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BIOLOGY DIVISION

Bxperiments on the mutability of neurospora of specific loci are
progressing; = considerable amount of information is now available on
the relation between ultraviclet dose and reversion rate at the inosi-
tolless locus ubilizing microconidial stocks. Oenetic analyses of
colehial typss appearing on minimal media in conmection with reverse-
mubation experiments indicate that these do not represent ‘partial”
reversions of biochemicel mutents, but are norvhologicel mutants which
gegregate from wild-type as single-gene differences.

The yield of x-ray induced chromosomal aberrations in Tradescantia
can be increased {for the same x~ray dose) by simultansous treatment with
ultrasonics. The yield of one-breask and two-break chromosomal aberrations
from trestment with 250 r of x-rays and 250 r of x-rays plus five minutes
trestment with ulirasonics {about 9,000 cpm) have been compared. From
an analysis of sbout 2,000 eells, the ratio of x~ray plue ultrasonics/x-
rays alone has been found to be 1.3/1 for both one-and Lwo-break goer~
yations. This incressed yield is about the same as has been obtained by
centrifugaticn in conjunction with x~rays

The occurrence bf several interesting morphological mutations hag
prompted the pointing at the mutetion study along a differert iine then
previously anticipated. It seems necessary to gtudy the relative frequency
of the different types of mutstions obtained when various radiations are
used, sinee there is a possibility that all of the muytants are not pro-
duced as s result of the same mechanism,

The microbiclogy gection has spent the past month in studying the effect
of ultraviolet on Scensdesmus obligus and Chlorella pyrenoidosa, with
colonies picked for mutstions. The specific type of mubation wanted is
one effecting the mechenism of photosynthesis  Screening methods are being
tried for this purpose. Two mutants of Scenedesmus have been obtained
which fail to grow on mineral medis with COp and light. These mubants
will grow when dextrose is added to the medium. Ixperimente sre in pre-
gress to study these mutants thoroughly from the standpoint of their
pigment and photosynthetic reaction. Dr. van Hiel's culturse of purple
bacteria srrived and some work has been started on them.

Two sxperiments on rutin ave still in progress and shonld be finished
during the course of the next thirty days. The first studies the effect
of vutin upon local radiation injuries. The tail (rat) was exposed to
2hO0 - 3600 r and the effect of rutin upen the course of the injury is
being Tollowed. The second experiment checks the effect of rutin upon
the survival of rats subjected to two sublethal exposurss of x-ray at an
interval of two weeks. A prediminary endocrine experiment has indicatsd
that the rat deprived of ite pitultary gland hag an LD~5(%, sbout half
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that of the normal. An exposure chambsr to irradiate the skin of the rat
has been tested out, and es a result of these tests another impravsd
chamber has been ordered.

During the past month apparatus has been designed and constructed for
preparing and analyzing gas mixbures of varisble conposition and for equili-
brating blood with these gnges at precisely conbrolled known temperatures
{0 05%C). Improved vessels have besn dedigned and constructed for conduct-
ing diffusion experiments. Semi~remcte control eguipment has been
completed and tested for converting asctive pobassimm carbonate, as obtained
from the Clinton ryesctor, to isotonic potsssium chloride. Studies are now
in progress to test whethér erythrocytes will maintain their normal
characteristics in vitro under the conditiohs bf the new bxperimert s which
we propose to conduct in the near fubure,

Multiplication of snimals in the breeding cdlony is proteeding very
well. Tebulation of the tests for Salmonella, carried out since the mouge
colony was established, indicates no particuler denger f#ém thig organism.
Preliminary radiation expsriments in the somatic mutation project have
besn sharted. The results are encoursging for the further development of
thie project,; at least so far ag the ability of irradiated pregnant femsles
to bring their litbers to term is concerned. Work on the techniqus of -
artificlal insemination ia now procesding along two lines: (1) insemination
of estrous mice through the vagina; {2) injection of sperm into the ovarisn
capsule of mice that have mated with sterile males.

CHEMISIRY DIVISION

During this month progress of interest has been made in the direction
indicated below. ~

In connection with the xenon problem, the remote handling devices for
the Pdl, preparation have been installed and found to be workable after
the usual amount of minor alterations. Final assembly of the glass
portions of the equipment can now proceed.

