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L. Beuntz, J. Birden, R. Hertz, J. Richmend, ¥W. Schrantz, and
E. ¥atrous ' v

ABRSTRACT

Heutron sources FB-118 and PB-119 were made and shipped to the
Schpeetady Area, August 30, 1948.

Neutren scurces FB-124, PB~123, and PB-126 vweve made and shipped
ic Towa State Gollege, August 31, 1948.

An immsrsion alphe counter betier shlelded than the firel hzss bsen
tested, Using an &iphs slide, i1 appeared to have a geomsiry factor of 10°,

An arc spparatus has been asssmwbled and soms stable berylilium gols
repared. Thelr use in the preparation of small scurces will be investigated.

L Jluchoreda Neulron Source

A gimplified sveporation apperstus was bullil snd the comditions for
repid svaporation of pogtum solutlons determined. It will be used ix preparing
a 3% case mock fission sources.

. Two postum~sodium sSources were prepared by inserting mierofoils in
nclien sodium. They had efficiencles of 112 and 120 per cent.

A postum-sodium scurce preparsd by putting a microfolil im ammonla-
sedium complex end evaporaiing the ammonia had an efficiency of 55 per cent.
Approximetely 0.2 case of postum dissolved in one ml. of 1.4 ¥ hydrobromic
acid. The uppeor limit of solubllity was not determined. A sodium bromids=-
pegtum sourcs prepared by dissolving postum in hydrooromic acid and eveporating
it from the sodium bromide had an efficiency of 91.2 per cent.

' Heating postum-lithium fluoborats sources to 160°C. improved the

afficiency by driving off water. Heating to 200°C. dscreased the efficiency,
buit there is no explanation for this as yet.
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Two pencil type noutron sources wers prepaved and shipped to the
szlmeetaéy Ares on August 30, 1948.

Source FB~118 {JB-21) wes prepared by volatilizing the poe‘tm on
a platinum gauze into a quariz capiliary and placing it with 0.4 gram
230-325 megh beryllium in a stainless steel contalpsr 2.53% x Q.27 \..D and
2.12% x 0.13% 1.D. The contsiner was =esied with nicksl d:ad the postum
digtributed by volatilizing at §00°C. The msa -ce contzalned 5.56 casze of
postum and had & neulrom count of 1.24 z 107 n./sec. by standard aL-1 on
Aagust 27, 1948. This corresponds to an efficiency of 78.1 per cent.

Source FB~119 {JB8-22} was m*epa"*ed in the same magner as FU-118.
IL con't ined 6.51 casges of positum and had a poulzop count of 1.36 x 107
n./sec. by standard AL-1 on August 27, 1948 for en efficiency of 73.8 per cent.

Three postum~beryilium nsutron sources were made and shipped to Iowa
te College on August 31, 1948.

it was gpecified that sources PR-124 and PB-125 should have & nsuiron
fiux of 102 to n./sec. Two pieces of sintered beryllium rod I/8% in
lsngth and 1/16" in dismeter were dippsd for thirty secconds in a solution
sontaining appmmmmels» 50 milll eu:ries of postum. One pieecs {E?Swj ) haed a
neutron count of 1.74 x 10° n./sec. and ths other {¥S-6) 1.77 x 10° a./sec.
The firsi plece was cut in helf and sach of these plieces put in brass cylinders
0.12% x 0.12% I.D. by 0.5Y 2 0.5Y 0.D. These then hed _peutron fluxes in the
desired range. Soyrce P8-124 1ed & count of 8.81 x 102 n. /sec. and B-125 a
count of 6.75 x 3!3 n./gec. on August 31, 1948.

Scurce PB~126 wag prepared by placing two miercfoils having 0.6 czase
of postum om Augest 30, 1948 in & beryllium cvlinde:‘ 0.5% x C.5% 1.D. by
approximatsly C.79 x C.7% {.D, with 1.38 grems of 230-325 mesh berylliium
powdser. The c:om&max' was coated with 10 més of nickel and heated to distribute
the postum. The nsutron count was 1.72 x 1C° n./sec. by standerd AL-1, giving
an efficiency of 94.3 per cent. '

B. Jomergion Alpha GCounting Jube

AnotheL count:lng tube has been cops*‘mciaé which is complete.;y
ghislded. e '
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count as low as possible. A very brief test showed that the tube woul

count and that the platesu was in a usable range. Several counis wers made
with the quariz immersion tube attathed, using a slide of —~ 107 &.Axa.
instead of & solution. The counter reg&stered 3.5 10 4.0 X 10° ¢./min. The
effective count of the slide was -~ 10° ¢./min. giving & geometry factor of
about 10°. These data serve only as esiimates. Aceuvrate datz will bo taken
vhen equipment is availszble.

