

Maximum:ball ﬁemparaﬁure ' 540PF
Average‘ball temperature : 380%F
Ball tempersture at tank wall | 430°F
Bell temperaturs at graphite 310%F
Tark wall temperature 1100
Maximum’ball temperature adjacenti

to Al sleeves 320°F
Alr temper;ture corréaponﬂing to

above ball temperature 40008
Pressure drop thri balls ﬁ 108 HoO
Average exit air temperature j 180%

— Total air flow thru balls {at 1309F) 6,000 ofm
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Aluminum Sleeves {for beam holes)

Dimensions: Two concentric 1/8% wall tubes with 172
ecooling annulus between; Inner tube is

6" T, Do
Maximum:wall temperature 22007
Pressuré drop | , 5% HaO
Axial flow rate - 76 £t/sec
Total volumetric flow {6 sleeves) 2,000 ofm

Graphite Reflector

Dimensionss 12' x 14' % 10' high with 7-1/2! diemeter
hole st center. Fifty 2-1/2% holes with ~
1-1/2% plugs and eight 4" holes with 3% plugs
provide cocling channels.

Mexcimum terperature 3000F — 35008
Air flow rate 90 ft/sec
Yolumetric flow at 1300F , 11,0600 ofm

Flow for lead around instrument holes 1,000 efm
Total air requirenent | 20,000 ofn

The total flow rpqulrement of 20,000 ofm represents a saving
of about 25,000 efm over the originsl design incorpurxtlng a replaceab3e
graphite ring, However, the Be0 is more expensive so that costwise the
two gchemes asre comparable as indleabed by the approx dimate costs given
in the following tables

Graphite Ring

Pouwer - $180,000
Graphite 10,000

Be0 Sleeves 10,000

#3200, 000

BeO Anmulug

Pover & 80,000

B0 Balls 120,000

- £200,000
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The sbove power cost wes esbimated on the basis of 6 mills
per kw hour, 20 years operatlon, 0.8 pile use factor and A0-inch woter
drop scross the fans. The grabnlte wag getimated sz 50 cents per pound
in place and the Be0 estimated az $l. 50 per ball.

The real advantags of uging the Bel balle is that a1l of
the graphite will be probected from radiastion damcge. This assures continu-
ouss operation for long periocds of time and eliminstes the replace&ble
graphite ring — an avkward design at best.

Practically no detailing of the graphite reflector has been
done, It is expecbed that Argonne Netional Leboratory will ecarry oub this
phase of the work glong with the site drawings and shielding drawings.

2x14 Regulsting Rod Degien

Several designs for the vegulebing rod have been investi-
gated in an attempt to obtain a rod of the lightest possible weight,
sonsistent with stability toward shock and vibration. Although the best
congidered design meets the required specifiecations; factors of safety
are somevhat lower than generally used. The behavior of such = rod under
actual flov conditions, moreover, ig difficult to prasdict. For this regson,
it is expected that the fined design of this regulating rod will be dictated
by experiments in the pile mock-up or in & separ&te reguleting rod set up.

The present design congists of & tubwlar aluminum rod,
1-1/2 inch diameter with a 3/32 ineh wsll thickness. This rod is supported
by four bearlnpc and iz capable of remote eoupling end uncoupling. Various
types of remute couplings have been congidered., The drive meghanism will
consist of an elechbricelly driven rack and pinion geasr acbusted by a Servo
nmechanism. Suitable shock abzorbers will be provided for the rods. Opera-
ting charschberisties and rod welghts are summarised as follows.

Rod weight below coupling f 10 1bs
Total rod weight g | 43 1bs
Load applied to lower rod 167 1bs
Load applied to raise rod 197 1bs
Veloeity of rod achieved in 1/30 sec : 4 ft/sec

Horsep&war required to raise or lower the
rod {including inertis of the gears) 2.0 ~ 2,2
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2,15 TWater Coolinp System Design

Due $o the cancellstion ef Kellex Corporation contracts,
work on the design of the air snd water cooling systems and the active
washe dlSOOSal system was interrupted. These designs are being cOmpleted.
The desﬂgn of the coeling weter system is essgentially complete and will
require very little work before starting construction drawings. The
desgign of the sctive waste disposal system is spproximately 70 per cent
complete while the gir cooling 8ystem is about 50 per cent complete..

A design and cost estlmate has been develOped for the
coollng gyetem of the so-called YPoor Man's Pile" reported in ORNI-26
gnd zlgo for the operation of the High Flux Pile at apprsx&mately one-
tenth power level. The equipment cost for the first of these two systems
is roughly one-third that of the High Flux Pile as the rasult of a :
reduction in cepacity and integrabion of the sooling system within and
on the pile building.. In econtrast to this, the second system, which
utilizes the same srrangsment of cooling equipment as the high flux pile,.
coste approximately one-half zs much due to the decreased capacity only.

Coat data and preliminary designs ore in progress on
several types of cooling systems for a 30,000 kw pile with @ normal
coolant flow of 15,000 gpm and o meximum shutdown flow of 1;500 gpm.
It is assumed that weter of reasonably good guality and quantity are
available. ‘ :

The systems being considered are listed as follows:

1) Once through str&inér system ~ steel piping
2) Once through filtered wster system - steel piping

3) Onee through flocculated ond fllterad water system -
steel piping

4) PRecyele system v1th demineralized m&heuup u“ter and 1%
pm@e: ,

a) steinless piplng {or StalnleS& clad}
b} aluminum piping
e} coabed piping
5) Stainless steel recycle system with Xlelnschmidt boiler
(or equivalent) for make-up using hot demineralization

and no purge

&) Stainless steel recycle system witb 1% purge to o retention
bagin for decsy to levels permitting purification for reuse

by distilletion or demineralizotion. ,
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Preliminary. 1ndicatlons ghow thet the once through
strainer system, 1)y ie the most economical slthough thb 1nduced activity
in the water is on the border ling of tolsrance for Ha 4 (0.5 micro curies

per liter). Preliminary results furthér shou that the bBest aysten,
cansidbring soonomy of operabion, minlrum release af setive woste, and

safety is between 5§ and 6}» Data sre required on hot demineralization
systems before a firm evaluation oan be nades

2.2 ggg;nearlng‘nevggepment (Co E. Winters)

The engineering development tests rslated to the high flux
pile mre essentially complete exeept for work on thermal syphoning of
water through the uranium alloy acsembliss and beryllium reflector after
shutdown. This work will be continued on a high priority basis.

2.21 Sesle Formotion and Woter Treatment

Stwdies of the effant of seale formation on the coef-
ficient of heut transfer between aluminum surfaces and Flowing water
have conbinusd. These studics have shown that "protective® secales fomm
naturally on hot slupduum surfsaces cooled by water. After o certain
moximum thickness is renched, the scale cosfficient of heat transfer
remains constent for a given metal temperature snd given water conditions;
ie0ss no more scele is formed ofter the protective layer hds been
completely formeds The thickness of this protoctive scale is dependent
upon aluminum purfsce temperature and wsbter pi. The results reported
below are all for deminsralised xator, with o 1 per cent purge and
about .03 ppm Fe and 05 ppm AL lons in the meke-up waber. The average
water temperature was about 50° £. The btests were conducted in a double
pipe heut cxchanger. The exchanger had 28 alumimam tubes ebout bhree
feet longs A1l other piping, banks, and pump were made of stainless steel.

: It was found that the yﬂﬁtcctlvc seale hed a heat
transfer cocfficient of shout 12,000 BIU/(hr}(2t2)(°F) at pH of 7.1 {with
5 ppm sodium dichremate and  +005 Molar HoOs) end that it took about fen
days to form this protective seale at a hect flux of 500,000 BTU/(hr}(£42)
and weter veloclty of 30 ft/sec, The protective scale ot p 6~6.3 (with
+005 Molar Hplp) haed a heat transfer coefficient from 30,000 to 50,000
BTU/(hr)(ftgg It took from two to three weeks to form this scale.

1t seems spporent that if the scale reaches only a
certain mexinum thickness with no further decresse in secale coefficient
of hest tranefer, no defilming faeilibies need beo supplizd for the
operation of the pile. The guestion remains vhethor or not corrosion of
the aluminum continuss after the protective seale has been formed; Aves,
whether the gesle is removed ab the same rote thet it e formed, or
whether corrosion stops eatirelys
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It hes been postulated that seale formation retes arc
proporbtional to corrosion rates. Accordingly, some expsriments are being
run to debermine hest tranafer coefficients of sceles formed under
similar conditions to those of the reguvlar corrosion stulics, Waber is
circulnted through the tube at &7% €., no hest is transforred through the
tube, snd no purge water is addeds Thusg the tomperature of the metal
surfooe is the seme ss the water demperaturs. In the usual scale formation
studies, heat is trensferred through the tube to cooling water at o heat
flux of 500,000 BMG/{hr}(ft2) and the tube surfrce tamperature'ls madne-
tained at a caleuloted average temperaturs of 870 C.

One combination scale formation and corrosion test bas
boen completed using bot water. The resgults sre summsrized as followss

Water Conditionsg:

pH 7s5, <005 Molar HyUs, 5 ppm sodium dichromate
Temperaturs - 879 € ’
No purge water added

Veloeity ~ 30 ft/sec

Anolysia: ~
; Fa Al
Initield +02 ppm «05 ppm

After 6 daye .03 ppm 12,33 ppm

Bealp Formation:

After & days, seale resistance = 36 - 41 unite
{corresponds to a cosfficient of 24,00& -
28,000 BTU/(hr)(ftQ){ F)

After 9 days, scale resistonee = 60 - 71 units
(corre sponds to a coefficient of 14,000 -
16,700 BTU/{nr)}{£42) (oF)

The tube lost 10.6 groms in § days from le5 £4°2 exposed
to the hobt waters & corrogion rete of 3.6 mils/ﬁonth
ig indicated by this weight losa.

The test was stopped after 9 days by pump failure.

i The results of this ¢ uqt indieate o vory high corrosian rate
. and a moderately high rate of scale formabion. By the naturs of the test
‘ it wes impozzible to follow the rate of scale Formation from day to daye
There were no indications that the seale formntion rote had decreased
with time under the conditions of this experiment.
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-4 bery¢1iu$ tube has been 1natulled and has been
oporat ted for over two weecks at en esbimated svorage well tomperature of
about 87° G, and 8 water veloeiby of wbout 30 ft/nec under a veristy
of water conditions. Thus far no seale hes formed on the tube, as
pvidenced by a consbant ever-cll eoefficient of hest transfer and visual
inspection of the waterw-cooled swrface ef the:tube. Yo pibs can be seen.
Beryllium appeors to be as imperviocus to scale formabion caused.b@
corrnsmon as gbainless steels ~

2.22 Hesb Dissipstion after Shutdovn

Recently an experimentsal progream hag been started for
the mzasurcment of beat dissipation from fusl sssemblies under emergency
shutdown conditions ia which there is no forced cireulation of cooling
watore It is sstimabod thebt efter shutdown of the High Flux Pile hest
production of the ordsr of less than & per cent of the normel operabing
poswier will contimue feor sufficient bime to melt the fuel assemblies
provided no hest is removed. Further, the hogt transfer characteristics
nay be such thet cxeessive temperaturc differences may occur between the
fuel assemblies znd The residval oooling watore The purpose of the
exporimental work s Yo measure the hent transfer characteristics of the
fuel assemblies with naturel convoection of the residual coocling water;
and to provide infoimation for the design of the reactor; so that
adeguate cooling is mainbained in case of failnre of the cooling water
cireulation gaystem.

Tae experlmental cquipnent is dezigned to . duplicate
as nearly as possitle conditions of heat transfer and f1uid flow in one
channel of the fuel assemblys The hest trensfer apparatus conbains two
electrically heated stuinless steel plates with dimensions corresponding
to thogs of the fusl pletes. Demineralized water is held in the space
between the platese Power is supplied to the plates from a 50 KVA,

6000 ampere varisble transformer. & temperature control is provided to
shut off the power in case of overhsating of the plates in order to
prevent the "bure-euts® of ten assoclated with this type of apparatus.

: Experimental deta will show condltlons of water flow
necessary to provide the heat fluxes expected in the fuel assembliss

for vericus condibiong of reasctor operation. Measurements will include:
water conditicns enmtering and lsaving the apparatus; pressure drop through
the chamnel; plate temperatures; and pover input to the platss. Testa
will be conducted both with and without outside free circulation.
Theoretical calevlations are slso belng medes

The first hest transfer appsratus designed and con-
structed according bto the principles described above has been subjected
to Yshakedown" testss These tests have showm thet the method of mounting
the plates allows buckling and consequent shortecirculting with severe
operating conditicns, and that the scheme for measurement of plate tempera-—
tures by use of thermocouples mugt be lmproved. The apparstus has been
redesigned to eliminate these difficulties and is now being rebuilt.

fm
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2.23 Thermel Stresseg in

An experlmanthl 1nvast1gation hos been conducteﬁ to
deternine the allewable heet fluxes.and thermal stresses in the berylliom
reflector of the high flux rescter. It has bean considered in establishing
the tenperature and stress distributions in the beryllium reflector that the
asgemblies were composed of a number of cylindrical heat drainage arsas,.
esch areas surrounding a cooling hole. The expsrimental models used repre-

sented the case of a long cylinder heated uniformly along the outer surface
with the heat removed from the surfece of an axial hole. Two beryllium
cylinders, one & inches long with & 1.1 inch ocutside diameter and 0,125
ineh inside diameter snd one 5 inches long with a 1.6 inch outside dismeter
and 0,125 inch inside dismeber, were tested. Heet waes supplied to the
outside surfece of the oylinders by induction heating and the surface of
the axisl hole was water cocled.

A test model was subjected to thermal conditions 4.5 tlmes m¢
more severe than expected in an aperating pile and no detectable fallure
oocurred. The 5 ineh long test plece was subjected, further, to 50 cycles
of alternate hesbing to 4.5 tlimes the pile leat flux level and then cooling
and no failure ocourred. The B inch long test cylinder was not cracked
or damaged after 100 cyecles where the heat flux level was 3.2 times the
expected pile level. Thermal stresses set up in the beryllium pieces were
also grester than is expected in an operating plle by factors of 4.5 and
3.2 respectively. ,

224 Berding of Fuel Assemblv Plates

in 1nvestlgatlon was conducted to determine the dimen~
sionsl stabilitv of fuel assembly sctive plates when pressure was applled
uniformly over the curved surfaces. 4 uniform pressure was produced in
the interior of the test assemblies by meunis of nearly static water
pressure. Measurement of .dimensional changes of the plates was done using
a reference plane technigues Oritical bending pressure was considered the
pressure at which the curveture of an sctive plsote was reversed.

A uvoiformly distributed pressure of 23 ~ 25 psi is suf-
fieient tc reverse the curvature of & fuel assembly sctive plate when the
pressure is applied to the econvex side, & similar pressure on the concave
side produces a deflection of 0.007 inch. Pressures of 10y 15, and 20 psi
applied to the convex slde of & plate in an asgembly produce maximum
deflections of 0.006, 0.017, and 0.035 inches respectively. The maximum
permanent deformetions at corresponding pressures are 0, O.01l1, and 0,024
inches respectively. ;

Thcse daba where conbined *1th the dets concernlng the
~ydreullc foreces thet can ocecur, indiccte that the fuel sssembliss as now
designed are of sdequatd strength
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2425 Bgsorbly Bending Tects

, sories of tests wore sonducted on a fusl assembly to
determine its rigiqity when considered as & besm supported at the two ends
end subjected to ¢ uniform load alsng the length. Rigidity of the assembly
wes investigebed shon uniferm pressure locds were applied, first, in a
direction perallcl tp the surface of the szotive plates sndy second, in a
dirsetion normel 4o the surfaee uf the active plates.

