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ABSTRACT

-7 239A ample 0s abouti~ x 10 &m of! Ii@ was prepared by shw-xm,xtxwn

exposure of uranium doploted of U235. An apparent cross stmbion of lip2% for
.* ~m2 ~’ ~b,e;vedo6N3w-neutronflusim of (4~4] x 10 Bocau8a of thoposeibi2i-

ty that normml (undoplcted)uranium my lXRVQbeen introduced aa an impurity dur$ng

mmipdation of’tke aamplo this value is intorprcrlwdas indicating only an upper .
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WfdiCH FOR SLCUDS?WJ’RON=WWWI FISSION Ol?N 2%
~

2% a& be ixzduoadby S$OW nautirogaThe question wkwther fioslm of N
P

WXWUXI worth answering not only to rwnd out aur knowlsdgo d! tramuraniu nuc%ei

in the Ew3 tamper of MN Loa Alamoa %ttttmboi3ers’for three days of intermittent

oparmtion,

m3@aanim free of’ uranium and plutor.dhmk ‘YhaU(33was dissolved An cmmxrbratwd

nitric acid, a 3 peracmt wlpimrom acid vxw added to reduce the neptuniuiiountil

the solution WAB about ZNlin IWO and c’orfbaimd about 2 @n/liter of uranium. 50
3

~ of’lanthanum WMIEadded. The solutionwaa made ~ in HF. pmoipitratiqzjLaF3

and the neptunium in tho+~ state. The f~uoride precipitate waa di6solved by-—. --— . 4.._._ .;-—-—.- —..,-L.
—-_
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mdphuric mid. This CYOIC of’fluoride

and reduction was rapeated three times.

ne@.?ni~ fl.uor~dewas cnr>iad out with

precipitation with alternate”o”xidation

The last prec~pitwtion of the (reduoed)

only 0.25 ng of lanth~~ carrier@ Bo-

fors this last preoipit%tion a sma12 aliquot (about 6 pexuent Qf the tota2) was

taken outO The fluoride precipitatewa~ s3urriod md depositod on u platinum

W&l e This W= mwated in a =11 parallel-plats ionization chwnbcr for fission

counting. A i’rautionof the aliquotO O.~ percent of Wa tott%lneptunium, was

depbsited on another platinum foil which mss mounted in a second parallel-plate
.

ionization chamber for alpha counting.

Both dwamberswere filled with a mixture of’argon and’~ percent C02.

The gas in the chamber used for alpha=ray counting was contixauouslypur$fied by

circulating ovor hot calcium metal. IdeDtica2 “fast” feedback linear tamplif’iers

WQX’O used with the two chmbers. The rise time {high-frequency cutoff!)ef th~

numlxw 0$ beta particlG6 in the +ha

the fission ohsmbor about 4 x 109 per

the alpha oounti~ chamber was proved
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plhxtoniun. NO pulses were observed. fn the ease of the i’imdun ceunting chamber

no pulses were observed in th~ absence of slow neutronaO .ssxa~ demonstrated by

Iowcrifigthe cadmium curtain in the graphit~ column.

Fig. I shows the cwn~ing rates of the u%pha r~y *nd fission cwntera

w functions of the thm nftcr the last separ~tion from ~lutonim. The QOUAting

2Z, taken to be M12jj8 hr‘% and t is in hOUrS.where A is the dooay UOI16hnt of 31$p

-a
The *akground counts Qt.2.5~O@SUin in thcIalpha counter and l~OFIO in the

fi%a%on oounter were subtracted in Fig. 1 nnd izathe above equations.

It may be AMyasaumed that aM of tho observed alpha aetivity was

dua to plutoniun either growing from neptuniun cm prcaent initially Mwauae of

incomplete separation. The aativ$ty of all reasonable contxuninants.ia probably

nogligibleo Thus we find that initially the ratio of the number of plutwzium

to th~t of neptaualumatoms N was
ate”;’*’9 39

%.4*39 e 2&\230 = (l.oi.j @3] X10”2

In the case of the fis6ion count the Gituation is mm complicated. Besides the

phxtonit!m.pot?iM.blufisBlon of neptunium and contamiimtion byv
235 may contribute

to tho observed activity, R@ denote the nurnborof U235 atom byl? and the
25

several cross seotions for thermal neutrons byU with appropr35&taindloos. Than
—-—-”~— -< “2:-—_._—.
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avwhawo neglecting q,uwta terms in mnall ratio8;

. The first term on tho left of this equation was

wn+Jh3) Xlo= ‘

dskerminad by tho alpha

Oeunt as shown above. Zn order to datmrmina uranium centamlnation~ tho mmin

samplo was removed frmn the platinum toil and a i’luorimo%ricdetermination of

uranium vms mado by the analytical group of the chemistry division. ComplGte re=

moval of the uample was cheaked both by allphaoount and fission count. XW3 result

96indioatad that therowa8 (k~l) as%0 gm al.’uranium prossnt~ It all of’this WAS

I due to incesupletesepm=atiou in our ckmmical procedure i.Q.O if it was depleted

235
ma+serialethen it mrreqmriied to (3.1~-.&OO2~) x 30=9 gmetu . Cn the other

hand the fina~ alpha aotivity”of the sample indicated that there wae initially
*

239
about 5.6 x 10-7 4Y of MP present. Taking into uooount the different fissioa

~ ureas motions of uranium and plutonium we have

CombinAng this with ths f’iasionactivity due to the pMxanium

t4cJfind . .

watiintroduced Anto the mmplo during mmipulatlon and was therefore not depleted

of ?J23% In this case the uranium

of the observed fission aotivity.

contamination alone could easily accoum for all
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239a fissian cross 13ec%iQnas an upper U.mitO indicating for Np

q@239)<20x 30”* 03t2

Tho departure of both au%hora from tho project has proventcd a ~epotit.

~on of the cmperhmt at this time.
. —— —–__
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