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PIIE TECHNOIOCY - W. X. Woods

PHYSICS - P. F. Gast

In preparation for operation of the IR pile, charging of uranium metal wes .
begun during September. The critical size ot‘ the pile vwith no coonng vatu',‘
mthetxmesmrmnﬂtobethamunwtofnmomﬂerthamcm

’ir&rtical sizeofapile mntainim cooling \mtormdotmimd rortho
time since the initial loading of B Pile. The observed reactivity effect
ormmatmmrmtommmmummmmxpu
measurements and to smount to 2% k.

A reactivity coefficlent test was perforwmed in the small wet pils. 'Ihisvill
bacmnpmdﬂthacoctﬁcienttmmmmnxloaddpmtodmm
effect of neutron loaksge on the coefficients. :

The H-10 lcading was effectively completed with the special loading of 796 tubee
in & pattern vhich encloses Si€ tubes. Tho rate of reactivity loss has been
ncderets, and it is ipdicated that no enriched uranium will be required to
coopensate reactivity losses as exposurs cortinmmes.,

A loss of 70 ih hes been observed in the reactivity of D Pile. This loss has
been associated with a high rete of roisture removal from the circulating gas
of the pile. The source of the \rat-:r lcak has not been discovered.

Critvica.l masses of plutonium soluticns have been determined in 12 and 13 inch
dismeter spheres with full vater tampers and interpretation of the data s in
Progress.

The precislion of positioning of the control rod in the Test Pile was greatly :‘
improved during the month by changes in the mechanical systen.

ERGINETRING - G. E. McCullough

In order to reducc expsnsion of the H Pile, modifications were made in the
grophite structure sc that tube bearing graphite dlocks could expand without
distorting the pile. With this modfffed structure the expansion of the pile as
a whole is detcrmined by the expansion of the non-tube dlocks until the point
is reachud at which the expansicn of the tube bearing dlocks has closed the
original gaps which were provided. !easurements of iths pile structure during
the past year indicate that the H P1lc oxpansion will be very low in comparison.
“o that experienced 2zt the D, D aand © Piles as long as the rate of expansion
is comtrollad by the mon-tube bearin; dlocks. During the past month samples
of graphite were nined Irou the iare of frocess tube bearing blocks. X-ray
measurerents of thes: sanpics indicate that these blocks have expended at a

rate which, if continued, would requirz about 13 years to close the gaps around
the blecks,
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The stalnless steel nozzlos at the D Pile were replaced with aluminum nozzles
during the latter part of August end the first week of September. This was
done to reduce the serious corrosion of the ends of the aluminum process tubes
vwhich was caused by the galvanic couple between the aluminum and stainless

steel, Similer roplacenents will be made at the B and F Plles as fabrication
of the new nozzles is completed.

A serious leakx of water into the graphite of the D Pile beceme evident shortly
after the long shutdown for nozzle replacement. Removal of water from the plle
atmosphere by the dryers has been between 100 end 200 pints per day. Operation
of the plle has been continued although temporary reductions of power level
have been required. Various methods of locating the leak have been unsuccessful.

The Naval reactor high pressure water recirculating test equipment (ANI-140)
was given & final 48 hour test run at 1500 psi and 550°F, following which the
pressure tube was in~*2llsd in "A" Hole of the H Pile during the pile shutdown
of September b-3. The ojuipment with & dummy charge has been operated
satisfactorily during pile cperation using pile process water as coolant and

also with normal recixculstion of distilled weter at 1500 psi and 540-55Q°F,
for 210 hours.

METALIDRGY - B. Ward

The everage reactivity of caaned procoss material has shown no improvement
during the past month. Tosts designesd to determine the causes for the low
reactivity have been delayed due to tlie overhauling of the 305 pile.

Observations mede on the s&8s enalysis line indicate that the inconsistencles
Zn the emount of hydrogen fourd in various P-10 target slugs mey be caused by
hydrogen diffusion through tlc hot furnace tube walls. The apparent hydrogen

content of a slug can be increased by increasing the humidity edjacent to the
outside of the furnacec tube wall.

X-ray oricntation studies on uranium, rolled at temperatures (1150°F and G50°F)
which may represent the exctremes in the present rolling process, show that
the degree of prcferred orientation changes markedly in this range,

P-10 OPERATIONS - J. . Chattcen

During Scptember, 1950, 1hh slugs wers extracted in 33 batches and one batch
separation of accumuletzd outgas fraction was made. Two of the batches were

inadvertsntly air-conteminotod urd cight other batcheos had product purities
below (%,

Two gloss blowers reevived intornal contamination in excess of the current
working limit. Th. sourc. of yers.nnel contanination is still unknown,

Extraction opcrations werc trensferred to the cvening and night shifts during

the month, te piirmit crection of a 300 foot stack during deylight hours by
construction personnel without protective equipmont.
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“8dd1tional information will be obtaincd.