The apparstus eonsisted of a typical eluninum assembly
wounted on guphorts set 39 inches spart. In the experimental work &
congentrated sentor load, epplicd by means of a Baldwin-Southwark testing
machiinegy ratber then a uniform load was utilized for convenlences The
concentrated eonter load was thon converted into an equivalent uniformly
distributed load necessary to produsce the some maximum stress and deflectlon.
Daflection gcusurements wers indieated by dial gages which were mounted in
& referene stends Load and strain date were cbbained from the testing
machine and 8R4 resistanes wire atraln g8gese

Results of the tssbs shoved that a Tuel assembly acte as
& beam Nhen bending under 2 losd spplied either parallel or normal to the
surface of the soiive pletes. In both ceses moximum defleetion and
stresges occurred st the longitudinel cenber of the assembly.

For coce {1} in whieh loads were applisd parellel te the
surface of the aetive plates, a uniform pressure of 12 psi caused permenent
deflections Total defloobion ab this pressure wes 0,043 inch. Uniform
pressures of 8, 11, 16 and 1€ psi produced deflections of approximately
0,028, 04040, 0.080, znd 0.100 inches respectivelys

For case {2} in vhich loads were applied normal to the
surfece of the active pletes; a uwniform pressure of 13 pal caused perma-
nent def'orpation. Tolel deflection b this pressure was 0.034 inches.
Uniform pressures of 9, 16, 19 and 20,5 psi preduced deflectisns of
approximately 0+026, 0,054, 0.073 end 0,107 inches respoctively.

2626 Eleetramwgnet fer Shim--5e fcty tod

The finsl resulte of tests on the #2 electromsgnet (with
SAE 1010 steel) ore summsrized in the date prasented in Figuras 1 through
5« The design requircments for a megnet which will relense in less than
0.030 seconds at 200 milliauperes current with a 0.003 inch non magnetie
shim while supporting & 600 1bs lead are not satisfied by megned #2. As
oxplained in the last querberly report megnet #R was not construeted to
design - specmfzcatlans in some importent réspectss These faults moy be
corrected in magnet #3 (with Pormedur lam:nctiens), still under construe~ °
tion. Difficulties hove been experienced in insulating core lsminations,
in winding sstisfactory pole coils, and in sescling the magnet within ils
stoinless sbeel cane
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~ In an operating pile mognets ?111 rslense rods when
powey level exeeeds 1.5 normal operrting power or when a screm signal 1s.
received from sefety ciredits not relobed to power lovel {u.,g., period |
meters, waber flow)s The operction of thesc circults has been described
by vorious Physies Division reporte end vill not be discussed here. . The
fegtest rolense might be required et very low power levels whon mognets
ore energized with maximum eurrent cnd therefore are exerting meximum -
holding farece. It ig these conditisng for vhich magnet #2 is inadequate
beenuse its: releQSo time is 40 te 50 nilliseeonds.

Seversl means of reducing th1 time are availsble as may
be seen on Figures 1, 3, 4y and 5. Figure 1 shows that the use of a :
laminated armature on the conbrol rod effects a 10 millisecond reduction.
The degign of the control rod is being altered to accomplish this changes
Figures 1 and 4 show that a maximum current ef 150 milllamperes instead
of the 200 now specified would permit & 15 millisecond reduchtion in releaseo
time with substantially no reduction in holding Forece. Ths realization
of this saving involves a change in the dssign of &lectranlc supply
eireuits which may not be fessibles

Figure 3 end 5 indicate that relecse time may be reduced
st the expense of holding foree by incressing the thickness of the air gap
between the megnet and the srmature face. The allowabls reduction in
holding force will be determined in a h“draullckmodk~up now under construc—
tion. If it is found that a 800F holding forece is suffielent to support
the safety rod under &ny operating ecndition; a shim thickness of 010
inch could be used and s reduction of sbout 20 milliseconds should result.

, Figurb 2 shows hov a gradusl reduction of holding force
cruges & reduction in release times This would be the situstion if the
pile power level iveressed from Bdvto 1.5 NuF. over several milliseconds.

Further work s lth the sheps will be done with the obgect
in nind of improving the insulebtion between laminstions and between turns
on. the coil, Wegnets menufactured to date do not meet design requiramente
in elither respect.

2427 Tmstlng of Shlm—ﬁazety Bod

In tallatlon of a full sige thariumvnranium shim rod ig
now complete except for the eleclromagnet on the drive mechanism. Operation
of the rod will begln as soon as the magnet i ready.

. The actual weight of the shinm rod is 125 1bs.. chever,
the effective weight of the rod instelled with bearings and submerged in
water is only 50 lbs. The supporting force of the bearings was measured

as .50 1lbs. (a friction coefficlent ~..2 between the graphite and stain-
less steel) and the water bouyency caleuleted 88 ~25 1bs, When a rod is
being nithdraun, 1@ beardng frictiony of course, inereases the forece in
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opposition to the holding foree of tho magnetie clutchs Thus the total
Terece opposing the magnetic force during rod withdrawsl-is:

Weight of Bod 125 1bs
Less water digplaced 2
106 1bs

Force of water at ,

50 psi pressure drop 410 1bs
Foree due to bearing friction 50
560 1bs

2428 Mock-Up Congtruction

The J« A« Jones Construction Gnmpany has completed all
founda tlons and footings for the nockuup. The brick work on both the
switch-gear house znd the control houss is 50 per vent complete. The gheel
for the supports of ths mouk-up has boen loeated but not obtaineds The
ingtrumoent penels for the control house are being designed. All instru-
ments which were formerly located ob verious points around the mock-up
ares are being centralised in this control housge., Both the eirculsting
water pumps have been instelleds

411 large-dimension piping has been received but a review
of comting resistance tests indicated the Amercoat #55 coating (supplied
by prior gspecificstion with the piping) to be an inferior costing to other
availsble Amercoats. It wes declided that sll pipe sections lying between
the strainers and the mock-up should be re~costed with Amercoat #33.
Inquiries to the manufacturer resulted in assurances that such mver~caat1ng
wes guite Femsible. The #33 seal coats applied to date have peeled in
practice. I may be necessary to revert to the exigting #55 eoating.

It was plamned to cost Tank "A” and varicus suxiliary
pipe sections with the Amercost #31-33 combination and all tanks and tank
parts below the Tank "A" — Tark "BY flange {except for Al and Stainless
parte ) with Amercost #77, & thermal setting costing. In view of coating
results to date, the sutire questlon is being reviewed with adherence
tests on {ield prepared specimens underway.

Procurement

All wajor tank sections have been requisitioned as well
as Lless II replacesble reactor aluminum assemblies, "&" pileces and varicus
sluminum pleces. Purdiess regulsitions for zl) other items needed will be
written s design is completed. :
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Operating and Malntenance Progedures

Expsriments with a hend manipulated tool to remove fuel
and repluceatle sluminum sssemblies are plemnsd. Replacesble reflector
pieces will be provided mith tropped holes for the insertion of eye~bolts
to fscilitete replacemsnis :

Ho firm decisions on tools and techniques necessary for
pile operation end meintenence will be mede, p&ﬂﬁJ“Q the outcﬁme of these
cxnerzments.

Vock-ur Dimensional sand Stresg Gtudies

Gunceptlon studies are underwsy on tachnlquas regquired
to obbain cdequote divensional and stress information on the mock-up reactor
and structural members.

&n neceptonce ingpection of the "D" tank will include
reasurcments of dlemeter, snd roundness. An insids ocaliper arrubgement
has been concelved which will rotate gbout u centrgl sheft. The shaft
will be loected by 3 spokes which project to the terk periphery. The
caliper arm will be equipped with disl goges to indicate mensurements.

Grid plote dimensiong and hole specing will be chedked
with standerd mieron ecoeliperss Flotness of the grid plate will be
deternined using aveilable surfree plates. Assenbly spseing will be checked
with Go-~No-lo gages which will be designed following standard practices.
During mock-up oparction, diemmnsionsl measurement will be restricted to
thoge outside the tonk using refsrence plane technigues to measgure chenges
in tank dimensions., BStrein cnd stress neasurements will be ohtalned from
standard gogee woich con be loctbed ag desired.

Fluid Flow in the Pile Mock-Up

Of prineiple conesrn ig the flow psttern in the recctor.
It is desired thut mecsurcments be made that show the direction of flow
end weter velocity in sll perts of the reactor, and thet these measurements
be meda for all significant londinge of the pila,

' In the cetive portion of the recchtor it will be necessory
to dstersine the total flow through eanch fuel assenbly and each beryllium
sesemblys ond to determine the flow in the pap betweon the assenblies.

In the reflector it will be neeccssury to determine the flow through oll of
the holes cnd crecks, ond espepislly through the lerger spuces such ng

the holss which provide cooling weter to the besm holes, =nd the ammulus
eround both sides of the interloeking ring of beryllium. Mecsurement of
the flow through the agsemblies in the acbive ssetion will be made with
pitot tubes« The spuees between fuel pssembliss and the cooling channels
in the beryllium reflector are, however, too smell to permit mounting pitot
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bubes witheut restrichting the flow. Flow in these spaces v Tl be dctdrw
mined by pressurc drop mecsuremenbsy mede with very smell d :
surgicnl bubing {.03-.C4 inches) whieh will be buried in the ¢
end emerge flush with the side. The tubes will be led out elther thro ough
the top or bottem of the sssembly. In some cases it may be nvr&aazrj Lo
bury oz meny ss 30 tubss in one :ssumﬁly‘ :

Direction of flow will be determined Y by two means. Firgh,
enough strtie pressurc points will be mecsured so thet lines of equal
ressure moy be drown for wny oross secbion through the recstore The
direotion of flow will then be perpendiculnr to these isobars and in the
dircction of decreasing pressures. Second, velocity mensurements will be
made ot sevaral poinbs elong o vertiecl line, so thebt by cbserving the
incresse or deerease in vertical flow the horizontal flow may be determined.

It is not posgible at this time to give more than a
gonergl plcture of the procedure for determining the flow pattern in the
reactor becouse much of the design dote are still locking. It oppeors now,
however, thot it will be sufficient to meoke neerly all of the measurcments
in one querter of the roficetor section and it piil not be Qifficult to
meke mecgurements over the entlire active scobion. By robtabing the looding
in the celive sectlon, conditions in ony guarter of the reflector can be
mede to simulete conditions in ony other guarter of the resctor. Flow and
glotic pressurc meagurcments will be made ot the fullowing locations.

Active snd Berylliuvm sssembliesgs The totel flov through ecch sssenbly can
be meagured by installing pitot tubes up through the monitoring tubes inbo
the lower end boxsos. Stotic pressure tubes for measuring flow between the
casembliss will need to be mounted on 211 four sides of aboub three of esch
type of recctor pssembly. These ngsemblies con then be moved to gll
loeations in the ceblve sectionsa It will be dosireble also to measurs
static preassure ob the entronce end exdt of the fuel znd beryllium
assenblissy and to debermine end offects on the essgemblicsa.

Annulus on both sides of the Interloeking ring af beryvilivme:  Stetic
pressure tops mountcd ot cbout four elavetions on the bs ryjlium pleces pon
be used to messure the flow and change in flows It will bo desireble to
make these measurements at frequent intervols to got o good picture of the
dircotion of flow. ‘

Cracke bebwesn the Reflecbor Bervlllum; Stotic pressure tapq mounted ot
four elevstions on ell four siges of ~bout 30 sssembiics should zive & good
cross soction of the flow in one guerter of the reflector.

Holes in the Beryllium: fTwo pressurc taps on one or two holes in each of
the 30 picves menblened above should bz sufficient.

Coaling Chonnels to the besm holes rnd annuli along the beem holess A11 of
thege messurements will be mads by mesans of pressure taps mounted in the
adjacent beryllium,
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Space botween the Refiector snd the Tank wellr  This will be measured by
prossure teps moumted in the beryllium. & measurcment at every other
asgembly along the tank should be ndequatoc. Pressurs messurements are to be
made oi seversl clevadions as previously mentioned.

Inoupetic tubes and Regulsting rodst These flows ¢an be measured in the
samz ey ag thoge in the small heles in the beryllium.

Flonum chamber below the berylliwms It is questionable that any flow
neasuroments are necessary, bubl pressure drop across the chember will be
deternined.

Iravorse of flow just above thaz Resstors This is thought to bo wnimportant,
but can be mesgured with pitod tubes if dosired. '

: The location of mest of the above montioned pressure taps
and pitot tubes hes besn tonbatively sclocteds Ietters of inguiry have
been sent oul on the suwrgiesl tubing, menemchers, convaptorg, snd other
equipment vhich will be noeded« An oxperimental sctup will be designed for
colibrating the pitot tubes and the individuel assembliss for velocity by
pregsurs drop moasurenert.

2.3 Gorrosion of Heschor Moterisls

2«31 Laboretory Tests (1. A. Kygor)

&9

Extruded Berylliums Investigctions using sodium nitrate
a8 a corrosicn inhibitor for baryliium when exposed to stetie simulated pile
opercting conditions were completed. The rosults of these tests were as
followss

1) Low nitrate concentrations {2-5 ppm} vere benefieial in thet they
temded to suppress general corrosion abtnck but were not completely
offective in reduecing localized attack.

2) High nitrate concentretions {1040 ppm) reduced loealized attack to
negilgible values but at the same time stimulated the genersl gorvosion
rates of the material.

A gtudy using sodium nitrete under dynamic conditions of test is being
conductoda ‘ E

: 28 Aluminums Statie fests uere conducted using sodium
dichromats in coneentrotions of 10-40 ppm ot 0.0005M hydrogen peroxide and .
pH 7.5~840. The coryosion rates for the slumimm inereased with inoreasing
dichromute concentrations. Pitting atiack, however, was negligible in all
SOBOSe
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, Static tests were also. conducted using concentrotions of
Y , 10-40 ppme of sodium nitrate end sodium pyrophosphote zt pH 6 as corrosion
inhibitors. In both cases, localirzed stlach wus more effecitively reducsd
ot the higher conpentrotions. The resulds from the sodium nitrete tests
were morve favorable then those from the sodium pyrophosphate or the sodium
dichromete at these concentrations and tesbing conditions. 4t 30-40 ppme
of godium nitrets, the resulis compersd very frnvorsbly with those obbtained
uslng the generally accepted conditions of 5 ppme zodium dichromate =zt
i 7.5-840 ;

Penels of 28 aluminum were subjected to an Alodizing
trectment which produced a chivomic~phosphorie typs of protective £ilm,
These panels were exposed to ghatic simulsted pile opercting conditions
with excellent results. Corrosion rates were much lower than rates
obbained with untrested nlumioum specimens exposzed under gimilar conditions.
This type of film appesrs to offer good pessibilities for corrosion pro-
tection of eluminmum, dependent upon the effects of irrsdiation on the Pilm
and itg sffect upon heat tronsfer. Move extensive testing is being
conducted with the Alodizing processe

Nos 43 Auminum Cesting Alloys Corrosion rates for this
materisl were found to be much greoter under dynemic condibions than when
sxpoged to stetle conditionse Loeslized sttack was quite severe in the
former casee The uze of 5 ppme of sodium dichromate et pH 7.5-8.0 under
dynamic simudeted pile opersting conditions wes effeetive in reducing
corrosion rates from 0.5 mils/month to 0.2 mils/month,.

