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The writer visited Cak Ridge on March 10 amd 11, and hed epportunity to discuss with K-29
persemnal various yproblems relating te the emalysis of w3 produced at Hanford.

Several. lats of Hanfard-produced uo3 have o pressssed at K-25 in the flnorinating traim
Details of the cbsarvaticp axs dessibed in o sepwshte yopert frem F. W. Hurd, which the
wrlitar transwittad to yen. Twe puriienlar diffienlties were sbsarved in preesssing this
material,. In tha first placs, & lav senversion to UF) was obtainsd -« on the arder of .abe
To%. Aa a consaguencs, D axesssive amewnti of fres fluorime is required te camplate the
transitisn te W, Sincs the facilitiss st Qak Ridge for prepariag frse flucrize are
lindtad, the nse of additional flmorinse for prossasiang -Hamfard matarial wonld aggravate
bottlamack that alysady axists., Tie sesand difficulty was the fearmatien iz the fluarimati
tower of a heary depaait that almost campletely throttled the flow. Partioms of the Hemfe
material were processed in both the "A” and "B" presessing lines, and this depesit was ob-
served in both cases. The deposit censisted, ix part, of a fluffy, light colored material,.

»
and in part, of a bard, glass-like substance containing altermately light and dark colared
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laminated laysys. Sevaral anslysas on same periicns of this matexial showed the swm aof
U + F to ba 96%. Otbar portians af the deposit wers found to be vary diffienlt to plase
in solutien which suggests the presaxce of calcined alimima. Althaugh the fiuerinating
tovers contain an "ash pit” for the purpese of collecting such residuss, the quantities
formed in thase cases were much greater than previcusly abtained with other oxides. The
formation of lemxge quan*itiss of ks materlals 15 of particular concern beczuse of the
pressnce of plut~nium and bets and gammse emitiing fiasion products. The commemt was made
that the depesit .ocund after processiag oxide material ebtained from Oak Ridge Purex
process runs comtained as high as 100 pym plutemium,

The propertiss of Hanfard axide that are of particular camcern to K-25 persemnel are the
specific surfase axl the impurities. Buxd believes the former to be aore critical amd
suggesats that the lower surface ¢ our material may be related te the high impurity ¢

Analyses of Haaford axide vere completed at Qax Ridge during the last week in Fedrmaxy.
Since sewaral discrepanciss wre cbserved, analytical parscmmel at beth sites heve since
ezamined the gquasticnable detsrmimatioms 1a rather somplate datall. Observations and
wodification af mathods at bolh sitas appear te have slimimatad the originslly ebserved
discrepancies, On the basis of our discussioms it would appear that the compositiom aof
materiel recently shipped fiom Hanfard is abemt as follews:

0o 97.5%

B0 %

.08 0%

[t 8 03 - ”

). ¢ 2500 ppm

P 5 - aoo me (7)
Fe 500 pym

Al 2000 pym

Palk Demality 2.0 ?
Suxfass Aves 1.6t a¢/g

Pa 5 - 10 ppb
Tission Predust Bota % (of natural U)

Tissien Prodwst Camma “0% (ef natural U)

Other impurities are found to be essemtially imsigmificant at both sites.

23

K-25 has comsistently shown a 1-2% highes 003 content, Ix addition, it {s cbserved that
the summation of their analymes tends to rum scmewhat cver 100%. In view o the umex-
pectedly high impurity conteat of the samples, however, they are imclined to agree with
us that their procedure, vhich involves simple ignitiom te U308 and correction for im-
parities, is not accurute. As a result, they are imstaliing their z-vay ihotemster to
make these analyses, and the writer agrwed to fwruish thsm vith ocur procsdure apd with
detalls of the instrument wodificeiioms that we have devaloped. Both sitse srpect that
agrssment will be obtained after installation of the nsv wethod. Siace my return, we
have discovered that Hanford results havs tended to be slightly low as & result of an
error in a standard solutiom; the error is on the order of 0.44
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The spacificaticn limalt far watsr in Hanfard oxide was -set with the intaut of keaping the
contant gufficiently low se that. eaking af the msterial 4id not essur. Simce the. samplas.
have shown cansidarsbly sore thban the Q.1% tentative specification, and since the powder

has bean cbserved to flow freely in all cases, Oak Ridge persommel believe that the 1imit
is too striect,