The X~ray emission spectrum of element 61 has now been photographed
at ¥~12 using a sample prepared here. Excellent photographs of the four
K linss were obtained. As a by-product of the large scale prepsration of
element 61, fairly larga samples of 2 vy 3al55 and ca. 20 y Sml51 have
been prepared

A new ﬁevelapment in connection with redicisobope production is the
recovery of Csi37 frem weste tank supernatant liguid by adsorption o a
regin column

The development of the lithium slumirum hydride reduction of COp for
the preparation of Cl4 lsbeled methenol hss progressed to the ceompletion
of 2 run on a tracer scale. ,




Further effort made to determine the conditions favoring the existence
of the new, cubic phase of BeO suggests that carbon, perhaps as Beol,
ptablilizes the new phase by solid solutlon formatiom.

Part of the declassifiable work of the last few montha was presented
a2t the Americen Chemical Sceisty meeting in Chicago. Ten papers were read,
four on the design of laboratories for radiochemistry, two on the transuran~-
ic elements, two on ion exchampge ss a separabtion method, one on gas adsorp-
tion and one on & phase ruls study of the sysbem UOpS0)~Hp0.

PEYSICS DIVISION

High FPlux Reactor

The gervo system ie now operating satisfactorily from signals generated
by the regctor simulator. It moves a 30 pound control rod; it can beold
the neubtron level constant teo 0.1% when Xepp is held constant and cen
correct a step change of 0.2% in sbout 0.3 seconds. Further work on the
sarve gystem will be directed towards developing a new tachometer, al-
though the present system is in general sstisfactory and could be used ag
it ie.

Critical experiments uaing lucite in the Be reflector to simulate
wator have continped. It has besn verified thabt the 3 kg resctor actually
will have about 1% excess %%eff and therefors the originally compubed
eritical data for the high Xk flux reactor will need no major revisions.

Nuclear Physics

In the neutron decay experimesnt, work econtinues in the direction of
increasing relisbility and reproducibility of the results. An experiment
was made with the reoctor off and & pure gowma source subgtituted for the
bearm. Charascteristic foil differences end voltage differences observed in
‘the presence of slov neutrons diseppesred. This is significant because
it tends to collaborate the inference that these differences are produced
by decay probons.

Work on anthracene scintilletion counters continues with procedures
for producing large clear crystals having been worked out. The crystals
have now been used in the delayed coincidence work and the apparatus refined
so that delays of as Llittle ms 1077 seconds can be cbserved.

Neutron Physics

Measurements of the ccherent scattering cross section of the elements
is comtinuing. In the case of Co & proncunced spin dependence is observed
fooh = 1.5 b, Otor = 5 b, Lead, on the other hand, shows only s mmall
{if any) spin depen&encegg con = 11.9 b, #5ot ¢ 13 b. In this comnection
it should be mentioned that Fermi and Marshall gave o v&luec{éch 2b.




This bears on the nsutron-eleciron croas section studies of Havens, Rabi
and Rainwater. They assumed no &pln dapen&enca which is Justifie=d by the
new meagurements.

Study of order-digorder lines in the ﬁi—Mn system has been started.

The scattering of neutrons by liguid CCly hes been measured. The
observed peaks correspond to those obtained in X-ray and electron
diffraction studies except that neubron scatiering shows the characteristic
slower £41l1 off in intensity with angle. '

The study of the stopping of fission fregments in helmum, air and
argon is now ‘almost completed.

In the study of short life scbivities a number of substunces heve been
investigated. There seems to have been found a new short lived actlvxty in
Ta, but this cannot yet be stated d&fxnitely

Tha&retical_ﬁhyaxca’

A atdy of the feasibility of aligning nuclei in splids by strong
magnetic fislde at low temperatures has been undertaken. A discussion
group bas been formed snd is meebting weekly for the purpose of investi-
gating possibilities in this field. It appears that at a field of 40,000
gauss and & temperatures of .0L°K it will be poseible to lane up mors than
20% of the nuelei with non-vanishing spin. ' ‘

Monte Carlo celeculations have been completed for slowing down of
neutrons in weter and for the problem of multiplications by n-2n in Be.
The Monte Carlo method for calculating multiple scattering of gamma rays
is being investigated and it appears to be beset with difficulties ;
conneetsd with the polarization of the gamme rays. In anticipstion of
the procurement of a large digitel computer, s discussion group on coding
methods and principles of computing wachines has been organized.

Selid State Physics

Al-U Alloy. A third group of samples, expoged in the Hanford reactor
for 300 days, bas been investigated. Msesurements of the dimensions,
slectrical and thermal conductivity, and hardness have been completed. No
change in dimensions has been cbserved; the conductivities are now
reduced by a factor of sbout .6; and the hardness has incremsed from an
originel value of RphC to Rgl02. In the sample in which 1 atom in 130 of
the alloy has fissioned, evidence of brittleness has appeared, but the
maverial still has some ductility.