Sedium nitrate in concentrotions of 3-5 ppme at 0.0005
hydrogen peroxide under stetic conditions eppenred effectives. Corrosion
rtes of 0.005-0,009 nils/month wore obteined as compared to 0.14 mils/month
io vninhibited testinmg solubionse

247, Steinloss~38 Aluninum Contuet Couplesy Sufficient
test dote have been collected op ewposures of this couple to static pile
conditlone to state thet the presence of o thin £ilm of metallie zine on
the 28 cluminum cots as a reterder of gelvaniec corresion. In all cases,
corrogion attock of the aluminum wos favorebly reduced. Fubure teste are
plenned under dynsnmic conditions,.

2.32 Engineering Tests (C. B+ Winters)

Plereed Assemblies: Tesks on & specimen of clad alloy
consisting of & sendwich of approximately C.020 in. 28 sluminum, 0.020 ine
U-41 alloy (207 U), emd C.060 in. 25 cluminum indicste that pitting foilures
in the protective cledding will not cause serdous corrosion effects in the
ulley. The surfeoce olad with 0,020 in. aluminum wos exposed to deminera-
lized water {0.005 molar in HoOp, pHl 6, 39 to 510 €) cirenlating with o
velocity of 20 £t/see while the other side wes hected with steam te produce
a heat flux of Os4 bo G5 kws per gg» in. ccross the plate. The depth of
severel emall holes drilled through the cladding on the woter side did not
apprecicbly change efter o 29 day oxposures YNo biisbers were obssrved
between the layers of mebol, und no apprecisble mushroom effect in the alloy

loyer wes seen when the holes were exomined.
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2a enﬁ 435 Aluminum 1qter¢ucns* Tasts condusted on

verious sluminum interfcces indicabe that 1ittle er no selsure due to the
formation of corresion products will ccour batweesn the lower grid of 25
elumimm ~nd the 438 sduminum boesas on the szdapter of the fuel assembly in
the proposed high fIux renctor. Assemblies of 28 and 435 cluminum blocks,
some of which were chemicnlily treate& to promote the formotion of oxide

films, were exposed for 40 days to stirred demineralized water {55° C,
0.005 molar in HpOp, ol 6)s The various chemicsl treatments used are
described in the hendbook, Finishesg for Aluminmum, from the Reynolds Metal
Companys At the conclusion of the test, no spprecisble cmount of seizure
wes ensountercd between any of the interfacees However, the surfaces
trasted by Alrok snd Bouer - Vopel processes were freer from gorrosion
products than the othevss Additional informction will be obtained from the
operation of the mock-ups s

Impure Beryllium snd § Process Berylllum: L Q Process
{Powder Metullurgy Provcess used by Brush Beryllium Corporation) beryllium
modk~up section of the proposed pile raflector hos been tested for a period
of 122 deys under shmlsted pile conditiong. The average expsnsion belwsen
interfaces parellel eand purpenﬁlaulwr to the direetion of flow was 0.0052
and 0.0113 mils/inteyfoce/day rogpectivelye The differences in the
expansion rote of verticel and horizontal inferfoces may be nttributed to
diffeorences in the tensaion in the bolis holding the piceces in contoet and
to effects attributable to the flows, The cooling channels remained free
from corrogion productse ' ,

Tests on bc“ylllum with inclusions indieate that thls
nrtbrlal sheould nob be used wnder woetsey in rescbors whers clogs tolerances
are required or vhere 1t camnot be reedily replaceds BSpeclmens of vooy
quality extruded beryllium were oxposed for 30 doys to deminernlizd water
(920 €, 0.005 molsr in HuOoy pH 6.2) cirenlating nt veloeitios of 10 and
20 ft/sece At the conclusion of the test, all the specimens were covered
with nmumerous pits accomponied by the formetion of bornacles. Meximum
depth of the pdbs wos 1€ milse In weny instances, thin slivers of metal
adjocent to pits were ralsed to o maxdimuen of 0.0L0 in. zbove the surfage
of the specimonse It is believed that atbtuck was initisted by water
entering swmall holeg in the metal surfoce cousing electrochemiesl corrosion
to proceed around the holese. The socunulction of voluminous corrosion
proaucts in these pits pushed the metal sbove the survourding surfaces, The

avernge overall corrosion rate was O.Qﬁﬁ and 0.0*5 mxis/ﬁo. at wabter
Vblﬂeltle° of 10 =nd 20 ft/sbc. :

Effects of Irradiction on Corrogion of Beryilium:
Specimens of exbroded beryllium mode pric” to Doeember 1, 1947 and extruded
befors the letest technigues were developed, were ploced in the aluminum
weter tube in pile hole Wo. 1% dn order to determine the offect of irradi-
stion on corrosion of this materisl. A totel of 12 specimens, 1.35 in.
dicmeter znd 4.00 in. long, were positioned in the center of the tube with
aluminum spocera and loczted =t various distonccs from the entrance of the
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tube into the pile. Threc of the speclmens were locsbted in the concrete
chielded section of the tube at the enbrance, six were locoted neay the
center of the pile, and the remninder were situsted in or near the shislded
section at the exit end of the tube. '

Exposure conditions were chocked continuously for €3 deys
and nre listed below: ~

Deminerslized weter cmalysis (average)

Al conbent, entrance 04,05 ppm

Pe oonbent, cnbrance : “0.0A ppm

pH, entrénce : ‘5.1

pH, exit | 5.2

H,0, exit | 0.12 ppm (0.2 ppm, muXe)

fieter Velocity

Post specimens | LaT £t/scc
Through tube ‘ 049 ft/sec
Taber temperabure, entrance 90 to 95Y C

The water veloclty in the tube was reguloted so that the water vould recelve
about the same exposure as weber moving st 30 ft/sec in a flux of 1014
neutrons/cn*/sec, ‘

At the conclusion of the run, bhe gonoral surface
appearance of the beryllium was unchenged excepd for mumerous small pits
{approximetely 20 per sq. in.) vhose meximum dopbh was 8 milse However,
one of the spocimens located in the exit shielded section of the tube was
ruptured longitudinally for a distance of epproximstely 5/8 in. and to o
maximun depth of 1/€ in., Metal edjacent to the rupture protruded to a
meximum of 1/8 in. sbove the surfacc of the specimen. d&pparently, the
rupture wes caused by corresion which procecded esround impurities initially
present in the metale. The average defilm corrosion rate for all the
speeimeons was 0.06 mils/mo. Although the specimens located =t the center
of the pile were subjected to a neuiron bombordment more than twenty times
greater than those in the shiclded section of the tube, no significant
voriation in the corrosion rote or severity of the pitting attack was
pbhservod.
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TABLE 1
; ; Defilm Corrosion
Locotion in Pile Tube  Flux, routrons/cnf/sce  Rate, Mils per Mo,

Entrance end 3 x10i0 0. 0608
Entrance end ' 3 x 1010 0.0584
Enbrance and 3 x 1010 0. 0612
Center ‘ 7 x 1011 0. 0676
Center 7 w0l 040636
Center 7 x 104 040597
Center 7 x 1ndd 0.0597
Center o x 104l 040604
Center : 7 x 1011 0.0683
Exit end 1 x 10tk 0.0711
Exit end ‘ 3 x 1040 0,0637
EBxit and 3

x 1040 0.0476%

%Specimen ruptured

2«4 Bebellurgical DevelOpment {J. A Ryger)

2.41 Fucl Lssenblies.

Velbing and Casting U~ Alloyss Setisfectory procedurss
for melting cnd casting these alloys have been deseribed in the "Preliminery
Prosess Manual for Febricztion of U-ALl Fuel Rods" by We L Cockrell. ™77
Bfforts ore currently devoted to refining this process and determining the
effect of previously unstudicd veriables.

The following conclusions have boen rerchwed:

1) Recovery of uranium in the ingot lncrenses with increasing
urepium concentretion of the ingots

%ggk ~ 7, Recovery in Alloy
5 é 95‘7

10 | 9548

15 | 96.5

20 964

25 | P745
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2) TResovery alsc insreasss with the size of the melt. (The
following figures are for 18% U.) :

lielt Sirs, Gms | % Resavery
258 ; 5.6
500 | 96,6
1000 98,3
1600 96,5
2000 98,4

%Z) The mold sha e should be such that the ingot widbh is nob
less than 1/2 the leugith, otherwise excessive piping occurs,

4) Ingot gquality improves ss the mold thickness increases from
1/2% to 1%,

5) A holding time of ten minutes with frequent stirring appears
satisfactory, longar timss give no improvement,

) Piping is not reduced by'the use of & hot top, but is reduced
by using & {lared head on the mold.

7}  Operating technigus is the most impc:rts,nt varisble,
Rediegraphs of 20, 30, and 40% U-Al ingots showed little sepregation as
cast, DBolling produssed considaerable rendom segregabmn in the 20% materza.l,
but not in the higher alleys.

Cladding Uil Allays

Work has continued on improving the quaslity oi: the: aluminum
clad uranium aluminum elloy sheets for the fuel assemblies, It is possible
to make satisfactory sheets by hot rolling the alley between twwo sheels of
sluminum without the use of s frame around the alloy core, but operational -
d:;f“uultws meke this method undesirable, '

In the pust, when an eluminum frame has been used around
the core, blisters frequently cccurred, after cladding, at the ends of
the core, This situation has been considerably improved by the use of a
punch and die for blanking frames and cores, The fit of the two mabting
pieces is this muoh better than can bs practically obteined by machining
the parbs. i



In addition, & bighter ulbimate it cen be obdained by
starting the rolling operation with the core materinl slightly thicker
then the frames The first pass then forces the core out against the
framés A sories of plobes fabricated with varicus thicknesses of core
and freme indicate thet optimum conditions obtain when the corc is aboub
10% thicker hen the frame, 4 greater differential gives poor odge bond-
ing with the ¢ladding sheects., It wag alsc indicambed that smaller per-
cenbage reduction per pass gave fewor blisters. With a core of 0.080"
and frams and cladding of 0.082" and 10¥ reduction per pass, blisters
wWere practlc&lly'elimlnatfd. However, multicors shects rollcd using
these techmiques still yiclded 50% blisterod plabes.

A study of bond strongths on many plates clad by various
teohniques hag led to the following conclusions:

1}  In gensral, the esdge bonding is lesst strong due
to ready relief of rell pressurc through metal
flow, This impliss the use of ressonsbly wide
shesbss subsequonbly, to be sheared to size.

2)  Bound strength can be tested in the shesred borders
by severe flexing or prying apart, Regardless of
bond strength the inberfase of the cladding sheebs
is reovealed by waustic otehing,

3) Then no frames arc ussd, ths cors edges are rounded.
With frames nnd cores of the same dimension the edges
are squars, When bthe cores ars thicker than the frames
the éore sdge is gomewhat coneave. ‘

A radiographic ntuﬁj of 27 clud plabes was made to debtormine
the dimensional varistioms, Three characteristics were measured; lenghbh,
width, deviation from strsightness por foot of length, Ths median values
(such that holf the plabes are betber, half poorsr) ere as follows:

Length ; S 0.18%
Tidth : 0.006"
Deviation/fb. - 0.016"

~ From these results, it is felt that little difficulty will
be encountored in mseting design speeificatiions in these regpects,

It is plamned to start s production run on June 1, making
four six-core s hvgvs per day. By August 1, enough plates will have been
turned cut for 30 wssemblics mssuming a yield of 50% as ssbisfactory
finished assemblies, Unsabisfactory assemblics w111 be sent to Semi-
Works for dissolver studies,
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To date, it has bobn planned to vary the uranium content
of the cors as enrichment decreases with irradisbion time, Recent re-
sults, however, indicate that it may be advieable to vary the core thicke
noss instead, keeping the uranium contont at its present practical maximm
of 25%. Benelits resulting from this procedure are described under "Melbting
and Casting®, above, Operationewise, this proposed method znuld be no more
invelved than the one considered previously,

Serap Hecovery

Libtle progress has been mede on this phase of the wrk
during the last period due to the fact that no suitable mabterial has been
found to resist the boiling HNOz . HF mixturs used in the loeaching sbep.

The first step in the proposed proooss cells for dumping
the molten slag inte wabter, a step which lcaves the slag in a very porous
end easily leachable form. However, several mild explosions have rcsultad’

and a new type of spray tank must be d051xned to carry out this operation
sefsly,

Agsembly Fabrication

1) Clesning

The hot caustic dip previously used to clesn assembly
perts has & severe corrosive sction snd several mils
of metal are usually romoved from the surfacss during
clegning. Cleoaning compounds (containing inhibitors),
sold by the Cakite Company, show considereble promise
end have yielded satisfacbtory brarzed joints.

2) Flux

Experiments on Eutsctic Noo 180 flux indicabe that

it may bo possible to halve the lithium content if
necessary, In a serics of tests on the setion of
LiCl fluxes it was found that high lithium fluxes
containing small amounts of etchants such as cryolibe,
zine chloride, eto, produce sound jointss Thore is &
posgibility that fluxes of this type may reduce [lux
entrapment. Additionsl work along these lines depends
upon the results obbained from current chemical and
neutron absorption tests on joints made with No. 190
fiux, Indicatioms are that the present flux maj be
sa*'sfactorj. Chemical analysis indicates 0.002% Li
by weight in the braged assembly and this is ool¢uvnd
to be accepbably low., Further tests are in progres
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Jigging

Conclusive flux exposure tests on various suggssted
coramic materisls during bthis peried have resulbed

in the selection of & magnesium aluminum silicate,

Alsimag No. 202,

The following properties have been investigated and
have been found satisfachory for our purposes:

a) Resishance to Thermal Shock

This material differs considerably from Lava
Grade A in this respeck, Alsimag No. 202 re-
sisks the shock resulting from water gquenching
from a temperabure of 600°C., Lava Grade A will
develop cracks when subjected to such thermal
couditions and may even orack during heabting in
contact with metal surfaces.

b) Hesistance to the Attack of Aluminum Brazing Fluxes

Many ceramis meberisls show a tendency to structural
breakdewn undsr the stback of mplten {lux. Alsimap
Mo, 202, after twenby hours! continuous exposure

to molten fiux, was not affected. In addition,

ten complete brazing operation cycles failed %o
alber the properties ol the cersmic. The cycle
included washing, drying, exposurce Po alcohol-

flux slurry; drying, and furnacing at 600°C for
forty minmutes. Lava Grade 4 shows tendencies of
structural breskdown under these conditions.

¢) The Aleimeg Ho. 202 shows dimensional stabiliby.

d4) Bffect on Brazing Aluminum

A jJoint brazed adjmcent to Alsimag No. 202 was
entirsly satigfactory.