In a comparison of analytical resulis it is spparent that Oak Bidge results naurly double..
thoee obtiined at Heuford. The Hanfard snalytical procedure invelves a titration af the
solid sample accarding to the Earl Fischer techanigus. The Oak Ridge procadure lnvolves
ignition of the sample, caliscticen in a drying tubs of the sater ralaased, aad wmaighing,
Anslysas at Hanford accerding to tha Cak Ridge procedure yislded resvlis in szact sgree-
ment with the Oak Ridge waluss, which temds to ooufirm ths thought that the Earl Fischar
reagent does not laach watar camplstely frem ths oxides. Thare stil) remains Some qQues:
tion as to vhether oxides of nitrogem mey be picked up in the water trap and weighed and

reported as water. We intend to check this point, although experiments at Oak Bidge im-
dicate that thare is no errcr from this source,

According to the Qax Bidge procsdurs, ene gram. of sasmple is placed in a combustion tube
and Lsated for 30 mainutes at 500-600°C. A strsam of oxygsn is passad successivaly throngh.
a HoSOk towar and a Dehydpite towar, and thance over the samplae, Ths a8 stveam is thsa

F28sed threugh a tared Anhydrome tower, which is followed by several pictective drying
traps.

moy

The nitrate contant of Hamford axide dees not appear, par se, to be of ALY . GORSAIN. JTOLARE
wise, because it is eaxpactad that it is.destroyed in tle fizat proseas tray during hpiyg

reduction. The prasence of nitrate, .\umevar, is of concera ia that it is an indicstion eof
metallic impurities. (Qak Ridge empleys a distillatisn, fallowsd by salavimiris pnitrate
evacuation. Hanford employ. a vecumm distillationm, followed by acid titratiem. Excellemws
agreepent has been cbtained,

U308

Although 0303 is readily reduced and fluarinatad in the 0ak Ridge process, Hurd sxpreased
ccacern ovar the quantity af this axide prasant in our material. Although he has no dats
to suppert the point, he ia cancernsd lest overbwning of axide; as indicated Ly the
presence of appreciable U 0g, haa a deletericus effect an swrface ares, The regalts of
analyses at both sites have shown good agresment, although thers are big differences ia
the contemta of differemt iots., Oak Ridge has reported analysss cf the gamslng sent frem
Hanford end of drum samples obtained at Ock Ridge, In general, they show good agreement,
although it is strikingly evidemt that their apalyses on the two samples from any givea
lots show vary vide differences ir U308 sontent,

Gak Ridge employs a prrocedure involviag dissolution of sample in phoephoric acid in the
presencs of formic acid to destroy nitrate and gubsequent photamstris measurement of U(IV)
content. They have recently confirmed owr cbservation that formic acid causes scNe rée-
duction of U(VI) to U(IV) ard have somsequently reduced the quantity of rormic acid
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employed, tharsby attaining scmewhat lower results. They alse report that hexavalemt ur-
anlum 2ppears to be slovly redused phetoabsmisally. a8 indicated by increased photamatric
readings vith time. Haofourd hes euplayed n presedwes canaisting of disselution -~f the
sample ia ECl and detaraisation of wraxiuwe o Lhe nmm.n3oq reaidve, 3ecd analytical
sgreqmsnt betwaew sites has bean cbtatied, although we are investigating a modifiscatiom
of the Oak Ridge method employing Lydroxylamine as s subatitute for formie acid,

Spectrochenical Impuricy Determinstions

High im, Titj coptants are of comce»n bscause of the caking observed in the flworinatiom
tower, 2a previously deacribed,