New facilities permitted welding of canned slugs to be performed in Bldg. 108-B,
rother than in 300 Area, during OJeptember. This zvoids the possibility of
contaninstion by etmospheric humidity during shipment of umwelded slugs to

300 Arvea. A totel of 3,174 slugs were fabricated (machined, canned, and welded)
during the month. Production rates were reduced to 1250 slugs per month at
abtout mid-month and the operating force was reduced to five men. An inventory

of TT49 slugs existed on September 25, of which 1130 had been teasted and
approved for pille use.

(]

P-10 TEVELOPMENT - W. M. Harty

During Septcmber the btasic hoalth standards for P-10 werc reviscd by the
Health Ipstrument Divisions in a direction to permit major incrsases in the
permlsgible body 1limit, permissible atmospheric concentration, and permissible
daily steck emission. The new health standards have a profound effect on the
P-10 production program, the Hanford I’-10 development program, and the supporting
activities of the Knolls Atonic Power Lahorctory and the General Engineering
and Consulting Laboretory. The stripping of P-10 from by-product strcams of
the production opervstions is no longer riquired for health hazerd control;
stripping for cconomical reasons reuains to be evaluated but thils cen be
developed in & logical manncr rather thon as an emergency.

As analytical tools are developed further,

The Knolls Atomic Poweor Loboratory hes indiceted the feasibility of stripping
P-10 from bty-product guscs using vellcdlum black ard uranium. Using palladium
black, the product will cortcoin P-10 oxide if the feed gas contains P-10 oxide
or air. Using uraniwa, grudusl poisoning is cncountered it air is present.
Using a combiunation of both palludium black and uranium, a satisfactory product
should be obteincd mecting existing specifications in all respects except
isotopic purity. During the remeinder of 1959, the Knolls Atomic Power laborstory
will continuc with the rescarch end development oif' such a stripper line and
work wit.. the General Enginecring and Consulting Leberatory in evaluating
conginecring feasibility. An economic study of the desirebility of providing
o stripping linc thon can be made.

Equipnment development work on the glass lines is in progress; the first
reviscd line should b.: conmpleted Octover ), 1350,

The degigr and construction oo tli: metal line vy the Goneral Engineering and
Consult ing taboratory is proceedin: or sevhcdule. Life tests on various pileces

of cquipment, includi e the holium oncrated metal Toopor pump ond check valves,
erc in progress.
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FROCESS - J. B. MWork

Separations Plent Assistence

Th: metal solution storage tanks (6-1) used for batch meke-up have been
recalibrated for use with manometers for weight determination. It is
expected that this wikl provide better control in making up dbetches.

The produciion ted® designed to shorten the lanthanum fluoride by-product
precipitation cycle has been temporarilys suspended to allow investigation of
factors leading to poor and erratic decoataminetion.

The Metathesis cell (F Cell) nas been repiped at T Tlant to incorporate the

use of two centrifuges. A time cycls of geven hours with a decrease in waste
loss hes béen demonstrated.

The assay of the first product solution in the Isolation Puilding is now
determined by counting methods. This formerly was a chemical analysis.

Purification and TFebrication Ilant Assistonce

Froduction Test 23%-1, titled "The Destruction of Oxalic Acid and Hydriodic
fcid in Oxalete Gupernctes," wos storted during the month of September.
Solidification of the concentrete in the still on the first rum required
that the progrom ve deleyed 1111 the solids were identified.

Iroduction Test 231-10, Supplement A, as described in FW-18659, was written
and/pompleted during the month of Jeptember. It was determined by this test
work“that & loed factor of 3.03 %+ 0.15 graws per gram of product could be
used s the end peint for the evaporction carried out in the 231 Building.

noutine sampling of the P-4 solutions in the 234 Buildiug wos chonged during

e wonth of EScptonber Irom one sempic Trom ooch btoitch to one semple from

every tenth betch.

e

,.,,,‘
N

A production test, BW-19005, for the eveluation of a skull recovery process,
is being circulnted for epproval. This process invnlves the dissolution of

skulls in o HNO3 - HF ncid mixture end the recycling of this solution through
the 231 and 234 Buildings. i@

Two cestings with a four-hour outgessing period, es prescribed in o pert of
Production Test 235-1, werc being ,,m'occssod at month's end.