The completc jigs are being fabricated by Americen
Leva Corporation. Contact with the firm has esta-
blished May 28, 1948 as delivery debe for these
units, Jigs are being procursd for twe sizes

of unite, the fuel rod and the control rod
sections. | :
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4) ®nd Boxes

Purchese Regquisition No. 90177, for 56 end boxes
{adapter casbings) was issusd on March 23, This
order was urgent st the time, since the pile mock-
up requires assemblies equipped with such castings.
Considerable machining must be done on these castings
before they can be fitted bo our nssembligs. Conse-
quently, we must heve triel castings before the
vendorts foundry procedure can be approved, after
conference with the Purchasing Department, a sulbe
sble vendor was selected for these items. The first
twn eestings should be received asbout June 30, 1948,

Alodizing

From time to time consideraticn has been given to
protection of the assembly against corrosion by some
type of snodiging. FBlectrical methods are considered
impragtical due to the geometry of the assembly, Re-
contly, tests on seamples "Alodized” by the Amsricen
Chemical Paint Company heve yielded very pgood results.:
Ingrodients for this treatment have bsan obbained and
an assembly section has beon "alodized".. It will be
bested ageinst a2 similar bub unbreated ssobion,

‘2.&2 Control Assemblies

Thorivm (laddin

2]

1} Purity

Previcus reports heve mentioned difficulties experienced
in the rolling and curving of ol clad thorium sheebs,
Asco rding to recens literaturell) thorium is about as
sof't as annesled copper, having a Rockwell hardness

of B-10., Our samples of rolled thorium show a Bockwell
hardness around B-85, Annealing does not alter this
value significantly and the increased hardness must

be due to the preswnce of impurities. This is re-
vesled by laminated struetures in the rolled sheets

(1} G. Meister “production of Thorium, Zirconium, and Uranium“, Metal
Progress, Vol. 43, No. 4, april 1948, p. 51 5. 5820,
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and by darkened surfaces prodused by acid pickling.
dnelyses in project reporbs heve shown presence of
smell ampunts of carbon, iron, aluminuwm, snd cone
siderable oxide. A sample cheocked recsntly by the
spostrographic laborastory showed small ampunts of
sopper, beryllium, and eslcium; but no sluminum or :
irgn, ©Oaorbon snd sxyged were mot detormined, Carbon
has been detected in other samples by the acebylene
odor produced by watar after trestment with fovlten
AgGl' ‘

Cladding

A totel of nine sheots of thorium (0.200" x 2.1/2" x
10«1/2") were drilled with thirteen uniformiy spaced
1/16" holes, srrangod in three rows slong the length.
These were pickled inm a boiling solution of 50X HNOz
and 1% HF to romove the oxide coat and then dipped

in an aluminum bath at various tempersturss from 700°C
to 900G, It was found that immersion for 1/2 minute
st TO0CC guve w uniformly thick comt and also filled
up the holes, Higher tomperabures resulted in incom-
pletely f£illed holes. ‘

Thesc dipped sheets of thorium wers then fitted with
0.180" framss snd 0.175" cores of 28 aluminum. Frames,
covers, tores wers all scrabtch brushed and the shescts
rolled at 1000°F to 0.200". In seversl cases, the

ends of the thoriwn cores broke through the cladding metal,
also, the cover shoets were poorly bonded to the frames.,
It is believed that a greater totel reduction in thicke
nogs will solve the problem of poor cover to frame bond.
Since the only availsble thorium is & supply of 0.200%
thick plates, an order has been placed with the Atomic
Energy Commission for thicker plates. When these arrive,
additional rolling tests will be made,

8ince the rolling of the sandwich fails to reduce the
thorium at the snds, the cover shoet evenbtuslly bresks
at this point. Ons alternabive which sevems practical
ig to have the thorium longer than reguired, cubting
nff the ends after cladding. The sandwich can then

bs scalsd by Argon dre weldings or an sluminum ex-
tension can be addsd to the plate by the same technigue.
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Intormediate Silver Layer

In checking the possibility of silver as an inbermediate
layer betwesn thorium and aluminum, - attempts were mode to
doposit silver from a molten sedium chloride befh contain-
ing silvey chloride,” Resulis were inconclusive,  Previous-
1y, abtempts were made to slectroplate silver on thorium
but the results were not satisfactory.

To check the bonding of silver to aluminum & sample nf
alolad silver vms propared.” The layers could be prisd
spart with gliers. Mpdified technigques might improve
the bonding. ~

Powder Metallurgy

The entire problem of cladding the thoridam sheets might
be eliminated if a powder alloy could be made having sn
aluminum mabrix "xnd containing a large percentage of
thorium as discrete particles imbedded therein., The
Resoarch and Standards Branch of the Bureau of Bhips
has had made some ironesluminum powder alloys as a
stand-in for Th-il alloys, bub results are as yet
inconclusive.

Thorium Production

A large seale babtch of thoriuwm wes rolled o rods by
Westinghouse and has now besn received, This batch
conbalins mobteriel mgde by verious processss similar to
somo small scale somples that were reccived some time
8ago». The small zamples show no appreciable differcnce
in nsutron absorption, regardless of the purification
process. If the some ra sultf‘ are obtained on this
eroduction sige run, a considerable saving can be
realized in subseguent runs by sliminating part of
the purification stops.

Thorium 4ssembly

Study is procecding on the propesed design in which

the clad bhorium sheets are flab end the sido plates are
curved to fit the lattice. Although some extra machining
is required in this design, no serious disadvamages have
been found; and it may prove quite helpful not o have to
bend the clsd sheets. ‘
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Cadmium .ssembly

The present design calls for s 0,020" cadmium foil to be
wrepped around s sguare bube, inscrted in a chemnsl scelion,
sovered with a flat strip, snd weldeds Difficulby may be
experisnced with warping ond cadmium melting or oxidatlon,
4 modified exbornal closure consisting of two "L" mscbions
may decresse werping., The possibility of casting the
cadmium iz being considered, A preliminsry best hag been
made on thin annular seobions 0.025" in thickness and

22" long. The lowsr porbion showed fair penstrabion by
the cadmium, Additional tests will be made, The pos-
siblo use of cadmiumm slloys and proporbionsbely wider
insert spaces is being considered.

2.43 Beryllium Assemblies

Extrusions

Reount shipmonts of rectangular beryllium sxbrusions
for the reflector sre somevwhat smaller in lateral dimensions than reguired.
Specifications called for a 1-3/8" by 3-5/8" section, but after removel of
the jacket the dimensions approach 1-1/4" by 3-1/2", This size is too amsall,
particulsrly in the long cross sectionsl dimension. A slightly larger size
is sssenbisl in order to insure romoval of surfree metsl of gquestionable
soundress, This will be discussed with Dr. Keulmenn of MaT.Te

Machining

; During the past guerter, an cxpsrimental design for mechine-
fobricating the beryllium assomblies was proposod ond tried. Inibially, e
fullesized Type TD-571, Class #2, with 1/8" dismeter cooling water holes
naserbly was fabricateds. Machining resulbs indicete Joining the beryllium
slabs by bolting to be definibely feasible and vractical, Mschining Tests
have indiceated thet Carboloy tools tend to chip bub thet lsss hard and
tougher tools are satisfactory. The use of light machines resulis in coli~
sidoreble chattering., Bolb thresds are best cub on o lathe and chased by
male or fomele baps. Mechine work on a scoond full-sized assembly, Class
#1, with 0.080" by 1" slots, is underway,

Some cursory grinding tecsbs were made on boryllium to determine
¢ prinding is o suitsbls methed of cutting the longitudimal cocling slota,
ching of the surface after grinding rovealed ths presence of minube thermal
hooks. ‘

Q
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gmrk on the maohln;ng of beryllium has
Purther

‘ Some expsrimental
been sfarued by the Sam Tour Company through the Burcau of Ships,

t1th this company will be d;scusscd soon with the ¥ew York 0ffice of

WK ¥
the Atemic Energy Commission.

Brozing
D acasamat L ol
The possibility of using thQQmeur as & broze for beryllium
The bﬁrdlllum can bo "pinned" without the use of
The perts can then be |

as checked some bime ago.
a flux by rubbing a heatod sample with phoscopper,.

Jalned by beﬂulnb aud pressing.
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3«0 25 Separsbtions and Development

3.1 Design Progress (Jo G Lowe)

The recovery of enriched uranium and its separstion from fission
products is to be conducted in the 1200 irea, After decay the [uel assomblies
will be dissolved, separsbod by throc colum solvent extraction cycles, the
uraniun precipibsabed, and refsbricated in the 1400 Ares.

During the pest pericd the design of the 1200 Area has procceded
with emphasis on the design of the eanal, recovery of rejocts, solvent roe
covery, and wasbe disposal, The process drawings arsc being revised to ine
clude the latest pilot plant results, '

3.11 Decay Sborage of Irradisbed Asscmblics

Irradigted fucl assomblies will be stored in a canal for 8
period of approximetely 145 deys to allow for the deoay of the 6,8 day beta
emitting UR3Y 40 a lovel safe enough for handling in meballurgical procosse
ing operations. The candl design is now belng considered; its capacity will
bz slightly greaster then the reguirenonbs imposed by the operation of the
experimental pile with provision for enlargemeont to accommodats oubpub of
ancther pile. Considersble thought has been given bto safeby precsutions in
respest to this censl, Space arrengemenbs will be designed te prebibit the
locebion of an excess number of assemblies in one area. In addibion, cadmium
or snother noutron absorber will be used to shicld the asscmbliss. This de-
sign has not been fixed bo datc, ‘ :

312 Recovery and Deconbamination

The capacibty of the irradisbod fucl mssombly processing ares
is oublined belows The figures shown are bused on processing tw fuel assome

blios containing uranium of 60,37 isobonic enrichment per btwelve hoursz,
: I & ;

Grams of 28 241
Grams of vursnium, bebal 400
Grams of aluminum D720
Grams of fission products - 37.8
Column flooding rate - 60%

Irradiebed shim safety rods end control rods will be proe-
cegsed In the samo equipment under identical chemical conditionse. This
basig for design will pasrmit doubling the processing rate through the sams
cguipment to accommodete an additional pile, '
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! Chemi cal flowsheets using these cspacitiss havs been
developed and izsued for commemt and corrcction, All chemical flow shoebs
heve been so set up es bto indicabe a running matorial balance, In thelr
prosent stabe the chomical flowshests do not show the activity of the various
process sbreams nor the oversll ureniuwn loss "igures." These guantitios will
be added before the preliminary report is issued, after debe on Hanford ir-
radiated slugs heve been obtained from current hot pilot plant oporabionss
The cnumistry has been chonged to sgree with current pilot plant chemical
flowshoet conditions.

Bquipment flowsheets for the conbinmuous proccssing of irradi-
ebod assomblies showing bank oapaciby, instrumentation, serviee linsr, and
all procoss lines have bson developed and are bemn’ checkeds

515 Recovery of U from Rejoots

The capaciby of the reject processing cyele for 1400 Arca
reject material has boon changed from two to one assemblies per day. For
the purpese ¢f flowsheet caleoulations, it has been assumed that this assembly
will ke febricated of the most degraded urenium prorcssed %n the 1400 Ares,
le24, Bn asscmbly which contains 219 gms of uranium of 65428 rnrlohMMnt and.
spproximately 4600 pms of sluminum. This scapaciby is approa sebely 80% over
that reguired by estimabed waegtes and rojects from the 1400 Area,

Begause the size of the d13501ver bekeh is only bwenbty pallons
and since no remote operation will be roguired, it was decided to mako the
1400 reject cycle a bobch operation. In the sclection of conditions for the
batioh extraction, advenbage was token of the high distribution coelficients
{dc = 100 org) for uranium from a 2,5 M. A1 (N0 )3 solubion 0.2 M. in O,

The high concontration of ul{ﬁ35) will b maxn ained b% tho addibion of
Pluo ride ion, Chemical xlo»shheﬁs for this opera *LO&, D477 snd 473, have

been lsoueﬁ for cheoylnm,

3 14 Solvenﬁ Recovery

, Facilities for virgin solvent prebreabtment and used sclvent
resovery will be provided in the 1200 ires. Procedures now used in ths hob
pilot plant for protrbaﬁmert and recovory have been adopbed, Virgin hexone
will be washed with two 1/10 volume washes of 1 M, Naplrodg, .21 H¥0g, two
1/5 volume washes of water, and then sont to purified solvent storage. Used
hexone will be washad with Two 1/30 volume washes of 20% WeOH follswed by a
steam distillabion over a caustic heel, Hexone will be stripped frowm all
agusous phases of colum products and reffingbos, snd from the solveunb ro-
covery washes sid azeotropes. The solvont reeovery plent will provess 370
gallons of hexonc por day., Chemiecal flowsheet TD-479 hes been issued for
checkinge ‘
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Provision for the sslvage of ursnium from both radiocactive
mnd non-radicactive solublons will be provided osn the some basis cublined
in the quarterly roport of Morch 1, 15948, ORNL-B,. ~ :

8416 Wastbe Bhorsge and Disposal

The wasto disposal for the combined 1100, 1200, 1300 mmd
1400 arcas system is now under considoration., The facilidies to be provided
con be divided inbe threc classogs ‘

1) Canyon wusto hold tonks for collcching wastos such as
process condonsatos, caoling wabtor, stcam condensste,
cbe, for smalysis bofore disposal ¥o the storage systom
or rotentisn pond,

2) Permanent sto ragc focilibics for highly radivactive
solutionsg, :

3) TWoste dispossl systom of neutralizers and rotention
........ ponde ;
Facilitics will be sized so thabt the capaciby reguired by the opuration of the
rogearch pile slono is provided initially. If grothor pile is constructed
in the futurc from which fuel mabtorial will Bo processed in the 1000 Project
shemicel facillifiics, the wasbo system vill be oxpanded to sccommodate the ad-
ditional load,

3417 inelybiosl Conbrol

‘ 4 senbrol loberetory for porforming all anslyses for the 1200,
1300, and 1400 isrcas will be provideds 4 now esbimabo of the number of con-
trol somples to be token, patborned aftoer sampling proccdures uscd in the
hot pilet plant, has boon meds., The snalyticol group is now moking a now
gatimabe of monpouwr and space rogulremontes for the mualybtical laboratories.
On the basis of this new egbtimate the sige of the analybical facilibies may
bo sltorcds ; «

318 3Building Lagyouk

The sbudy of the ceooncny of stainless stecl liners for
sanyon cclls was complotoed and issucd as o nomrandum to files The cost of
oell linersper square foot was estimabed to bo approximatoly $5.00. The
lining of n typical cell, 20 x 20* x 15, would cost approximately §8,000.
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Based on information from the operabions group, the sovings made possible

by o stainleoss lined cell wore approximstoly $1,800. Thus, a cell linor

would pay for itsclf in four decontuminations. Past oxpericnce has showm

thut one such deconbamination per yesar is probable. There would, thc,rafom;,'
be 2 definibe economy provxdod by o stainlogs lined cell if the plant opor-
stes for bton years. Howsvoer, pin hele locks or bad welds in the lincr might
make it possible for sctive waste solubions to scop bebwooen the cell wall

and 11:1(3:', thus making deconbeminotion elmost impossibles Obhor mothods of
coabing concrete will be investigabed boferc stalnloss linod sells are aado*ﬂ:od.
In addition, romote oporations will be studied furthore

%el9 Docontaminabion

Facilitios for the doconbamination of oslls and equipment
for the 1200 snd 1300 irens ero now being oublined. It hos boon mssumed
that deconbtamination of the ontirc provecssing canyouns will be required once
per year for ropairs and/or sltorabions, Boefore an actund deconbaminabion
bogins the process oquipment will bo washod out with 41(W0z)x solution made
up s a dummy foed snd run ¥hrough the process os o dummy rm bo romove the
uronium from the process cguipment, This solubion, with its uranium, will
be rocovered in the salvage aren or fed back iwbo the main pmcocas siream.
The first eyecle oguipment m.ll rocoive tww woshos with 60% Hi0g, followed
by tvo washes of 20% Na0H, one day of stewmming with low pressurc steam spiked
at the tonk inlebs with 60% H0y, and finally throc walor washos, All decons
tamination wosbes will be cellocted in the sanyon catch banks whore neutrale
izntion, concenbration, end snalysis for wranium will bo porformed bofore
ultimate disposal, Tho guantities of waste solubion from one such a decotie
tamination have boon cstimabod as follows: :

SQT?;'EH’JO;S ; 14850 gal
20% NeQH : 1,850 gal
Stieam condengabe 1,400 gal
Wakor woshes 15,000 god

Bstimatos for doconbaminating cell walls mnd process vossel and equipment
saboeriors bre now being mado.