Semi-~condustors, Samples of Ge, 5i, Se, and Cap0 have bveen exposed in
the Clinton reactor umder various conditiens of location and local shielde
ing with €4, Observations of the electrical rasistance while in place are
made by bringing leads out from the samples. The resistanse changes are
guite camplicated in some cases, in others relatively simple and in #ccord
witlh the hypothesgis that displaced stome produce new acceptor levels in the
bombarded semi-condiuctors.




U-blistering. The appeasrance of the "blistered” U slugs from Hanford
suggests the existence before irrsdiation of macroscopic regicns of inhomo-
geneity in the slugs. RBvidence of these regione is being sought for by
minute changes in slug condour after thermel cycling. A simple bubt sensi-
tive prsfllcmeter good to .0001" has been develope& for this parpose.

POWER PILE DIVISION

Regctor Design

Kavy Beactor Studics. Tentative requivements for the construction of
the amctive Yuel assemblies for the reactor were established for use as a
guide in the development of suitsble fabrication technigues. The design
gtudy of & mechanical combtrol vrod drive hms been nearly completed for seven
comtrol rods. This design incorporstes individual epring return drives for
each shinm rod under emergency shutdown conditions but with provision for
ro-ongagement to permit resumption of opermtion. Attention hag now been
turnad toward consideration of a mersury control “rod” to estimate the
Tensibility of applying such » system to his reactor construption Its
chief adventages ars a meterial reduction in pressure shell height, and
poasitility of considerable Plexibility in the number and size of control
"rode' 1ncor§orate& in the reactor. Work was resumed on the study of the
surge tank and is aimed at a design which will answer the major problems
without attempbing to carry it through to a complete construction désign.

Hanford Ezperimertﬁl Faezlxty A recommendatlon was submltued to the
ARC Readbor Development (roup to provide in the Hanford reactor gt least
one axperimentel test hole passing ccm@letely through the resctor with a
return duct through the foundation. Such a test facility would permit
future testing of power resctors on 2 laboratory scsls. A section of the
reactor wnder investigations weuld be consbructed, ingerted in the hole,
and operated as nearly as possible under the propssd operating conditions
of the nuclear power plant. The results of a preliminary analysis of the
problems assocoiated with providing such a test facility were submitted to
the ARC. :

Ehnlear Enginséring

Navy. Water-Looled Heactor Study Stadies of six~inch an& oight-inch
beryllium reflectors bhave been made. The saving in fissioneble material _
content of the reachor over that of the water-reflected reactor ig suffici-
ent to 3u$tify sorious oousideration of beryllium as a reflector materisl.

ﬁnalyais of a zirconium~water reactor is progreesing. Reasults to date
show that 1f the reactor can be constructed with a water-zirconium yatio of
sbout &, and caen be provided with a beryllium reflector, less than 20 Kg.
of U235 will suffice for steri-up of the reactor at the peak of the poison
CULVE.




Calculations have been made for an array of seven three-inch comtrol
rods in the bare equivalent reactor. The reeults indicate that the three
inch rods will control a large excess of U230 above the apprmxzmataly 20 Xe.
contemplated for the reactor.

Beactor Simulator. An anaxysls was nade to determine whgther the net~
work constents could be so adjusted as to make the lumped network exactly
esquivalent to the daistributed electrical analog of the reactor at mesh
terminale. The analysis showed that the correction factor reguired is not
independent of the multiplication comstant, X.

Engineering Analygis

~ Preliminary calculations were begun for a water-coole& Raval unit to
cperate st a pressure above the critical pressure for water, and with reasctor
water coolent temperatures high enough to make possible the use of supere
heated steam at about TOOOF total temperature st the turbine throtile.
Problems were investigated in commection with the design of a hest sxchenger
boiler and superheater to trangfer the heat from the reactor coolant to
steam for use in driving the turbines.

-Mazarialknevalopment_and Txperimental Work

Static Corrosion Tests, Static corrosion tests heve been run on
samples of zirconium, columbium, aluminum, and titeniws in the presence of
distilled wabter. The tests run at 300°% did not show much corrcsion of
the sample. However, at 3509 the corrosion was much more evident on all.
gamples. Zirconiom and aluminum heve been teated most as interest centersd
on thess two metals. Tt is plenned to continue those tests with varying
temporatures and perhaps the addition of HpOp to study corrosion chavacteri-
stice of the metals in contact with the dissociation products of water.