Coating rctccts incrensud to wonroximotely 35% o throughput during the

month of Septumber. Zince sovirl vicees wore rojected due to conteomination
at pointswhere the trinod tips tonclied the picecs in Hoed 25, a triple tripod
supprort similer te the onc *n Tond 26 w=s nlso instelled in Hood 29%. In

ndditiorn, rinor chngss in procosy rro being tricd in en cttempt to obtain
% wore uniform hoet distribution ovir the picce during conting.

DECLASSIFIED ==
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234-5 Procrns Devolopment

Athough it has boon shown in the laboratory thet the skulls produced in the
casting opcretion in the 235 Building con be dissolved by boiling in a
mixture of 16 ¥ HNO3 - 0.4 M HF, proliminary corrosion studies indicate that
Yyrur glass cnd 25-22 Cb steinless arc attacked unrkodly by this hot secid
ture. o

The uso in tho leboratory of hydroxylesmine hydrochlorido instoad of HI to
obtein Pu(III) from the higher dR1da®ion std@k led to o bulky and slow
sottling precipitate when plutonium oxaletc was struck.

Cut film ond the noccssary fixturcs to autorediogreph the finel product from
{Phe 235 Building for conting thicknoss were rccoived from Los Alomos.

Stack Gas Disposcl

The silver reactor cnd Fiberglas filter to be instakiod in@he B Plent
diesolvar ccll have beci placed in mock-up(ibst. At an ailr flow rate of

100 cfm, aprroximatcly 3 hours cre required to bring the reactor esssembly to
the operating tompercture (200°C). It has bocn dotermined that the equipment:
will onnble tho recctor to operate with a high degroe of thermel stebility
under conditiong of widely cond ®cpidly verying hoet loads, although minor
changes in the tompercture reguletion point are @equircd.

CHEMICAL DEVELOPMINT - R. B. Richrrds

(@

During the period, all nccessery "cold" solvent oxtraction development for
both the Redox and Wnste Motel Rocovery mocesses wes completed. Further
®) studies for trrnining purposes will be resumed during February, 1951. Several
o Redox studice were condnctaed in the Sccle-Up unit to test the effecigef the
IBF "conc" distributor on flocding. While the distributor lowored
flocding polint sonowhot, tho contoctor will operete satisfectorily as
prescntly designed. Flooding and lossos in the Redox IB and IID contactors
were also checked for the effect of ferrous sulfemate and ferrous eammonium
sulfate plus sulfamic acid. The results indicete no apprecisble cffect on
oither losscs or flooding. Thae lattor reducing egent can be purchascd
diroctly, thus avoiding tho menulacturc of forrous sulfemnte in the Rodox
plont,

go TBP studius wore discontinucd following & sorics of runs in the Domonstre
ton Untt (3-in, din. pulsc column) which csteblished tho following
conclusions: (1) In thc RC system, "hybrid" plotes (one side conted with
polyethylenc) hoving ©.070-in. holes displeyed westa losscs not significently
lower then those for the wrescnt "stondexd” certridge contrining 0.125-in.
holes, (2) The usc of "nestud” pletes (G plrtes spoced 1/b-in. epert) with a
5-1n. spreing botween nests did not inprove losscs or flooding. (3) A
2-7/8-1n. éi~mctor erririder In the 3-'4. colimm indicoted that the die-
netrienl ecletrrnee for the plont ¢ riridge mey be 1/3-1n. without rffecting
column efficioney. (b)) RA ~nd I°C "lcés herted to 11C° £ 10° F. did not
prodice wn cprreciable chengs in wernium losscs. (5) &ddition of cocting
rcmovrl solution to simul~te the silicr contunt of the metnl wnste rosulted
in sttndord behevior in the pulse colurn., (6) I study with simulcted

1
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supernete produced losses of 4.4% end pointed to a change in pulsing conditi
or flow ratios if the plent is called upon to process this @ateriel alone.
(7) Processing of o simileted "soft" sludge resulted in standard weste losses.
(8) The substitution of Qa01 W E,30, fof 0.01 M ENO3 in the RCX stfeam
produced similar extraction efficiency.