Other phascs of the 1200 .rea dosign such as the procoss
tenk overflow systom, canel layoub, shiclding, scrvice reguiremants, change
house facilitios, building layoub, duplieation of cquipmont, aoﬁwﬁ;‘[ ghudy,
venbilations and scourity will be roviewsd bofore the final propsrotion of
the design reporb, , ‘
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chovatory and Scni- Warks {Fa Ly Steshly)

3.21 Metal Selubion

The disgolving of the pllc assembly was investigated on
full scales Originelly the sbjcet of the study was to dissolve each agsem~-
bly at & uniform rate over 24 hours and %o obtaoin o besic solution. This
ves ncoomplished by adding the nitric neid to an excess of medal at e
uniform rate in 12 hours at 65° €, cnd then digesting fer 9 to 10 hours ot
0% €, to reduce the acid concentration of the final solution. This proce-
dure is not nocessary becsusc the irradioted assemblics are to be cooled fow
145 doys after which time very little radicective geoses will vemoin and 2
slov solution rete 1s not roquircd.

L mtudy 1s now in progress to determine the feasibilily of
completely digsolving coch charge of pils assemblics in less then 12 hours,
so that o criticnl mogs builld up will be impossibles The vardebles to bo
investigoted sre as followgs rete of agid nddition, moles of neid per mole
of olumdym present; rcostion temperature, and crud cherscterdsties. In the
£irst runs the reid was added in 1.5 hours at 90° €« The reaction was quile
vigorous ond somewhobt ungteody. By increLsmng the tinc of seid rddition to
3 hours ond mainteining the tempersture ot 90° €, a nore condrolleble rece-
tion wias obtoinede In two runsy 3475 moles of nitric celd per mole of
aluminum was cdded leaving 1.7 and 2.7% of the metol undissolved at the end
of 24 hours. In the tlir& run the ceid to cluminum rotio was chonged to
LsTR and under similar conditions of ceid addition rete nnd tuxpurature, the
netel wes completely dissolived ob the end of seven hours giving a final
sclution of 1478 aluminum nitrote ond 0.75M nitric aecids The neidity of the
other two runs ot the end of seven hours had besn 0.9 and 1,78« In all runs,
the solution tempercture was raised to boiling {106°5-1070 C} after the gﬂld
was added.

Purther work is in PLOEross to deternine optimum conditions
for disgelving the uranium«aluminum alloy and to cwvaluste the crud situniion.

The prolimlnﬁry invesbigation of the pH and specific
gravity instruments for remotec analysis of the metel solution wos not suce
cossful due to foilure of the reeireuleting sysbom thob wes proposed, the
relatively short life (9 hours) of the pH clectrodes, ond the failure of the
speeifie grovity instruments 8ince then rore rugged pH elcctrodes have been
obteined from leeds ond Aorthrup. & pneumpdic specific gravity nefer is to
be tosted to determine if sufficiont accuracy con be obtainede.
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3,22 Complexing hgents in Extraction

The orgenic soluble conplex1ng sgonteg, trien-butylanine
end R-hexyl pyridine, ware nob effcebive zn zncruaoing wroninn decontemi~
nobion under bere flowsheet conditions (1 Al(NOB}B, pH 1+8)s However,
it wos found that at 0,84 A1{NO3)3, 0.0 HN » tht fddition of tri-n-
butylenine incressed uranium d@GOﬂﬁuﬁ’hﬁﬁlOﬂ é’ sz factor of 40, hub the
deconbaninetion wos less by o faetor of two th&n thrt obtzined under hore
flowsheet conditionss Thcrafore, thoge complexing ogentg would be effeo~
tive, only if low aluminum nitrate and ccid condibions were required, The
2mhnxy1 pyridine flowshest wns demonstroted to give no significant incresse
in deconﬁam;natzan factor in both semi-works and pilot plant boghiol-fN

Hydrazine ag a ccmplexing agent has been more difficult
to evalupte, By increasing the squilibradion time from five mimules {0 one
hour with O« M hydrezine the uraniun distribution coefficient increcsed from
049 to 138, The effect of digestion tine end tempersture was then studied,
The feed solution (1,3M AL(NOz)3 B 1,8, 0.5 W, and 0.05 Fe(M 4)2(804)2
was digested ¢t 25° € and it xas found that the fission product diqtributzon
coefficient (aquaausgorganlc} deereansed from 0.05 &t the end of onz hour to
0,008 at the end of 96 hourss The digestion was repeated with C.O03M NpHy ab
850 £ and in one hour the fission product distribubion coefficient vas
0.002, This indicated that by feed digestion at €5° € the fission product
decontamination in extraction may be increased from 103 to 104, This is to
be further investigetede

The use of dlpnen;l thzourpa, another organie soluble
complexing agent, was demonsbreted in o geries of semi-works rung to give a
ruthenium decontaninction factor of 2%104, as compoared to 210 for a bare
flowsheet run, The gross beta decontemination vas inereased by a fsetor of
ben, but the Lenra deconterination was not offecteds The DPT was ndded
to the orgenic phase after szcrubbing, hepted to 50° € for 20 minubes, cooled,
and then passad on to the strip ecolumne The pilot plant demongtration of
thig process failed dus to preeipitation of uranyl sulfote in the digestion
chambere No preeipitate vos found in the geni-works digestion chamber
after 700 hours of operction. The pilot plent conditions differed somevhai
from the semi-works conditiong in regpect to feed wranium coneentration,
time ond tempersture of dig gestiony and DPT eoncentration.

The addition of 0,0QIM thenoyl tri-fluorocestone (TTA)Y to
the hexone solution befors stripping copplexed the zirconium holding it in
the hexone phuse during strippings Baotch laborsbory dotn indicoted that
an additionsl zirooniun decortaningtion factor of 7-10 was obbrineds

3.23 BReducing Azents

Before storting the pilot plent demonstrotion of the 25
process wi ith W mebrl, it s necessnryr o choose ponditiona so thot the
major portion of the plutoniuvm greaant would concentrate in either the
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wagte or product streams Previous work done ot Knolls Leboratory indiccbed
thet the use of sulfemic néid-ferrovs apmonium sulfote reduced the plutonium
meking it less extracbobles  In laborotory tests ammonium sulfomcte was
substituted for sulfrmie ncid to mininize the effect on pH of the agueous
feeds It was shown thot the cddibion of C.O5M cumonium sulfemcte - OWO5M
forrous cameniwy sulfote %o the 1.4 alumintm nitratey pH 1.85 feed solution
decregsed the plutoniwm distribution coefficient (organic to cqueous) from

10“2 for the bure flowshect to 6:5x10~4 under roducing corditions. The
uronium diskribution cosfficient wes cleo reduced from 3.8 to 241, bubl the
overall offect wos to inerecse thc urey umnplntoniar separetion factor from
76 to 32304 ,

The substitubion of ferrous sulfemete for the combing ion
rcducxng agent ormonium sulfomote - ferrous ammonium sulfnte weos suggested,
and demonstrated to be sntlsfactory. The ferrous sulfenate was produced by
sgitobing on excess of powdersd iron in o 303 sulfemie ceid psolution for
four hours 2t room ttﬁpéruthrbt The exeess irvon wos then filtered offs The
resulding ferrous sulfamote was steble vhen stored in o refrigerator but
ot room tempercture; .n smoll smount of yollow solid precipitoted bub thms
hod little effect on the ferrous sulfemete concentration.

The oddition of ferrous sulfzmote to the feed ond serub
coused an increasse in figsion product decontaminetion in pilot plont runge
The study of ferrous sulfemste concentretion, and pre~digestion time has not
ghovn o significant inerease in uraniun decontominations Tempersture and
extroction time effects cre being investignteds

The use of ﬂCYOﬂC*aOlUblb sulfznilomide was propoged a8 o
reducing agent in tho hexone phese to improve ruthenium doconbaminction.
This was posbuloted on the boeis of the favorable results of the agueous
phege inereased d@cﬁmﬁ&mﬁiﬁtioﬂ in the pilot plant runs. Howsver,; laboro-
tory bateh tests hove not indiecoted any offeot vhen the sulfenilomide wos
sdded to the orgenic phases

It was thought that the presence of nltrmte would cemplext
rutheniun making it orgonic soluble ond thereby lowering its decontanination.
However; the addition of 0.003M nitrite hnd no apprecichle effect on the
rutheniun disbribution coefficionts:

3:24  HNeptunium Segaraticn

Neptunium separebion was demonstroted in ope semi-works
yun giving on 88% vlcld yith o fission product deconteninction factor of
approximately 10 boratorm determined conditions of LiM Al{ﬁ03)3,

M 1.5, .05 "«(XL }g&»bf;}\gmliu WoH, and Osd NoH, in the orgonic phose were
used in the eytw<ctioﬁ section nlong with the addition of DPT befors strip.
ping to inerecse rutheunium deeonteninstions Under these conditions, the
neptunimm was corried clong with the uwrenium to be scporched in o second
cyeles It wos concluded that the neptunivm could be recovered by this
procedure with sctisfaetory fission produet decorntomination. ‘
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The offectivencss of the serud seebion in the first column
hes beon less then snbicipsteds leboratory column runs are now in progress
to deternine the cffeet of vorying the aqueous to organic flow rotio, the
serub column height, ond the salt concentrotions. The flow rotio {aqueous
to orgenie) was veried from 0.1 to 0.33 with no significent effect on
deeonbrmination. The sorub column hoight with 3/16" helices in a 1Y glass
column wes incressed from one bo five feet with the scrub decontamination
foctor incressing from 3.4 to 14s8. Under those conditions the HEIS for
sorub was spproximotely 1.5 feet, ond four foet (2.7 stoges) seemed to be
the optimum serub heights The study of voriation of the sclt concentration
in the serud secbion has not been completeds i :

‘3.3 Pilot Plont Development

The 1200 Ares Pilot Plant has completed process investigations
using uronium bombsrdsd in the Clinton piles Eight runs heve been nade with
this meberinl in the post poriod through the first cyele equipment fron
wbich doto were obtoined essuring sdequotc fission preduct and tronsurcnic
element decontomingtion for the first two gycles of exbraction and strippings
Operation of the second cyelo wes ourtailed during the past period bocnuse
of the lov level of activity presents. A4t the conclusion of these Clinton
runs the first eycle cquipnont was eqsily deconbamincted for inspection ond
minor nodifications during whick no najor equipment fauld, leoks, or corro~
sion wee found, : ' ‘ ~

In the pest pericd investigetions have been mede in wiiich the
roducing agent combinction of ferrous ammonium sulphete and sulphamic aeid
wos tosted and reploced with ferrous sulpbamoto and o tontative decision
nede rgainet including 2 hexyi-pyridine es a wmrium orgonie complexant in
extroction and diphenylthiourca os ¢ serub during strippings Other minor
changes nade to improve deconteminotion nnd oporation inelude the use of
Cu Q4N VHO, for stripping and doubling of the previously reported scrub
rotoss Filtrotion study on dhe column feod hos eliminated the use of MnQ2
as o filter cid becsuse of the high ursniun logzes and poor opersbility.

3,31 Comstruction Coshs

: The cost summary of congiruction of the 1200 Area Pilot
showe that approxinstely $235,000 have been expended in the construction of
this plont and nojor veloted faeiliticse This sxpenditure does not include
the building cr the tanks salvaged from the bismuth phogphote Pu seporation
pilot plant snd is oxelusive of any overhesd incurred by the Ock Ridpe
Hational Leboratory for moterial procurement, shipping charges, accoupting
or opercting overhond during consbruction, or expenditures inpurred during
plant design and any ninor changes made through the medium of repoir orders.
Considering the lack of overhesd snd miscellaneocus charges, the figure
quotcd is consciderably low for the true overall cost of the insballation.
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3432 Disaolutimn

Dlssalutlon of urenium metel in nitric ceid in the pres-
enee af exeess netal continucs to give satisfoetory operestion ond resultont
produets Inspection of the type 347 stainless ateel dip pipes thet have
boen in service in the type 3098 0b stoinless dissolver during the dissol-
ving of ten batches of uranium showed that the etching wus no more
pronownced than in the previous inspection uhich wee made after dissolv1ng
tuo batehes of metale The service bebwoen inspections reprezcnts 250 hours
of dissolver operstion ab temperstures of 100-1059 G end approx;mately
2000 hours of storsge of 15 UM solution at 30° C.

3433 Feed Mekeup h«Flrst_gx:

Peed makeup to the desired pH, deseribed in the last
quart rly report as being done by the acid analysis of all component streans,
has vetome routinized to the extent that stock quantities of the warious

solutions are combined, filtered, and then sampled for analysis and pf
adjustment just prior to feeding inbo the columnz; reducing the number of
necessary sauples in the feed mekeupe The concentration of the alumimm is
controlled by speeific grovity measurements and the pH measurcments are made
using o one~drop pH meters Investigetions duiing the past pericd into the
use of indicatorg in the recnrcul&tlng sanplers ss & precess contrel for pH
show promisse

334 Grud Removal Filtratmon

The fecd solubion, whieh is flltﬁfud through a sintered
sthlnlcsg stzel disk of porosity & baving an eras of 240 5g. ine, continmues
to give sotisfactory oporation without filter eidy The sceond expendable
filter disk hod bo be rC?luC&d when it became plugged vwith Mnls fines
during one of the runs {(9X) vhich pave a filter life of only 700 gellons of
solubions The subsequent disk hos beon in operabion for a total of eight
runs znd has processed cpproximately 2000 gollens of solution with evidence
of only slight plugging. This inercese in length of service hos been @
copbination of luproved cperation and method of fabrieoting of the disk.
The use of NolH washes to remove pluggling metericly prcdunably aluminum
oxides is dependent on filtration rotess In some orass it is not neceseary
%o clean the £ilter for an entirc bebeh of 250 gallons vhile in other ccses
cloaning is required tuwice during the rune The inmprovenment in fahricotion
procedures is thet the sintered stoinless steel is helisre welded to p 1/4M
steinless steel backup plate, meking a meshanically strong welded unit os
compared to those formorly mode by resistonce veldinga

one vun {(9%) wos £iltered using 2 groms/liter of co~formed
MnOs as o filter aids Using the bost precipitating end filtering conditions,
s deterrzned by the laboretorys the Filtretion took 120 hours ag compared '
to 20 - 30 hours whon using no filter sids Filtering with ond without MnOp
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showed that the uranium losses were 1.3% ¢s compared to O. Ob% despite
repeated washings of the cake, Decontamination factors across the
filtratien step without filter aid are negligible &s compared to 1.3 for
gross betas, 6.0 for gross gammas, 19 for Bu betas, and 25 for Zr betas
when MnO, was used. The high losses, excessive filtratien time, and
traces of manpenese in the extraction column raffinstes interfering with
the fluorophotometric method of uranium anslysis making extraction losses
unreliable, resulted in deciding against 1nclud1ng hnG in the 1200 Area
flowsheet.