H_Eynamicuﬁerrosion Toate., Hguipment was designed for destermining the
corrosion reslstence of resctor materisls in the pressnce of high temperature
water under conditions as close as possible to those encowntersd in the
water-cocled reactor study. Tour test stonds were designed based on equip-
ment aveilsble on the area, and 1s &eelgned to operate at 600°F and 2, ODQ
pai pressurs), N ;

) GCLA Heat Transfer Researchy Prog:am Nogctlat1ona towards sebbing wp
a research program under Dr. L. K. Boelter at the University of California
at Los Angeles on heal transfer to water et high temperaturss snd pressures
and rates of flow up to 50 £t. per second, together with the study of "film
bolling” and density varistions with time were continued. The method of
bandling the sdministration of the program has been esbablished and an in-
formal agreement reached with reapect to the pize and cost of the program
88 well as with respect to the subjects to be investigated. As a prelimi-
rary effort, an experiment will be conducted to investigete heat transfer
and pressure drop for water flowing in a tube at system prossures up to
about 2000 psl. As a parallel development it is proposed to set up experi-
wents $o investigate the boiling phenomena by employing a glass tube with
an electrically conducting film as the heat source. A4 small amount of work
was dong preparatory to sefting up an experiment on the stability of flow
in parallel tubes which transfer dlfferant amounts of heat to the water
flowihg upward,
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Creep Test Bxperiment. The purpose of this experiment is to meesure
the creep of the materials while undergoing reactor radiation. Work on
the instrumentation for the experiment was started hy designing & rig for
testing a microformer coil in the reactor. Some bench messurements were
made to check the feasibiliby of & pneumatic micrometsr. High pressure
and high temperature tests wore made on the bellows which is being consi-
dered for the creep apparatus.

Miscellsneous. The thermal expension of several Be0 rods was measured
and the expansion apparatus was modified to enclose the sasmplsas in en inert
atmosphere.

RADIOISCTORES

The following table indicates the number of shipments for March and
April, 1548, and a total-to-date figure since Augus’s, 18k6, the start of
the Isotope Disgtribubion Program.

March - April TOTAL

1988 1948 AUGUST, 1946, to AERIL, 19&8 Inc,
Separated Material 521 211 2,301
Unseparated Matorial 78 58 | 908

TOTAL 299 269 : 3,209

Two hundred and eleven of thé monthly shipments were to off-project
customers, thirty~one to other Atomic fnergy Comnisgion installationa, and
twenty-sevenr tu foreign countries.

In order to make the shipment of radiocisotopes to foreign countries
less expensive, it has been decided to raise the radistion limit on rail
and boat shipments from 15 mr/hr to a maximum of 200 mr/hr. Por the
present this will be done only in specisl cases vhere an unusually large:
amount of activity is desired. Mogt rail shimments will cenbinus 1o be
made with less than 1% mr/hy at the surface of the container to keep,
insofer as poasible, the same standards for aly and rail shipments. A4s
soon a8 regulatiorspermit, sir shipment will be made with higher than
15 mr/br radietion at the surface. This will effect s considerable saving
in welght and, conseguently, in cost of air shlpments‘

Iodine Develament Work

A run with dead slugs was made in the tantalum-lined dissolver to
continue tests on the efficliency of the removal of eluminum cosbings with
ten~porcent HNO,, containing 0.05% Ha{NO- }2 cabalyst. There is some
evidence that a slight mervury contaminslion of the UNH solution occurs.

If necessary, a portion of the uranium will be dissolved in seventy-percent
HNO3 and discarded to prevent any possible Hg or ALl conbamination.



A series of tests were performed on dead slugs in glassware vhich
showed that the bonding on Hanford slugs can be removed only with caustic
stlution, thus making it impassa.ble to do thm work in the tartalum««linc,d
dissclver.

ol Devalqgment Work - {From 383221

Tha installatlm oi‘ f&cihﬁms for Gll‘ - Beql\’fg work is practically
complete.,

Experimertal work has gone forward in testing a number of Ba{0H)p
absorber-precipitutors. A system is being devised whereby dry BaClhls,
which is quite dangsrous Lo hendle, need not be sorapesd off filter discs.
The Bally is beirig handled as a slurry, centmi‘uged, and dried in the
f:xml cohtainer.

Fwsion Productks

UNH solution carried over from the last dissclver yun was passged
through the all-colum equipment, mainly to secure the Zr-Ub and Y fractions.