The dtudies described sbove (101 TBP rufls, 9 Redox @®uns) gere conduc®ed
during the first two weeks of e period. The gemeining ®ime Bas ®een
directed towerd placing the solvent extraction equipmen* {R a ¢®and-by
condition. OSeveral processing steps élre being designed gor addition to @B
Demonstration Unit to increase @ts vetue as c training unit. Work ow) the
preperation of technicel manuals and operanting pPocedures for Redox and TBP
is actively under way. (@

CEEMICAL PESFARCH - 0. F. Hill

Diluents for Tributyl Phosphate Extrnction Process
e L e~ st —-—-‘--l‘@

Tke achievement of desired physiccl properties of the@ributyl phosphate
system for metal extrrction depends on dilution of the TEP with an inert
solvent. Criterie in the choice o diluent include viscosity, density, flas
point (safety), ~ost, effect on distribution of metel ions and chemical

stebility. Chlorincted solvents would probebly meet the requirements if an
"inverted" system (orgonic phose henvier then tqueous) were used. Since this
1s not contemploted for & Hanford process, the commerciclly aveileble petrolet
products eppear to offcr the grectest promise. i

{@. Properties of ten diiuents rocently vestignted included ASTM boiling ranges:

with initicl boiling points from 160™. to 200%. end final boiling points
from 190°C. to 270°C. end indiccted much more selective refining in some cases
Densities veried frex 0.754 to - 0.804 ond viscositios from 9 to 19 millipoise
at 25°., Viscosity of o 15% solutiopzof TBF in such & diluent would vory
only slightly above thot of the diluoMt clone. The umrteriels exnmined showed
cromatic cnd olefins below 1% in most ccses’ ond the highest content found
was 10% cromutic cnd 2% olofin. . ®)

X
Extraction and scrub studies were corried out on ¢ feed solution G.33 M UNH
3 M ENO3 prepured from Honford dissolver solution to determine the effect of
the diluent on decontcmination in tributyl phosphete sxtraction processes.
One extrection ond three scrubs were employed simlating the RA Column in a
Metal Recovery or Furex-type process. S5hell Spray Beose , Guif BT (Versol), _
Stoddard Solvent, end Stenderd 0il Compeny Specicl Base 01l geve decontaminotio
factor values of the order of 107 while SCO-149 wes slightly lower, though
gtill eccepteble, with r velue of 4.5 x 10%. Cerbon tetrachloride was some-
vhat supgrior to hydrocrrbon Gilients with o decontominetion foctor of
3.2 x 10-, /'\
KD

Spike studies with various orgrnic irmurities which might be expected In
kerosens-type diluent rever.led no deleterious effects on decontcmination for
eliphatic olefins, cyclic unsatur-tes, or for bronched chein crometics.
Aromatics cnd olefins m.y be objectionoble from a chemicol inertness stond-
point; however, the relctive importconce of this hrs not bren completely
esteblished, especially cs to the effect of continued contact.
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No pignificant difference is found in uranium extraction as the diluent
composition 1s charnged.

@ On the basis of these studies, there is little to choose from among these |

/ solvents. However, from an operational standpoint, a low viscosity and Qog
density swe desireble while maintaining a flash point in excess of 130°F.
Accordinglyy for a gf¥en edraction colum design, specifications for physice
pro, erties should be limitod to considerably déMaller ranges than obsei®ed
anong ®hese diluents.

sg Modification

latoratory studies are being made to determine the feasibility of recyclin®
the solution obtained by r.work of the lanthanum fluoride by-product cske to
the bismuth phosphete by-product precipitation step rathew then to the
-lanthanum fluoride product precipitation step as is now done. This proposed
change would resnlt in meterielly roducing the total waste volume from the
concentretion process end in rcducing centrifugation time in the lenthanum
fluoride product precinitation step. Although all plutonium losses found on
... 3 laboratory scele werc somcwhat h.ig,her than those obteined in the plant,
@! ‘@'  tho losses obteined when recycling the rework solution to the bismth phosphat
' by=product precipitotion were not eppreciably greater then those obtained when
fol¥owing the current proccdurc.

Scavenging of Dissolver Solution by MO,

Tke addition of Cr(NO3) 3 (5% cxcess) to dlssolver solution containing permang-
anate precipitatos MnUs which is an excellont scevenger for zirconium end
niobium. Although the scevenging cfficiercy of MnOp is not a function of the
rate of precipitetion, it docs incrcase as the acldity decreceses. Using
6.5 g/1 Mn0, (sams ceke volume as 20 g/l Filtrol), the amounts of zirconium
and niobium removed are 90. T% and 87.5%, respectively, at +0.58 M HNO, and
99.3% and 98.5%, respoctively, ot -0.1 M HN03 Intcxmedinto scavcnging
cfficicncies ere obteined at ecidities withih the ebove limits. Multiple
scevengings ol dissolver solution with MnQs increases the removel of zirconium
erd niocbium activities such thet removel of » 99.9% is possible.