3.35 First Cycle

A totel of eight first eycle extraction and stripping
runs using Oak Ridge Pile irvadiated uguniun which gave material having
1.5 x 107 beta cts/ﬁln/ém U and 4 x 10Y gamma cts/kin/gm‘b have been made
in the past period., The flowsheet conditions given in Figure III of the
lest quarterly report {(ORNL-€) were modified one at a time during these
runs to study process variables., The study of the dﬁto, summarized in
Teble I1 resulted in revising the flowsheet to thet given in Figure 6.
Deconteanination in the first cyele continues to be . dequane with factors
of 3 x 107 for bstas end 2 x 10° for gemmes even ab the low level of
sctivity being investigated, Ru sctivity continues to be the limiting
faotor in decontamination. The total losses of uranium in both the
extraction and strinping column of the first cvv} g gives ondeguile recovery,
being less than 0.005%. '

The use of the reducing agent combination of ferrous
ion nlus sulphamic acid did not aPfect the losses of wranium. The use
of this combination incressed fission n»roduct decontaminatimn, with the
incresse being more noticenble in the second cysle datz, given in Teble
I1II. The ferrous ion plus sulphemic acld wrs added in the scrub stream
in Runs 9 and 10 and geve adequate decontamination showing that the
reduction resction tskes place ranidly, The use of the reducing ion
combination of foprous ion nlus sulphrmic acid gave Pu decontamination
factors of 2 x 107 as compersd to 3 to 5 when neithoer was used end 1
to 3 when sulphamic zeid alonc was used. This indicstes thet sulchamic
acid by itself is not a strong enough reducing nzent to glve adevunte
Pu decontamination.

Instability of the ferrous ammonium sulchate in the
strong aluminum nitrete solution gave rise to the use of ferrous sulphamate,
which is steble. This mterisl wes edded in oxeess of the amount for
meximum ¢ ffectiveness in Hun 14X, ceausing a lower decontsminetion than
wes predicted, Iwidence of o maximum recducing cgent coneentration for
best decontaminction of fission products is confirmed by oxparlmantgl
lsvoratory evideneco,
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TeBLL 1T

Pirgt Cyele Ouk Ridge Laborstory Pile U
~Flowshcet Conditions as in Figure 6 ixcept as Noted

Bun zZ g A8 10% 11X {a) 1% (v) 13 ()  13XE (c) X
Feed .‘ |
1.8 L5 Ll .02 L52 L60 .66 L& 1.0
NHS05-M 0,05 0.05 0.05 0.05 0.05 0.05 0.05 0,05 0.08
0.05 {d) 0,02 (d) 0.02 (a) 0,02 (4) Hone None: Hone None 0.10 ;;;
;
o S e e s L e
0.010 (¢} 0.012 (¢)  0.0025 0,006 0,0005  0.027 0.0009 0.0002 0.0014
fross beta 4x10° 34107 a.9x0® om0’ 02007 7,3a0°  2.9x107 09x10% R
Gross gamma 2,307  1.7x10° 'mog (£) 0u10®  0.x103  4.1a0%  1.960° 0,707 1.1x10°
Ru 200 20 1.ex10% 40 10.9 330 152 B2 99
o asad® Lwadd zaadt mao? ogm0d  wmac®  1umo®  7.ma0’ 2t
Pu 72 (g) 1.3x103 1.8x10°  3x10° A 2,8 1.3 1.02 33

Np - - - - - - 250 6, 35210
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Tablé 11, fddendn

{a) 2-hexyl pyridine added to hexone.
(b} DPT added to hoxons atyeam enroute to stripping column.

{e} 134 and 13B ecual portions of the same run with A& receliving twice
‘normal scrub rate; B no serub, ‘

& ? i int TR 3 28 FelN - ) »
{(d) Feorrous ion introduced 2s FG(NHA>2(SOA)2‘
(e) Stripped with 0.1N HNOE, others with 004N HNOB,

(£) Includes decontamination over filtretion step - extraction and
Cstrivping decontamination factors normsl.

(g} Contaminated from previous heel,
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Hexons with 0,18 2-hexyl pyridine for complexing the
uranium into the organic vhase was used in Bun 13 This meterial ceused
a large decrease in decontamination factors due mainly te chemical reasons,
as evidonged by the fact that :lthough the depontarination factors decreased,
the Ru and Zr still constitubted the usual 95% of the fission product
activities in the product stroeam. ; :

& study of the use of dighenylthiourca (DPT) to reduce
the fission product distribution retic into the agueous stream during :
stripping wes made in Run 12X, The DPT was added to the uwranium-hexone
stream from the extraction eolumn just shead of a mixing chomber, meintained
et o temperature of 60° €. with sufficient quantitics being sdded to give o
concentrztion of 20 grams DPT/liter in the stripping colum. The use '
of DPFT increased decontamination over the strioping colusm to 4.0 instead
of the usual 1.2 to 1.7, but was less than that predicted by lsboratory
and small scale eolumn runs, The inclusion of DPT into the flowshest
2t this time was not warranted beeause U0,50, , formed by decomposition
of the DPT, precipitated in the mixing chamber plugging it after 85 hours
of operation, and the problems of removing the Ru activity and DPT :
from the usod hexone are unsolwved,

: The decontemination of wndesired transuranic clements
o ﬁ {Np and Pu), as shown in Run 14X indicates the latest flowsheet will be
sdequate for the 1200 Areca. The elements will be meinly eliminabted in the
raffinates of the first cycls and chould theiy recovery be desired, they
can be obtained hy processing these raffinates,

Stripping losscs everaged 0.01% when 0,01N HNO, was
used, 0.003% using 0,04 HNO,, and 0,001% using O.1N HNO, (last report)s
Inasmoeh as the use of D.QLEHNO, gives adeguate recove?% and that anmount
of #eid can be toleratod in the Boeond eycle feed makeup, the use of this
strength scid was incorporatod inbo the flowsheetb.

The effect of pH on decontamination cannot be definitely
established in the range of the given data due to the changing of the other
varisbles, The one excention to this is Run 10X which wes mede at a2 pH
of 1 to determine the lewer limits of this variable and geve degontamination
feectors of 90D for bots and LOU for gamma, considerably lower than
degontamination factors obtained undcr identical conditions at a pH of 1.%.
Additionzl pH investipetions will be mede in the coming perisd.
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Scrub flow studies made in Run 13X showed thet
decontemination improved with inereased serub rates. This rupn was a
continuous run; in the first part (A) scrub was introduced at twice the
flowsheet conditions {1.5 gel/hr) and in the second part (B) the scrub wes
shut off. The decontamination factor over the strip column in part A
was 2.0 zs compared B0 the ususl 1.2 to 1.7. This fact indicates that
the scrubbing was very effective in taking out the water soluble fission
producdts, leaving the ratio of the hexone soluble fission products larger
than usual in the product stream. In Bun 13X B the Ru and Zr constituted
less than 366 of the activity in the product stream s compared te the
usual 95%, indicating non-removel of some physically cerried agueous
droplets when the serub section is stagnant. :

The first cyele extraction column has operated a total
of 1400 hours without any evidence of fouling or plugging due to crud '
formation, Inspection of this column after completion and decontamination
from the Oak Ridge Pile aetivity runs showed no appreciable build up of scolids
in the colum. This lack of crud formetion, it is felt, 1s due to the
sare taken in feeding only clemn solutions into the column and the
relatively lerge sizme 1/hY x 3/8" Raschig rings which would permit any
emall particles to leave vis the raffinste stream.

3.36 Secgond Cycle ;

The feed to the second cyele continues to be made up
by boiling down the first cyele nroduct and adding the verious reagents
bofore introduction into the extraction column. &n alternste flowsheet
shown in Figure 7 wes used in Bun 9X with satisfactory results, This flow-
shoet provides for the mixing of the verious reggents and salting agents
in the column to obteoin the desired conditions rather than in the mix
tank, eliminating the tcdious feed mokeun procedure and taking advantage
of the ineressed serub rate. :

The asetivity in the s=cond cycle product continues to
be below uranium background by a factor of 10, making determinstion of gross
bota and gamma decontamination factors extremely unrelisble, The decont-
aminstion of specific fission products ere given in Table IIL and ars the
only reliable decontandination factor dste obtainsble a2t the very low levels
of activity in the second gyele, end they ers at the lower limits of
aceuracy. Run 9%, made with the alternete flousheet shown in Figure 7,
gave setisfactory operation and uranium recovery, During the coming
neriod the evalustion of the alternate second eyele flowsheet will be
made, and it is hoped that the processing of the Hanford irradiated uranium
will give sufficient sctivity in the sccond cycle to meks it posgible to
obtain more accurate decontamination fsctors.
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TABIE 111

Second Cycle Osk Ridge laboratory Plle U
Flowsheet Conditions in Figure I Except as Noted -

+« PRun . 5X . éX . 7X . 8% . x
o 1.68 1.67 1.58 1.0 See
NH80457H - 0.05 . 0.06 Figure
ret + - £ 0.02 - 0.02 7"

“”7§ -

U losses )4 ‘
Extraction 0.0009 02,0018 0.,0004 0.,0011 0.0021
Stripping - 0.0064 " 0.0056 0.0010 . 0,0031 0.0055

Decontamination Factor

B

Rua B - 7 173 SR 7 A , ; 28 o o1e
Zr 21 33 T4 14 20
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3.37 Saolvent Treatmght and Recovery

The oretreatment and recovery of hexone has settled
down into a smooth routine operation which is essentially the same as
described in the last quarterly report, The pretroatment of the commercial
hexone consists of a one molsr sodium dichromatz wash and steam distilling
from a small caustic heel. The recovery of uscd process hexcons consists
of a continuous steam distillation from a coustic heel by adding used
material in a steady stream to the still pot., The process has shown to
give a recovery of 94% with the opurity of the product being depencent to
soms degree on entrainment so thit the distillation rate must be kept
reasonably low, The purified hexsne in cach case exceeds the specification
of less than 0,002} total reducing power and less than 0.01% acidity
caloulated as acectic acid. Recent changes to the distillation eguipment
have increased the distilling capacity and simolified operations, The
residual activity in the used hexone has continued to be mainly betas and
there has been no measurable radiation in the used solvent storage area
znd no difficultiss hgve been oxperlunced during the solvent recovery
operation.

3.38 Analytical Developments

A study of the accuracy of the pH detormination of
process solutions was made which showed thet the dsterminstion remained
within the useful control with a standard deviation of 0,03 pH units.

The study mede with the "one-drop" gless electrode showed similar results,

& similar study using the rapid titrimetric analysis of aluminum showed

that the method was undesirable, resulting in a chanse to the use of

specific gravity os a process control, 4 study of this method showed that
the accuracy was within the allowable limits having a deviation of 2,5% with
a slight, but not warrsnt. d, grester proeision when corrected for temperature
The development of a falling drop specific gravity determination by the
Analytical Section shows promise., Similar analyticel accuracy determinations
on other =nalysis methods will be made in the coming neriod.

3.39 Decontamination of Houipment

At the conclusion of 2 serics of runs investigating
process variasbles using Osk Ridge pile irradisted uwranium, the Pilot Plent
was shut down to permit inspection of the equipment. Only the equipment
in the first eycle required decontaminction using alternate weshes of
hot soda ash, hot nitric acid, hot citrie acid, snd hot casustic. The
study of the effect of the various decontamineting egents showed no
decided advantoge of any one because of the relatively low level of
activity in the equinoment and elose proximity of the various tanks in the
cell, &fter the comnletion of the washings, tho entire cell and insides
of 211 egquinment nieces were sprayed with steam, which reduccd all ‘
radiation readings from 20 to 50%. Another deconteminstion study will be
made ¢t the end of the Hanford runs in an effort to determine more specific
information on deconteminotion with ligquid reagents,
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3.318 Progrom

The program for the next period includes compl:otion of
one half of the provess investigrtion ohase using Henford irradisted uranium,
Varisbles to be investipgated include feasibility of the alterncte second
cyele flowsheet, the optimum conecentretion of the ferrous and sulphanic

iong, effect of pl, and possibly some investigation on the effect of flow
ratas, : '
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2§'SEPARAT£0NS PROCESS DESIGﬁ AND DEVELOPMENT
4.1 Design Proggesgu1300 sres (J. &, Lane)

4 brief review of the work accomplished so far in 1300 area
design is given belows 4 comprehensive review of design work previous
to karch 1, 1948, was presented in the previous guarterly report.

The design capacity of the 1300 Aree has been selected as fifteen
kilograms of irradisted thorium per day. This will provide capacxty
for the output of the research pile plus one viher pile of equal size,
4 typical delivery of irradiated thorium from the reossarch oile will
contein about twenty grame of 23 and 13 and itwo-thirds of a gram of
fission products per fifteen kilograms of thorium, The shortest eoole
ing period eonsidered gt the present time is eight months, With this
cooling period the total 13 activity in o fifteen kilogrem bateh ls
gbout two watts (thirty milligrems of 13}, end the totel fission prow
duct activity is sbout one watt. With e cooling period of eight months
and for one hundred gram batches the requirements of the 23 recovery
pProcess ares :

Maximum total 23 loss, per cent 0,1
Thorium reduction factor 106
Decontomination from 13 : 2% 105
Fisasien product decontamination 10

This purity appears to be satisfactory for production quantities of
23, Whenever higher puritiss are needed, the additional purlficatlan
oper@tions mey b@ designed by the iHVeatlg@tors concerned.

4 comparison betwsen bateh versus continuous processing for 23
recovery hns been mnde and published ns report ORNL-20. For o plant
with the capseity of fifteen kilograms of thorium per day, & con-
tinuous column process is more favorcble than one ueing intcrmiftent
bateh extractions. The egtimobed invesbment and onerating costs for
each process are aseentially the somes.

The cooling period for irredlntad thorium hes been selected for
the four classes of assemblies to be deldivered to the 1200 Arsa.
Teble IV summerizes the cxposure comdition for cach cless of thorium
with the eonsequent produetion of protesciinium and figsion products.
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TgBLE IV

Estimgted 4 Cthltho of Irradisted Thorium

Thermal Périod of liess of Pission Cooling

JFlux 0 Irrediation Thorium 13 Products Period
Froduction Rod ‘ 0% 365 days 12;5 kg 2,9 g 1.65 g 160 days
Production Fod 5.5 x 1030 75 12,5 122 1.2 250
Froduction Fod 5.5 x 1043 13 12.5 46 0,11 310 :
ShimeSafoty tod 2.3 x 1014 15 B.1 12,2 0.32 300

The half-life of 13 is 27.4 deys, the tota] crorey relooscd por Glgs
integration was considersd to be 0 6 pew, The ovstm hoclor curves were
used to estimete the desay curv s for fiasgion ~roducts.

4 series of curves for the decey of flSSIOH aroducts from 23 hes
been prepared., The curves show the totel 23 filssion nroduct ectivity
assocleted with one kilogrem of thorium irradisted for various periods
of time nt various thermsl neubtron fluxes. .0 roport disfussing thns@
ducny curves has been issucd oe report ORIL-35.

