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Tring <he period of Octobar 30 -

Roverber 1 representatives of the Farford

Yorks and Loz Alamos Izbcratories met at Los Alamws for 2 sories of ccn-

ferances on final maltal product specifications.

That part of the discussicrs

r.eali_.g with the chomicel purity specifications, axalytical xstiods employed
ut the two sitss for the doternination of ispurities ard coampariscr «f anely-

“ical, results curTantly cbtaired st the twe sitos is e sublset cf this
remorandum.

Symmarer and Cepclusions:
M
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A Los Alaros program for redetermining the relationghip batwesn g values
ard neubtron amicsicn mey lead to a revision of chemical specifications.
doeever in any move 4o change specificetions the practical guestion of
wnat 1s Ubs puresi plutoalum that can v produced at a reascnable cost

Ta not 1ikaly €0 be ionomed Thic sanmat he ansecmad 1mtil Bomoosd arolv.

565 are put on e firmer basis than at present.

Thera 1s every reason to believe that the los Alamcs mcdificaticn of the
cupfer con mothod will result in more accourate determinetions of rlutoniw
oeeal Lpurities than at prosent. Work ig aow wnderway 2o corfira their
vepuits, If confirmation is obiained the new method will be inccrporaicd
in Hanford comtrol procedures. It appears probable thet the net effec™

of the new procodure cr cf¢ sunmations will be gererally lovwer values than

ditherto reported at Benford end 2 apaller puber of picces recorted es
out of specifications.
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3. Comparison of the quality of metal produsad bhere and a“ Los Alamos
"~ will be poscidble after improved methods have been put 2to uss at
Eunford and sample ex-hoanges witk Los Alamos completed auucessfully.
Witk demonstrated agreemsnt of methods at the two sites, differences
in gquality of product cun be evalvated.

™y

. B
@  Seckground:

Before describing tha Los Alamos meetings it is in oxder fivet to review
thy state of Imowledgs prevaliing here prior to Wne meetingre. Imclusion
of asalytical quastions in the agenda of the meetings was catalyzed, pri.
marily, dr the fact thet in recent months a number of Banford processes
have, according to Hanford amalyses, c¢ome perilously close to or excaeded
the limiting lmourity tolerance in respest to &, n reactions. This toler-
ance is expressed by the equation ¢.6:/qs 4=1.00, where c. and q; are for
& given esiament the copcantration in p.p.x. and a congstant related to the
&, D cross-secticn, respuctively. Those high summtions could be ezplain.
ed on cne or all of three basss: (1) the ¢ v~1v2s might be in arror, (2)
the apaiyses might de ir error, {3) Banford might sirmply bo produsing a
Door quality metal.

In respect to item {1), 2 value of 1.00 for the secondary quantity,

<2 c4/a3, ? intended 1o correspand W e value of 3.0 for the functiopal
quentity, nfgfsec, {2 to @, n reacticns). Any erver In establishing
ihs relatiosshir between the two quantities would drssureb’y require a re-

7isian of the ¢ values. Iaformmticn on this matier ses necded froem Los
Alanos .

4

Hanford wethots of amalysis for iapurities in plutonium metal have mnever
been regarded as entirely satisfactory, nor were Los alamos methods until
recsaily. The impurities of irportance from & ruclear point of view are
boran, fluorire, carbon, magoesium, beryllium, alumimm, godiun, iithium
and silicon. Tie first three olements ars determined by nm-specirogrephic
zelbods Dol Lere and at Los Alamos and the nethods are believed to be
fairly accurate. Silica has always bYesn detarmined by the same mathod hers
and at Los Alamos, ard altihough the accuracy of the determination 1s sub-
Ject 1o same uncertainty the practical effest is slight because o the high
q value of ailicom. I* is the deterninmaticnm of the remeining elaments,
perticularly mmgoesiua, that hac deen & matter of concern. At the start-up

2 0¥~ opsToticns e accspiad method for datorsimation of thoss olomanta
vas the cupferron-corper spark spectrographitc procedure. Thers was then no
reasm to doubt the accurecy of the results, but in order o confirm this
the carrisr concentretfon method was adapted for determination of pliutonium
rpuritiss. Higher resaits than by the cupferrcn method wore obtained and
wherever independesnt checks by the direct coppor spark mothod wers possiblie
& muck gloser agreement with the carrier concentratian than with the cupferron
- resulis wers cbizined. Later it was rather conclusively siwwn by develop-
nent studles that the cupferron method gave resulte that wore Ppoorly repro-
ducible and lcw by 4 factor of two to thrae or mors for "q" elenents and
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heavy slemens impurities. For ovor a ygar, therefore carr.ar coaceh-
traticn results bave beea reperted wksrever the method is sufficlantly
sensitlive, 1.e., of the "q" elemmat, megpesium and sodium have usuvally
beon reporved an ths vasias of this mothod, whereas alumimum, beryllium
and 1ithium heve usually boen reported on the basis of the cupferron
determination. The ze* effect has bean higher c/q summaticus roportsd
than would be shtained by maximm dependemce om the ~upferron method,
primarily vecavse of the high contribution of wapgnesiuwr. The preseut
cystam, althorgh more realistic than the exclusive use of the oyp-
Tervom pothod, bas nsvertholess probably given high results, there
belzg reason 1o sugpect that oarrier ooncemtration results may de high
by perhars a factor of two. Beoause of this situation, development of
a TTA extraction-copper spark method vas started early in 1950.