)

Iz
9

If more then o smell cxcess of reducing cgont is nddod to dissolver solution
ccataining KMnOYy, somo of the MnOp (or MnOf) is roduced to Ma*+, thus loworing
tho quentity of MnOp formed. Since some pormonganate is roduccd to MnOg by '
wveter or dissolver solution impuritics ot olovated tomperstures, it is desir-
tble to know tho actuul amount of pormengencte presont before tho addition of
reducing agent so that a lorge oxcess of the reducing egont is avoided.

Feither plutonium (IV) ncr vutonlum (V1) & ¢ adsorbed by MnOp end mother
liquor containing plutcnium ci be removed from the MnO, ccke oy 0.01 M HNO

weshes. The MnOs may be c- qv-'“cqt.q dissolved in nitrlc acid contrining o
slight excess of HpOs. O.a _

3
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ANALYTICAL, LABORATORIES - F. W. Albaugh

Mass spectrometric amalysis & P-10 by-product has shown somewhat higher v
%ritium contents than those indicated by KAPL and Los Alamosg and has indicated
the presence of appreciable quantities of wate@ and organie ¥ractions., It is
suspected that the impuri.t.fes @ecsult from improper preparation of samp®e bulbs
and a test has been initiated @o verify ®his, Analyses of by-product and
product, together with the determination & ionizatiog, factors, accounted

for the forty-odd mass spactrometric analyses completed on the ®wo-shif®
basis during September.

The determination of hydrogen and total gas in can.>d lithium-aluminum slugs
proceeded routinely on a two-shift basise Approximatel®one-third of the
samples, representative of canned material awaiting test in the Bldg. 305
pile, have been analyzed. Although it is agreed by al) parties that the gas
density method for assay of product is inaccurate, and should be replaced
as soon as possible by mass spectrometric or other reliable procadures, twe
chemists have been trained in the conduct of this analysis and will be avail-
able on a two-shift basis when production operations are resumed. In all,
twelve menbers of the Analytical Section are participating in the P-10 pro-
@ gram on a full-time b»sis,

Continued effort in the development of improved fission product methods has
led to mcdifications of the standard methods for determination of radio

zirconium and radionicbium, In both oses the time of analysis has been
reduced about four-fold.

Preliminary tests made with the newly received hollow cathode spectrographic
excitationsource have siown that the unit emits oxygen and fluorine lines.
This tends to confimm literature reference at the unit has the unique
advantage of permitting spectrographic detefhinations of the nonmetals,

ENGINEFRING SRRVICES - C. A. Rohrmann

The review of the Rosener preliminarv plans and specifications for the Radio-
chemistry Building was completed, and arrangements were made through D & C
for certain essential design changes. These will raise the architect-engi-
neer fee about $3,L00, but should result in a construction cost raduction

of about $50,000. Most of this saving will result from the adoption of

congtant-volume type laboratory hoods. No extension in design time will
be involved.

A.E.C. apuroval was obtained fer Project C-39L4, Part II, which covers pre-
liminiry construction work on the Hanford Works Laboratory site, and this
field work was initiated by D % C.

Technical li~ison work continued on the design scoping of the Pile Tech-
n?logy Bui'ding, and considerable timc wag, spent with D & C in connection
with thefa 2stimation of this building's &hst as prescntly plarmed,

Ap increasingly large proportion of the total capacity of the Tuchnical Shops
.both machining and glass work) hzd to be assigned to the needs of the P-10

e “Eﬂlﬁba“ - |
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program. Most of the experienced glass blo.ers were required to work a

6-day week and by month-end plans were completed to place the entire Build-
ing 101 Shops: on a 6-day wesk, beginning October 2,

STATISTICAL SERVICES - B.F. Butler

A unique sampling plan developed by the Statistics Group has been used
successfully in connection with the reactivity testing of P-10 fuel slugsm
This technique permits the rcjection of lots containing slugs exceeding .
specifications, with any desired risk, at the same ti.e requiring no assump-
tions concerning the variability within a specific lot. Only the average
and range of a particular sample are required. Hence, the test is easily
applied to production conditions. The principle involved is equally appli-

¢ ¢cable to many other sampling problems. This technique will be submitted
for publication in a technical periodical.

LIBRARY AND FILES - C, G. Stevenson

Operations in the Libr*iry and the Classified Files proceade' routinely
dur Sent.ember,
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