It has been declded to decontaminate the cell and completely revise
and simplify the equipment. The original equipment had been instelled using
gtainless stesl in many placed, including the head bank. Ta prevent
coryosion by the sulfuric acid used to remove uranium, ong-percent HNO3
had o be added. It was found thet even this small ampunt of HNOz injures
Amberlite resing over a period of time. Furthermors, “HCL cannot be used,
which seriously limits the flexibility of the equipment. The sguipment
will be re-installed, using only glass and plastic. In the revised flow-
sheet, Zr-Cb will bs absorbed on & small non-ion exchange pre-columm and
most of the remaining fission products and wranium will be passed to the
large four-inch column, After the uranium is removed with sulfuric acid,
a2ll the remaining activily is removed from the ecolumn with 6-10 ¥ HCL.
Most of the HCY is distilled off this eluant, the residue is diluted with
vater, and it is passed through s long, thin, columg; the actividy concen-
trating in a tight band at the top of the column. The activities are then
fractionsted from this column with citrate solutions at various pH's. In
the original system, citrate solution wag used to elute maberial from the
four-ineh colwmn, HNO, was added to destroy the complexing sction of the
citrate, and the mctivities were placed on several small colums. However,
tight bands of activity are not formed at the tope of the colums by thxs
method and the aubsequent fractionstion is very poor.

About 150 millicuries of yttrium was purified during the month and
is ready for shipment. The limit for alpha contamingbion was changed from
70 efminfuc ¥ to 150 c/mm/mc Y because the former value is too low to be
consistently counted in the presence of the large amount of beta activity.
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The purification process for Zr-Cb has been worked out and extraction
eguipment for one-half-curie batches is being est up. The Zr~Chb is
extracted in 0.5 M TIA~benzene, the Pu washed out with dilube HCL, the (o
extracted with sbrong BC1, and most of the TT4 is removed from the orgenic
phase with sodium hydroxide. The amount of complexing agent in the organic
phase is then ao small that the tightly~-held Zr may be extracted with HCl-~
oxalic acid solution.

Ruthenium {Ral0f -1y}

P ;

Aboubt 150 millicuries of Rut%® were purified during the month. Some
trouble with yields wes experienced by the regular operating group in the
primery sepavation of Ru from the Tank Farm wastes on ferrous hydroxide.
A study showed that it is necegsary to use the pure grade of ferrous sule
fate origiunally used in working out the process and that the sample of
supernatant uged to check yield must be drawn from a point high up in the
tank, well away from the settled ferrovus hydroxide.

The Ru distillation equipment is being reviced and mere shielding
added to permit safer operation. :

A method is being sought to re-caryy the Ru@es from the accumulated
ferrous hydroxide precipitates, thus aveiding distillstion from large
volumes of liquid. Precipitation of copper sulfide in a sulfuric acid
solution of ferrous salt and Ru seems prcmiring, an sighty perceunt yzeld
being obbained in the first experimants

TECENICAL DIVISION

Reactor Mock-Up and Sneineering Development

Congtruction of the reactoy mock-up bas started by the J. A. Jones
Constraction Company. This will include & full scale model of the reactor
tank, s0 set up as to test the hydranlic and wechanical foeetures of the
high~flux reactor design. The design work on the mock-up bank and its
contents is not yet complete. Roactor engineering tests, including
corregion, scale formabion and hest transfer, thermal stresses, heat
diseipstion, fluid flow, radistion stability, comtrols, etc., are continu-
ing.

The design of the beryllium assembly is progressing. Stock-piling of
vacuum cast beryllium and of beryllium oxide for the reactor proper has
been authorized, and arrengements for their procurement are being made.
Only minor attention hae been given to other items of design of the High
Flux Reactor,
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Chemical Separstions Processges

The 25 pilot plant operations with Clinton-irrsdiated metal have been
completed. While the activity level was too low to demonstrate the ulbimate
decontamination factors obbtalnable, these were clearly greater than 107,
and apparently exceeded the 100 required. Uraniwm losses were consistently
far below the 0.1% limit set. No crud formstion or other serious mechanical
difficulties wers noted in the 1400 hours total processing time to date.
Decontamination and inspection of the pilot plant is underway in preparation
for the runs on Hanford-irradiated metal to be started scon. Laboratory and
semi-works investigetions on neptunium recovery and on incressing decontami-
nation by the use of complexing agents and of solvents other than hoxone
have continued.

The current dslay in starting irvadiation of the 25-A1 alloy slugs at
Hanford is expected to result in at leamst a one-month idle period for the
pilot plant next winter between the Hanford-metal and the Hanford-irradisted
25 alloy runs.

The new Sclvent Building for the 23 semi-works is under construction,
The design of the equipment to be installed therein is being pushed
vigorously. Development work on the 23 process ig limited uatil this
building is ready for use, as there ie no cther safe Tfecility available
for work with very volatile solvents and high activity levels.