GeBorylilum Sole

An are apparatus for the production of beryliium acls was counstructed.
Vaporized beryllium, producsd by the action of an A. §. elsetric arc beivweon
boryilium slectrodes in an atmosphere of helium, was dispersed in an organic
Ilouid 1o form 2 sol.

Sintsved voryllium electroes twe to four millimeters in dlamsber were
mede by packing 325 mesh beryllium powder inm the properly siged quariz tube
ané heating under vacuum to 1175°C. to 1200°C. Since quariz has an oxivemely
smell temperature coefficient of expansion, the expansion of the powder comprssses
it tightly in the wbe, formlag a sintered elesirode with a densiiy of approxi-
mately 1.40 gram per cubic centimsior and adegquats mechanicel sirengih. Upen
eooling, ths rod shrinks awvay from the tubs, facilitsiing removal.

40-41} was comstructed. A power supply capabls of supplying 10GC voits 4. C.

anperes.

Water, ethyl alecohel, methyl sleohol and carbon telrachloride were
tosted ag dispersing agents. Waler could not be used, sinse the beryllium
vapoy reacted with it to producs beryllium hydroxide. Carbom teirachlorids
docomposed atl the temperatures produced. Satisfectory scls were produced in
both ethyl ané methyl alechol. Litile sedimsntation was produced by cenirifuging
for ithirty minutes. From miercscopic examination at 970 dlameters it was
evident ithat most of the particles were too small ito be resolved clesarly,
pzobably less then 0.1 /.aL in dianeter.

In a2 typiecal mun the arc was oporated at 200 volts and 1.25 amperss
for thirty minutes. In this tims the loss of weight from the elecirode was
0.0687 gram, and 0.0271 gram of beryllium was dieperssd in 42 ml. of msihyl
gleohcl. The remainder of the beryllium lost from the slectrodes was epparently
dsposited on the interior of the cuartz tube enclosing the ave. The digpersed
beryliiun was vocoversd by evaporaiion.
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Puture plane include submission of samples of the dispersed beryllium
and the beryllium clecircdes for specirographic analysis end investigation of

. the possibilities of producling small scurces from the finely divided beryllium.
e Blugkorals Neuivon.Souxce - Ons Man

1
A bigh vacaum apparatus has besa built to be used 1n preparing low
boiling postum compounds. These ccompounds willl be used in preparing asuiron
sourcss whers the target malerial decomposesz at low temperstures, such as
fluchorates and fluocberyllates. The apparatus hags been undergoing thorough
tagts for air Isaks.

An oxder for a 25 csse moek fission meuiren scurce has bsen received.
&n spparatus has bezn bullt te prepere tho scurce by evaporation. Several
eold runs have besr made on the apperaius. Tve hundéred and fifly lamddz
portions of & ¥ ECL were added to a platinum twbe. The tube wes In g brass
heating dlock kept st e tempsratuve of about £7°C. The heating block was
: in a glass apparatus sshich eculd be kept arcer radused D?'E'S&‘\.‘I" {zprroximately
B ; 450 mm. of Hg). Hezted dry niirogen kept at about 29°¢. wasz fed intc the top
cf the pilatimim tube and so direcisd {that tlxe ga3 girean vould strike about
half way down the tube. This hot gas pravenied refluxing of the svaporaiing
‘riul in the tube. The aveorsge elapssd time c«f wapo* sticon with this mst w*
Tfor 25C lambda of & ¥ HEL wmas 7.25 minutes. VWithout {the hested gas sivsan
in ths iube the sems amouni of HEL with a8ll ths“ conditicns as befows
evaporatsd in thirty-sever minutss.