- Obher phases of the 1;00'Area Desimn that have reeoived considera-
tion arc: Chemicrl flowsheets for hoth boteh and continuous processes,
spnce requirements Por the storege of irredicted thorium, wall thicke
ness for the 1305 building, SﬁlV"gL freilities, sctivity lovel of
analyticel samples, wagte disposel, and side reactions which occur during
the irradiation of The32, 3 summery of design progress 4o detc with
bibliography and dreowing liste hrs beon iasucd o0& report OHIL-35,

4.2 1300 Product ;emiﬁwarks_ﬁesign

 During the west quarter design work hes boen underteken for the ine
strllation of 23 memi~werks equipment in the sdlvent building now under
construction, ,

The design of the 23 semi-works hos proceeded for chemistry condie
tions in which cither dilsoprnpyl ether or dibutyl cellosnlve may be
used. Since the volumes of process sclutions using dibutyl celloselve
ore grester then those using diisopropyl ether, the process equipment
hes buen sized for dibutyl c;xlosolva eonditions. The plant capacity
is s follows: ‘ ;

Woximum No, of Hanford 4% thorium slugs ~ 2

AS]

Minimam No, of Hanford 4% thorium slugs - 10

Pragessing time pcr batch - 110 hrs




- 59 -~ ORNL~-58

Preliminery design for the 1300 product semisworks wes completed
on March 15, 1948, and the chemicel flowshoets, oguipment loestions,
equipment flowsheets, cost egtimote, ond job description were tronse
mitted to the Flent Pngineering Group for deteiled design.

Lt prosent the status of the work is ne follows:

1. The formel project request hos boen comnleted.

2, The preliminary eost cstimate for the project is
epproximebely $140,000. ‘

3. Detuiling of tanks ond equinment is proceeding.
L. Purchose requests for meny items have been issueds
5, Project approvel hes not yet been obtained from the KEC,

4.3 Semi-Yorks Results (F. L. Stechly)

431 Comperison of Solvcnts

- Four possible solvent extrasction proccsses hove beon
developed bosed on the nse of hexone, dibutyl ecllosolve, or diigow
propyl ether. fTwo of thesc processes muoke use of the last solvent,
The beste conducted to dete hove not differontiated betwsen these sol-
vents becrnuse insufficicnt netivity can be added to follow the
docontomination sceurately. A decision will be mede on the bosis of
floeding retes, reguired column height ond decontemination fectors
obteined in the semiw~works now under construction., Table V presents
e summary of the results obteinod to date.

The hexonc proccss was syperior to the diisopropyl ether and both
dibubtyl cellosolve proccsses in flooding rate (1090 versus €00-700
gol/nr x £+%) and reguired column height (17 £t vorsus 25-33 fh.).
Thz thorium reduction foctors for 21l processcs were of the order of
10", These date indicote thet the fission product decontemination
obtoined for the hexone proccss is lower by o fector of 10 thnn thet
obtnined for the other two solvents.




Comprrigon of Selvents for the 23 Chemicsl Seporation Procoss

TABLE ¥

,.Lguaéugchcd

Serub Solubion

Flow Intios

." }

gomme ootivity in the stripped product wns bockground.

Procoss i
Doserirtion Th{N03}, HHO3. £1(N05) 3 Ga{NOg)p HEO3 pH Org: Foeds OSerub:  Strips  Temp, ®
Tiisopropyl Ether 2.58 O.IE  2.5M “Romo O.F bosic - 51 At 15 L.25 259 I
Hexone 1.3 ©0.05M basic 1.3H Hone Q.05 % - 5: 4z 1: 1.25 20%
Dibutyl Cellosolve , _
{Lov ieid in Food} 2.0 0.2% 240 ilonc - 1.8%% 4 3: 1s 1 25%
Dibutyl Cellosolve o - : o :
{High &eid in Food) 1.25K 1t P 1M 1.5% 4 23 2% 1 20°C
Flooding HETS nt Foieht of Thorium Botba Gomma ‘
‘Rato 207 Floode Column for Feduction  Decontominntion  Decontomination -~
znr/hr th? ) ing (ft.) 0,01 lose Probopss — Protar Fogtopxx¥x : SO
i
Diisopropyl Bther 675 5.5 330 2x10° 75104 0%
Hexone 1080 2.5 17 90 9x10% >103
- Dibutyl Cellosolve o . , ; ,
(Low Leid in Food) 900 4.1 251 42102 2x165 >104
Dibutyl Cellosolve
{High [cid in Fecd) 600 5.7 25! 1x10° Bx10% >304
#*This pH adjusted with Cc(OH)2
- #¥This pH cdjusted with concontrated HH OH ; S . , ; ; , . , ,
**%}a scrub sccbion wna used in these doterminntions. Tuo stogos of scrubbing hove been found to raise the thorium o
reduction factor to more than 10% for ell four of those sysbems. g
#x*¥Roth gross gommo counting nnd FP-54 recdings viere uscd to dotormine the gomme decontaminetion, in o1l csages the &
o3
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Le32 Gonaéntratioa of 23

During this quarter 3281.1 milligrams of 23 wers concens
trated by the babeh diisopropyl ether oxtrection. . OF this tobel 1735
milligrams of 23 was coneentroted from the Chomistry Division dibutyl
cellesulve extrected produst with a 0.0007% loss. The balence of
1546.1 milligrams obtained from the Technivel Tivision colums was
processed with o 0.022% 1055.

The investigntion of the alternete thonoyl trinflﬁoraﬁcﬂw
tone (ML) chelation vroecess for the concentretion of 23 in =
conbinusus counter-current extrection volumn sheowed no odvontage over
the boteh diisopropyl ethor process,. In order to make the process
operable it wes necessary o obtnin o gresbor density differentinl by
substitubing carbon botrachloride for bongenc as the solvent, Batch
data indicated thet this substltutwon d4id not affect the oxtrection.
caefchiunts. ‘ ‘

In conncction w1+h the TT4 concenbration process tho roe
action charncteristics of vardous fission produets have becn studicd.
The effeet of TIE snd aseid concentration on the distribution -
cocffivient ond equilibretion time yos studied for ruthenium, zire on=
fum,y- ccrium, ond columbiume. Scouwting work slsc covered thorium,
aluminum, zrsn, and’ piutonium‘ 4 finel report on this work is being
prepareds :

The study of zirconiun hes led to development of o ehelntion
process for its sepnration from cnlambmum in oxnlote solubionse

4Leod  Solyent Studics

Commercisl hexone hes been found to conbein mothyl isobubyl
carbingl, mosityl oxide, mesitylene, isopropancl, formic neid, ccctic
acid, isobatyric neid, and isovalerdie scid, HRepresontetive semplos
of untreated Shell hexone were analyscd anﬁ shoned average concenbros
tions by woight of 0,22% carbinol ond 0.23% mesityl oxide, Tosts on
the extractibility of 23 from salted agucoous solubion wes not
affected by the addition to pretrested hoxone of up to 5 per cent of
gech of the ahove compounds. No teshbs were run with more than one
impurity. Those studics will be continued,

Procedures for the recovery of hoxone from diphenyl thiourcs
and Z—hhxyi pyridine were devolopod. 2+hexyl pyridine contemineted
hexone was recovered by weshing oith two spe-tenth volu pagsesg of
8 nitric acid. IPT conbamingbod hoxons was rocovercd by stoam dise
tiltlntion to remove the bulk of the DPT, and this was followed by
sodium dichromate, caugstie ond water washos, and a finel steam dis~
tillation, By moonsg of wacuum disbilletion the hoxonc night be ,
reeovered in o gingle operntibn. The reeovered hexonc was used in
laboretory and scmisvorks column runs and showed normal operability,
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Lpproximetely 72% of the DPi ontemineted hexone wes recovercd by
the sters éistillatlon ;foceéurm. The ¢ibutyl ccllosolve flowsheot
rwis peve sho'n veristions in awrendium distribubion cosfficicnts
vhich wore usp@ctuu to W due to the solvent. 4h investigetion of

20 from verious sources ond vorious tru@tngnts shoed 1ittle «ffect
on bthe wrznlom distFbution eocfficicnt, Frectionstion of tho [BC
viclded e lov boiling eub (2.5% by wvolwwe) vhich shoved a 155 dm-
provoment in urendiun distribuotion coufficicnt, This wes thought to
be cthylons glycol mono-n-bubyl cther,

Dovelopmont Tegis

- i b o

-

5.1  Hestb Transfor Roserreh (¥ 3. Diwoa)

, During the querbor, the NeX ciroulebing iﬁ”xbﬁin* hae buon
croeted and is olpost reody for uwee, The pump ¢ as £ cOpy in
stucl of tho east iropn Gushor Pump nes boorn faunu 7 i only
ahout o 6 ta 7 £5. hwnd, L ner elosod dmpoller of o
insbead of the Cormey somioelosed Jlcr of 4 lWCh Gimmebuy hns.
boon designed, <wﬁ ig now helng cor structed, Caloulnt 10?@ indiente
thet it should deliver the desired trnenty foob hoeds ‘

, Theeyeticel eansidereiions hﬂv“ rro*rn,ucd. Ia particuler,
stzzy of & poper by FReicherdt revisls metheds of improving the £o%.1fe
dovelonment proseated in the 1”‘u QUPIt' 1y renprt,  Uhe rrovosed e
nrovoments +ill inelude s more confident cxbonaion inte tho roelm
of highor Pracdétl number fluids, pnd t0o nossibility of ecorrectlons
for chonges in promerdics duc b0 The redial tempersture grodient lL

the fluic,

5,2  hpnitorine the ORI Tecetor (. L. Tinters)

OF the seversl mothofe vhich hove beon considered for ronie
toring the pile, the use of » pitol ftmbe for eir veloeity moosuremcnt
hes beon soloctod as bhe boste 4An olicrnntoe mebhod v shich Lasured

nir veloedty by tho ueo of thormelly scnsitive rousisbors wec dige
crrﬁLﬂ vhen it wre Tound thet the thermistors boesno cxtromely eetive
vhen pleoced in the pile,

‘ The pitot tvhe, which is inserted in a venturi to hoep it from
boing dircctao"fl, iz mounted on tho end of » shicld plug with the
stetie ond totel preegsurc tuboe comivg out through the plug. The
pitot is locatoed shout onc fort dnside tho gres T such bubes
heve boen in the »ile for 30 dnys. Tho dals, Aopna mmnometer,
is shoun on Figuroe . Fluetustiovs In volocity H«v\ ALYy ?kuﬂ 0BTy
104 et ordinsry onersting conditions, nnd ! : s legs kb
thea 5%, hon fluctustions do occur g - g}
hoth tubes, Mich indicetes thek, by comperd
chonnel to thet of » refercoec clrrucly th
quitu sensitive,

JUJ l‘ i‘ﬂ
ﬁity in oreh

. . 3
g e nede
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It is prososed thet the nenometors be replaced with diffcrene
tinl prossurc gages of the strain guge type so thet flow can he
Gﬁsily/rccordfd on o multipeint continucus recordef. Thogs goges
arc smell cnough to be mounted on the end of the shicld plug, ond
een be mede mors gensitive then a manometer, Two gogos hove boen re=
coived, ond vill be installed on the pitot tubes ns soon cg tho

uzmllury 1nst unentation is assenbled. ~

5.3 §hi¢1§;pg (T s Kygor)

Soveral teetu neve boon run as listed in tho Po loving para-
grﬁpns. ; . :

Lt the roguest of Henford Bngincerivg @ orks, furthor tests
hewe been conductod on tho strength of MO fyopc conercte ofter sube
jootion to clowntod tempersturcs or pile radisvion, Soveral small
gemples worc censtructed, contrining shot only, cenned, nnd inscrted
into a water cooled holc which cxtonds to the centor of the pilo,
The samplos were oxposcd for onc month, ~nd compre sgion tesbs were
run oa the irradicted samples og well os standerds which were pres
pored at the same time, Ho deleterious offect on sbrongth wes
obsorved, No change in physicsl npporanee of the somple or distorte
ion of the grg tight ;1umiﬂum cong vos deteoted, '

Scveral MO s”mplos nore prepared and pleced in a farnoce ot a
temporature of 105°C for varying periods vp to o nonth, Stenderd
L8TM compreasion tosts were run and no decrosse in strongth was in-
dicated, ~

Plens arc underwvay for ¢ massive test to bo copducted to in-
vegtigote pourdng snd handling charseteristics cs well ns other
physicel propertics of FO type concretbo,

cmples verc propered and shipped to Hanford for tusts of
redistion attenuction in o 3" holc in the Hanford shicld, (lso,
g1l semplos ore prcparnd for further rodintion stability tcets in
th: high iium aveilablc ot Hanford.

Lrrongonents are being mede to obtain severel 3% cores from the
Oaic Ridge Pile Shield in order to detormine the chrngo, if any, of
the strongth and composition of the conercte used in this shield.
It is planncd to uge diemond core drills of ¢ commoreiel fype. .
BEquipment cnd pursomncl for this drilling heve been located and n»go—
$intions nre undorwny to seeure their scrviccs.

Gonsidereble tinme hﬂs becn spent on plenning of fubure roguires
aents of o broed shiclding progrem, O ostudy wes prepored to indicote
the fecilitics and monpomer roguirerncnts of such o progrom, with re-
gpect to the technicel aspoets end the freilitics required for
radiation and stbtenuation mensuremonts.
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"piseussion of the isobope containcr problem is now underwey with
roegard to the developnent of throw-awsy sonteiners to decreese cxpense in
hendling, decontemination, ond elericsl expense involved in the present type
contoinerss The Operstions Dopertment bes alreedy begun a preliminery
investigation of this protlems

5a4 _'aetricallF smeter

A flowmeter operating on the electrocaloric principle has been
developed for remote measwrement of rediocactive fleows in the range of 20 ce
to 200 ce per minute. ;

Pigure 9 presents s schematic arrangement of the meter with its
condrol snd indicsting devices. A nichrome hsater element (2) is wound
shout the insulsted central section of 1/4 in. tubing (1) through which the
liguid is flowlng. Temperature sensitive resistors {3,4) ("Thermigtors,*
Yestinghouse Electriec Company) located st the entrance and exit of the
hested section form two elemends of & Wheatstone bridge scross which is
conneeted s Brown "Electronik® null detector (7): With the proper selection
of resistors, (5, 6) & desired constant tempersture difference may be mein-
tained seross the heater section by varying the energy imput of the heater
ith changes in flow rate. This is accumplished automaticelly by the
“Flectronik® cireult whiech amplifies unbanlance signele regulting from flew
changes and transmits the signsls to a mobor opersted Vardse trensformer
{2, ©) on the 110 volt hester pover line until bridge balance is stitained.

A wett meter on this line indiestes ingtantaneous flow and & watt hour meter
serves &s o flow intesrator. The typieal colibration shown in Figure 10
indicetes the aceuracy which msy be expscted of this flowmeter.

in attempt is being mede to substitute thermocouples and & simple
potentiometer circuit for the Whermistors® and Wheatstone bridge shown in
the sketoh. ‘

This devise will be installed in the Hot Pilet Plant ag soon as
parts now on order are recelved and assembled. i ,

5.5 Radigtion Stability

This is to be a long range problem, bhe objesct of which is to
study the physical changes thet oceur in meterisls thet have been subjected
to pils radiation. ‘ ‘ ,

Vory littls effort is being expended on this problem at present
due to a lack of manpower. It is expecied, vwhen monpower becomes avaeilable,
that the proeedurs for underteking the problem will be as follouss

le 4 survey will be made of existing dsta and this will be compiled for
future reference. :




GIRGUIT _FOR ELECTRICAL FLOWMETER
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2¢ A study will be made to determine the types of materisls vhich
- ghould be tested first, snd to determine the specific tests that
‘need to be made.