In Rugust of ihis yamr, bafore the TRA work had been campleted bere,

sord was received from Dr. C. ¥F. Metz thet @ progrem for irproving and
revising the cupferron proceduwie was rearing completion in the Los Alemos
iaboratories. 3o working informetica vas made eveilable to us at that
ving, however. From tle analytical point of view, the primary purpose

of the Loe Alamos conferemses was to chtein information aboult this ime
provec, copfarron procedure.

Los Aremos Information: ©

It vag found et Los Alamos that sstablishmsn? of q welues :n terms of the
functioral quentity nfg/sec. (dus to 4. , n reactions) wes in no way tainted
by wse ¢f erremecus antlytical dats. The q valuss wers esteblished by use
of @, © crogc-saction data; validity of the cross-gsctlonc used is ques-
ticnable, Lowever, sinte tmssive targets and alpha particles of different
onorgies than thoge obtaining in rlutcuivm metal were emnloyed. Los
Alamoe plans to redeternine the relationship by preparing very pore plu-
toniup matal, addin- koown amounts of each impuity of mucicer signifi-
cance tc the potal :2” measuring the increase iy neuiron ccmt directly.
ey

{nspection of the data cbtained by Los Alamos in the development of thedr
nev cupferron method leaves very litile reason to doubt that amalysis of
lmpurities iz nlutonium has been put ca & vastly improved (ncting. WVorking
deta’ls of the new method lmve been given to Banford spal:;iissl resesrch
ard levalopment persommel. Afier equipment and materiels havs dbeen ac-
sembiec and ramiilarity gained in the use of the new wothod, oRmpie cxe
changes will be arranged. Tt will probably rob be possibic to incorpo-
rate 211 of the improvement features of the Los Alamos metl~d into Hanford
cantrol procsdures for two or three momths; bowever the mos isportent
feature is one tiat can bo adopted soorer. 8

In pigm;gh% the Log Alams?ﬂndings are &s fallows: By ihe old cupforzon
method a Putd or Bu*Y ewpferron ocmplex is axtrectod frawm the sgqueous phase
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by chlorcfcerm and sther. The saqueous phase, coplaining the iampurity
slements, is ovaporzted doun, treated with 16 N ONO; for desiruction of
orgenic material, treaved with hydrochloric ecid wanslerred to
the aloctrodes and subjected to copper sperk excitation. The principel
source of error in tnis procedure was foumd to be incomplete deetructiom
of the orpanic matter. During sparkinz the orgsnic matier was prone to
"exploie” or scatter and excitatiun was tlws inccapleste and erratic,
loading o 1o rosulis and roor precision. By the nev method complete
destruction of organic matter is obtained by following nitric acid treat-
ment with perchloric acid t-eatment. Otker secondary but izportaut
features of thie new procedure include us: of quartz equipment whers pyrex
was formerly used and use of highly purified cuypferron. Bcth changes
roduce conteaination by sodium, calcium and mogauesium. Inm the course of
the development work it was showp that eXTLraction Of iAmpurities invo ioe
cther or chioroform ls not a sigrificaat source of errov; the presence
&f plutonium deoes not influence the cumecitation of the impurity elements,
thereby siaplifying the use of stundards: and the old cupferron method
vas in error Ly about ke same factors found by Sanford. In resrect to
precision the pethed appsars to be not ol bSotitor thon td- old oxplorron
method but possibly better than the carrier cancentration zethod as wall.
Thoge comclusions rust te terpered by the fect thet use of the new cup-
Of‘a' cn rethod has been limiteu to three highly szmerisnced Los Alauos
develorment CRErisis.

Comparicon of irpurity araslyses ca final metil currontly produced at
Oenferd and Los Alsmes capr.t lead to wmam i ous conclusicns because dif-
ference in bolth analyticel methids and roal quallty of rroduct are in-
volved. It may be of interest to note, bovever, that the averages of velues
recently reported for sodium, aluminum axd anrmesiur weie ia that order

L 10, 1€ and 10 at LAMS and 20, 10 and 60 at Hanford Works.

Certain other analsticnl informeticn of interegt was ohtainad at Los
Alamos. It 1s their experience that use of 4% CepO; carrier in the carrier
coucentration method gives more relisble resuits than 25, as used at Ean-
ford antd previcusly used at ucs alapos. Where a chmce is poesible cetween
Othe nev cupfesrcea method and the carrier concentraetion wethod they prefer
ibe former because of greater speed and less rediation hazard. A program

iz abhont £0 ha wndsrtalon n Aofina s accuracy of the narrier concentra-

tion method. Ths principel featwre of this vork will be tise preparaticn of
gecircgeqically FPure plutonium dioxide. A TTA extraction-copper spark
method tor tee uetermination of impurities in plutonium which bas been under
investigation at Hanfard is also being iuvestigated at Los Alamos. although
their work is incowplete, ther de not feel that the TTA method will measure
Jp Lo the molifisd cupferror. nathod decauss of greatur Aifficulty in re-
moving orgaric material prior o sparking. Working data asf procedures

were cbtained cn a new method Tor the determination of cartan ia Lluteaiwm.
This method is faster and safer then the coe nov used et Barford. & com-
prehensive samplinc program vwiil he unde~taken at Los .. amcs roon to dafine
the extert o which lack of homogeneity of sarples causes 2nalytical errora.
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