3l Postun-Lithium and Zostun-Sodium Beuts

Teo postum-sodium neutron souress {IB-45-0.280 o. 7/28/48 znd IB-47-
0.403 ¢. 8/12/48) were preparsd by imserting = microfoil inte a stainless stesl
eylinder of molten sodium. Stainless stesl, instead of brass, is being used
for sodlum sources because of the greail corrouive actiom of metailic zodium
cn brags. The officiency of IB-45 was 111.7 per cent vhile that of IB-47 was
119.6 per cont. Both sources were prepared in an atmosphere of dry nitvogen.
The active foil of IB-47 was meutiron counted in the stalnless stesl cylinder
in order io gee if zny neutrons wsre originating from the alpha-neutron
reaction on the impurities in the stainless sieel. The count was 5.27 x 162
neatrons per second, iwo per cent of the total peutron ecount. There ars
vacerteinties in neutron smissions of the elements and in eosunting which can
account for high efficiencles.

Two postum-sodiwm neutyon sources wers preopared (IR-46-0.12 c. 8/2/48
and IB-48-0.028 o. 8/13/48) bty dissolving the postum in a sodium licuid
amrontia scluticon. Ths active foll of LB-46 was ingerted in the sodiuam liguid
awponia soluticon about one minute and then removed. The 1 1quid amnonia wes
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vaporized slowly until all of it was volatilized, then the socurce was capped,
hsatsd to 300°¢. plus and mixed on the mechanical vibrator. The neutron couat
was egquivaleni only to a batkground. Source IB~48 was prepared in the same
mavmer as IB-46 with the exc¢eptlion that the active foil was inserted intc the
amponi a-sodium complex and permitied 1o remain in the source. The efficiency
of thils source was 55.0 per cenl, the highest to date on a metal liguis
amonis source. .

Solubiiity of Postum in Y. Hydreobromic Acid

A microfoil 0.209 e. 8/23/48, was trensferred to 1.0 ml. of 1.4 B
iydrobromic acid ané allowed to remaln in the acid for three hours. Slides
were then prepaved from the rolution and counted on the ILogece. At the
end of three hours 0.196 e¢. 8/23/48 had gorne into solution (94 per cent of
the criginal sctiviiy). Fron the above data it can be said that posium is
gcluble in normal hydrcbromic acid.

Postup=Sodiur Compound, SouTces

A postum-sodium bronlde source was prepared {IB~49-0.394 c. 8/27/48)
by dissclving the postum in l.4 N hydrobromic acid end the evaporaiing the
zeié from the sodium bromide. The nsutron efficiency wase 91.2 per cent.

Work is in progress for the preparailon of a sodiun compound gource
by volatilizing postum on to the sodium compound in a quariz capsile.

Effeqt of Temperafure on Bfficieney of o Lithinm Fluckorate Smuizce

In order to determine the effect of temperature on drying a lithium
flucborate sourcs. a definite plam of neutron counting, heating, and
calorimetering was set up. 7o source (IB-39~1.168 c. 5/28/4%) was neutron
counted, calorimetered, dried at 150%3.-160°C., nsutron counted, calorimetered,
dried at 200°;.-210C., neutron counted and finally calorimetered. BResulis
of thess operaiioms are tabulated ss fellows: ‘
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CASE VALUE
Calorimster velue whon made | 1.168 c. 5/28/48| 3.34 x 10° 5/26/48| 62.0%

Calorimeter value 7/28/48 0.861 c. 7/28/48} 2.11 x 10° 7/28/48| 53.7%
By decay from 5/28/48 0.860 ¢. 7/28/48 53.7%

5050, =160°G

Galorimeter value &/10/48 0.820 c. 8/6/48 | 2.24 x 10° 8/6/48 59.6%
By decay from 7/28/48 0.823 ¢. &/6/48 59.7%

Calorimeter value 8/13/48 | 0.795 o. 8/12/48) 1.87 x 10° 8/12/48]  51.5%

Ey decay from 8/10/48 0.796 ¢. &/12/48 51.4%
By decay from 8/13/48 0.775 e. BAT/48 1 1.82 x 10° 8/17/48 | s51.4%

Each time the scurce was calorimstered the dscey value from the
pravious calorimetier value wes calenlated ard tebulated for purpose of
comparing. In each cace the decayed valus checked the calorimeter valus.

The efficiency incrsased after being drisd 48 hours at 1509C.~160°C., this

was prebably due to losing moisture sipce lithium flucborate is very aygro-
scopic. The decrease in sfficiency efier being heated 24 hours st 200°.-210°C.
cazmot be explained. It was thought that the last neutron coint might have been
in error, & second neutron count, five days laler, chocked the efficisnecy of
the previous count. From the sbove data it would appsar that no activity is
lost by heating sources at 200°C~210°%G. while drying.