3. HMoterdsls will be plﬂced in the pile for o specified length of time
and eompared to non-irrcdiated samples.

The most wrgent need for this work ot the present time is on
plastiecs, insulating moteriels, oils, cnd gresses. A few very limited tests
have been done to gain information on meterinls for use in the pile mognets.
& summary of these bests is given belows The moterisls listed were kept in
the pile for 35 deys ot an aversge temperature of 100° F. A comparison of
the flux to which the scmples were subjected with thet of the flux ot the
megnets of the high flux reactor is as follows:

&t M¥egnet on High ORNL Resctor
Flux Rezctor

Thermal neutron flux -~ n/{em?)(sec) 3 x 107 ‘ 9 x 1011
Epithermal neuntron Plux - n/{om){sec) 3 x 107 9 x 1010
Gemmz flux — photons/{em?){sec) ' 100 9 x 1041
5 Sample ‘ | Remaxrks

Ceroc covored wire | The insulation is very easily damaged

by hondling, and seems to be guite
porougs When removed from the pile it
was covered wibh o green powder of
copper oxides During irrsdiaotion the
insulrtion rssistonece dropped from
14500 megohms per inech to O, and the

breokdown voltage dropped from 800
wolts to O.

Foermex covered wire , The insuletlon appeared to be slightly
: : wore brittle after irradiation. Insu-
lation registenee changed from »200,00
megohms/inch to 86,000 « breskdown vole

tage chenged from 5000 volbs to 2,000,

Formver covercd wire Yo changs in appesrsnces No changs ip
‘ insulztion resistance. Breakdown vol-
toge went from 3,000 volts Lo 950
voltse :



Semple

Wire covered with rubber
end vernished reyon braida

Amphenol and rubber
covered wire

Laoecquered glass braid
insulating spoghettl

Birnback insulating
spaghetll

Transite
Nien

Bekelite

Silnstic 160
{silicons rubber)

8ilsstic 150
(silicone rubber)

gilicone stop cock grecse

9 - / ORNL-~58

Renorks

 The varnieh wos badly chorred, but the

rayon wes not opprecisbly affscteds
Insulation resistance dropped from
290,000 megohms/inch to 40,000. The
breskdo,m voltage dropped from 16,000
volbs to 15,000 voltse

The rubber turncd blzck, and brittle, but
the amphenol wrs not notleeably offecteds

. Insulstion resistance went from >700,000
. megohme/inch to 0. Breskdowm voltage

dropped from 16,000 volts to 800 volts.

Tfurned block, hard and brittle.
Turned black, hard and brittle.

No change.
Ho changes

A grect mumber of smell crecks hed formed,
all in perallel plenes. Blisters formed
on the face porallel to the planes of the
erockss ' ;

Became very hord end brittle.
Become very hard ond brittle.

A small amount of gresse wns sealed im &
glass tube ond ingorted in the pilee
Then the tube was removed it wng con-
nected to o monometer %o see if gassing
had occourred, The tube exploded when an
attempt wos made to open 1t Lo the monoe
meters The grease hed become very huord
and brittle. ;
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The fellowing three specimens wers somples of adhesives to be
used in holding together the laminstions in the mognet cores Tuo thin
strips of sluminum were glued together with each adhesive and placed in the
piles :

Brkelite cemont  Boeame hsrd ond brittle but still showed
good odhesive propertiess
Clear glyptal . Remeined tough and plestie betwsen the
- métal stripss Seemed to hove better
adhegion than the bokellte cement.

Silicone resin Poorest of the three, but did show fair
' adhesion.

5¢6 Induced Activities

I% is very often diffieult to determine aceuradely the amount of
gamme netivity to be expected when materials are removed from the piles
This is especiclly true of matericls of construction thst have been in the
pile for a long bimes It is proposed thot ¢ lorge mumber of maberials be
subjected to pile radintion, ond decoy snd cbsorption curves meassured upon
removel from the pile. These curves can then be onalyned for the proportion
of each pmmme conbribubor, its half life and snergy. In most cases it
should be p0551ble, zith these doto, to dotermine the clements which are
involveds :

A small amount of prelzmznary nork hes boen done on this problem,
but due to & lack of manpower, it is progressing slowly at the present times
A feu somples of metals hove been removed from the pile, wfter two months
irrediastion, ond data src now being colleecteds These preliminory data will
serve mosbly bo determine the size samples thet should be used and the
method for teking the datoe All of the nccessory equipment hos not yebt been
assembleds ' ‘ : :

5¢7 Henford Sluv Corrier

Avperatus is being assembled for an exporimental investigeotion of
the maximum slug tempercture in s modified carrier to be used for shipment
of hot Honford slugss J. As Lone has celeuleoted this meximum tempersture to
be Z45° F brsed on o heat output of 660 watts for 12 slugs. If the carrier
is londed o its capncity of 19 slugs, the heot output znd moxdmum slug
temperature will be correspondingly greater.

- Dummy oluminum slugs with o resisbtance wire imbedded in tho center
will be uged in test work, Heat inpub will be supplied electrically. Maxi-
mum slug temperutures rate of temperatura rise, moximum ézrrier temperature,
and the time required for slugs snd carrier to reach an equilibrium tempera—~
ture ecan be determined with properly placed thermocoupless
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5.8 Abgorption of Redistion from an Ock Ridge Pile Slug

The finol report on this problem is now being typed (OQNL-SS)
Tt shous the deccy of a slug over s period of 150 days e ken through chcrul
thicknesses of lecda A comparison is shown between experimental and
theoretical voluess :

£.9 Packless Valve Development

Three companics are now colloboreting with this laboratory in
the development of a setisfectory bellows sesled valve, The Robert Shaw
Control Company, Alluy Steel Products Company, and Hemmel Dohl compony. The
Robert Shaw valves, twe nanunl ond one remote contrelled, are to be delive
ered in Junc for testing. The other companies are still in the design
sbages

5.10 Stean Jet Tests

: A Schutte end Koertlng Steam Byphon Catalogue No. 217, size 17
suction by 1" dischorge by 3/4" steom, mede of 316 stainloss stesl was
tested for steam pressure of 10 to 80 psi, The minimum and maximum flow
rotos were 2le4 and 64.2 liters per minutos (5 6 to 1649 gallons per minute)a
Its starting suction was 19.5" of mercury. A 1/2~inch jet is now being ’
tosteds )

5¢11 Woste Treatment

A survey of the reodicactive weste problem ot this lzboratory is
being started to record tnc gourco, quantity and chemicol composition of the
vorious wastezs Two wasbe disposal processes cre belng 1nvest1gatcd; the
first for the 25 proecss alun1nﬂm'wltﬂ%t wastes, and the second for decontnd
effluent froem the chemicsl vaste tank which is passed through the settling
pond to the creck. In both problems it is erpected that a conbination of
ion exchange, precipitation, and eveporstion will be required to obtiin tbe
required concentrotion of the actlvc wastes.

AMdsorption of 25 aluminum nitrate waste on Dowex 30 (B0 to 100
mesh) and Dowex 50 {300 to 500 mesh) ecotion ezcnange resing was studied in
the laboratory to compore elubtion with nitrie and sulfurie ncids ot 25% ¢
and 100° Ce The oluminum exhibited a tailing out effeet under oll condi-
tions, The decontamination footor for bets was 6 and for garma was 3 using
Dowex 30 resin ot 25° © when 94% of the aluminum was elubted to give the
following decontamination factors: beta 2.7, gomma 1.3, In the scni-works
columng, bhe Dowex 50 resin wes investigoted using 0,50 nitric ceid and 5%
oxalic acid ot 25° ¢ and 90 €. The highest beba decontaminetion, a factor
of 25, was obbzoined with oxalie acid at 25° ¢ with apnroximbtely 7% of the
aluminun eluteds At 90° C the beba decontominction factor wes 15 vhich
was equal to theb for nitric aeid ot 259 ¢ ond 90° C, ?
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; L somple of the waste effliuent from the chemieccl waste tank
(t-6) was odsorbed and eluted to give the follouing decontenination factorst
beta 15, gomma 30,

The results of the ion cxchange work indicated that the removal
of the aluminum before adsorption would be desirable. Two precipitation
proccdures have bosn demonstrated to yield compuet precipitotess By the
erystellisation of cluminum sulfate fyrom an sthancl-wober gystem, gomma
decontamination faetors of 10-20 were obtaineds 4 graonular cluminum
hydroxide ean be preocipitected by the cddition of formiec acid ond uren,  Both
of those prosedures reguire lerge omounts of reagents and may not be prac
tieals The use of ferrie hydroxide o8 & seovanging preclpitate ig being
considereds

6+ Phygicol Fueilities

6.1 frchitectural Desisn

 The deaign of o stendard hood to hendle & ond Y activity up to 10
nillicuries hus been completsd ond necorded fovorsble comment from o1l
interested pertics. The novel festurs of such g hood involves a floor level
bypass which closcs simultensougly when the hood doors are opensdy providing
¢ wniforn flow of «ir thyough the hood« The behevior of the hood under
usuel opercting conditions will be debermined experimentally by mesns of a
model, on the besis of which finsl drewings will be prepereds 4 skebeh will
be inpluded in the nuxt querterly roport.

642 Metollurgicel Engineering Eouipment
" The new controls for the 20" x 30" kipsta Mill are being installéd.
This new cquipment will provide dynamic broling and reverse cs well as speed
control for this mille The 12" x 14" United Rolling Mill is being installed.

Several furnsees have been locrted at ¥-12 which are available for
tranefer heroe They ares

3 Type 56 - Hevi Duty, Usecd, Mufflc Size, 53 x» 7% x 15"
1 Type HD 10187, Hevi Duty, Used, Muffle Size, 7% x 10" x 18"

3 Type LL213N, Hoyes, New, Muffle Size, 10" x 10M x 547

N
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The four Hevi Duty furnaces hove boen requisitiloncds.  The Hayes
furnaces are of o special design for usc with 110 ¥, 3 phase current. Treng-
formers are not aveiloblee If o source of power csn be found for them, one
will be set up to be used with the 12" x 14" mill. The type HD 10187 Hevi-
Duty is not ecquipped with a tronsformer, but one econ be aecquired since this
is a2 stock furnocoe ;

Plans zre being formulsted for the future layout of Bldgs 101-B. In
order to pursus the program which has been proposcd for this section, some
new equipment will be necded. A partisl list followss:

1. Degresser
2¢ Vocoun rmelting equipment
3+ Cleaning tonks ;
Le 100 ton hydrzulic press -« 2 ram type
5« Forge hammey
6+  Spot welder f
7« Bor rolls for 12% x 14" Will
e Small roller loveler
9. Welding squipment
10, Milling machine
11. Lothe
12+ High temporature furnace
13. Controlled atmosphere furnace

7. Scrvice Tork

741 During the Quarter 60 lbs. of braze mebal, 11.5% Si-Al slloy, was
prepared for Brocklhaven Notionsl Laboratorys This wes east inbo LOOO gme
ingotss It wos ollod until e 0.000% sheet resulted with cmough cross
rolling to give a sheet 24" wide. It wes then shonred into strips from
0,100" o 0,110" wide. : :

1.2 239 onriched uronium cluminum clloy slugs heve been prepared for
radistion ot Honford for subsequent use in the Pilot Plants The enriched
moterial was received as U308, and reduced in the usuedl monner to give an
18% alloys. The aversge wranium recovery for the 13 reduchion heats was
95.27% ond bthe wraniuwm percentege varied from 18.06 to 18,51. Thore were
39 remelt hests and 19 sercp hests in which the alloy wes diluted to 4425%.
The recovery in all these heats vas within the analytical error; iecsy
spproximately 1%. The uranium percentage varied from £.23% to 4.45% in the
strop heals. . ? ‘

These slugs are nou ready for shipment, pending clsarance at
Hﬂnfordg : :

743 U~Al slloys of 30% to 40% U were cast and rolled to 0,035 for the
Knolls Loboratory st Sehencetadys No difficulties ware encountered and

yields were goods
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7+ Some progress has been mode toward fabrication of o pile exposurs
tube for 8. Siegel of the Physics Division. This tube is Lo be used as a
source of fast ncutrors for irradieting samples in the X-10 Piles It is fo
be 12" long, have a meon diameter of 3.3%, ond be composed of an alcled
U235 A1l nlloy. Using the punch and die which hod been mode for the fuel rod
cobive plotes, four 0.160% cores of 25% U-Al zlley (natursl) were puncheds.
These were fitted in o frame punched so that the cores were side by side,
and separated by 1AM dead clumimm with 2% cluminum cround the oubsides
Frome thickness wau 0.125%, A4 gover of 0.080" was npplied end the shest o
rolled to C.125%. This gove o corc with outside dimensions of J«5% x
10-3/4". The sha:t vos trimmed to 13% x 10.4" and rolled in the sheet mebal
shop inbto ¢ tubs 13" long. The edges werc then welded, Moximum varistion
from roundness wis about 1/32%,  Plons are being mode to fobrieste the tube
with onriched urinium. 1

7«5 The possibility of producing dispersions of blsmuth in aluninum
va8 tested briefly. According to the phase dicgram the two metals are
lorgely insoluble in the liquid regione Houever, the mutual solubility
inereasecs udth inercsse in temperature., It should then be possible to pro-
duce digpersion by repid cooling from a high temperciure rogion of complete
solubilitys Two mixturecs containing 10 end 20 weight per cont Bi were
heoted to 1400° € and ccst in an iron molds Re-hecting of polished seobions
indieates BY dispersion. The 208 Bi sample showed some separation of Bl at
the botben whieh might be deercosed by more ropid coolings The latter
somple durkens ropidly on exposure bo molpburcs

7e6 Twoe gnall preferentinlly cooled ingots of gold and silver were
prepared for use in thermal conductiviiy exporimente by the Metellurgy
Divisione f

Ts7 Serap Indium wetal colloetod by the Chenisbry Division was romelted,
cogt into billebs, ond eold rolled into vorious foil thicknosscs.

Sa ze?ésnnel

The Techniecal Division contoined 91 teehnicnl and 89 nonetechnicsl
employcos as of Moy 28, 1948 This iz o decrease of 10 technicel and an
inercase of 2 nou~btechnierl empleyecs over thoe figures showm for the lpgt
guarter ending Morch 1, 1948. ; :

Bires

1 Chemieal Bugincer (Kitzes)
2 non-technicel cmployces (Burnott and Thomeg)
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Terpinsbions

»

5 Chemiczl Bngineers (Leverett, Briggs, Honson, Tellls and Levenson)
2 Civil Engineers {(Hovorka and‘Kocur% :

2 Metallurpgists (Cockrell and Lawson)

2 Mechonicrl Engincers (Rochrenbeck end Hill)

Transferred in

1 Chemist from Chemistry Division (Gost)
1 Chemicol Enginesr from Chemistry Division (Ellison)
1 non-technieal cmployee from Operntions (Eeck)

Tranagferred oub

1 Stenogropher to Power Pile Division (Tuttle)
1 Clerk to Chemistry Division (Snow)
1 Non-technicerl employce to Chemistry Division (Howser)

,AifoLuuy»4“ Jn C:chiiaéﬁﬁ

STHART HeLATN




V3gy 00v!