The prucedure at Oak Ridge is the carrier distillaticn method using 100 mg. sample with
4 added gallium oxide. The sample is pinced in a crater in a graphits elsctrode, pre-
burned for 5 seaonds and then axposed for 40 seconds. It was sgresd that the limited
buwrning period may be the source of seme inasourasy, eapecially in the peasence of large
quantities of impurities which may have a proncvwced effact oo busuing sbarasteristics
of the saaple in the arc. In many casss Qak Bligs has mads analysss both divect and by
10:1 dilution of the sampls vith pure m3; thay raport acceptable agresment. The prac-
tice at Qak Ridge, as at Haaford, is to dampare the spectragraphic lines visually, and
it is expected that results are accurate within a factor of two. Both sites report re-
sults on the sample weight basis,

Scdiym

A copsidarable disagrsesment Leiwsen reamli: from ths two sites was apparent om.tha 2

scveral analyses, After ra-axsaisatian of their preasdure, Oak Ridge.was cemvinsad.that
their ariginal .results. were lew. As & rssult, they.hawe med!”ied their -pretedure. and. axe
recording resulis substaatially in. agreement with ours. Sexaral analyses at Hanford were -
=sde by the more tadicus but mare exact flams pastemetar teziniqua; the resalte ocbtained i
ware in sxceptionally close agreement with the spactrographic results. '

Paospharus

The existemce of high phaspharus contents is of some concarn rocess-wis®s because it is %
expected that phesphorus will be fluorinated to form a volaetlile compound whieh will huild. g
up in the *asrele HF streaa. "

This determinaticn is the amly om® in whizh the discrepancy batween sites bas nct besn
explained. Init1ally, we reported a mumber of results oo the erdsr of 1000 Pz but bhave
since ohtained evidance that the true result is more probably on the order of 200 ppm.
On ths other hand, Oak Ridgs finds no nhosphorus spectrographicsily and only ssveral rm
by a photometric analysis. Ths latter somsists of extrastion of phesohoolybiate into
butyl uleakol from a sulfuric asid meiiua and subsequant calorimst is maseurassat, It 1s
owr opinion that the photometric procsdunrw shewl. be raliadle, Furiasr satramtion will be
given to this apalysis. (t is to ba note. that ¥.25 ~apyts pym FU, whesas Hanford re-
ports pma P,
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Aloizum.

Spectrogrmphic alumizum dstaynications at Oak Ridge have comaistently shown about 208
whereas the Haufard resultis hrva hean 5070 pya. Be-~exauination of our teakmigue dwring.
the past week gave indicatiaor. that omr resulis may. actmally be on the erder
whereas the Ouk Ridge spectrogragbars femd »e indisatice of arrar mmm
of the diserepeacsy, saamplan of eash let wars analysad Ristamstrically at Osk Ridge. Tems
tative results reported during my visit were about 1300 ppm. Thus, as a result of the
servetions at the two si‘es, the imitial wide discrepancy appears tc have vanished,

Bulk Demsity

Both sites are using the identical procedure wilch involves the weight of sample required: i
to 111 a standard cip by free flow, Close agreemsats ars obtained. During discussiom ;
the datacmination it was noted, however, that Oak Ridge ditarmines tulk demsity of Mallim~
ekrodt axids b2y a L.p procedure. The sample is allowed to flow fyesly into a 100 cc
graduate whieh las oeem cut of at ths 25 ec mark; it is :(han tapped repeatedly co a selid:
surfage watil a coisiant calums is cbtaimed, and ths hulk dansity is caleulated from the.
volums and weight af the sampla. Acsardiag to the fres flov techuique, Hanfard axide

shovs a dsnaity ¢f aboui 2.0 and, accerding to the tap prezadure, a demsity of 3.5. Dm

uy visit several samplas of oxide were determined according to both procedures with the
following resaltse

Freg Flow Density Zap Dansity
Furex IH comwarted at
Fallinskredt
D-l 205 3.6
D"’Q 206 3.8
D3 2.h 1.6

In view of these data Hurd indicated his heliaf that the tantative specification for Hame
ford oxide was esteblished on the besis of tap dens y and accerding to the free flow
density wthod, and suggested reconsideration of the specification.

Surfucs irea

:dutical analytical aethods are used, aud exceptionally close agreemsnts have been ob-

lutoniy.

Banford results an Lots 3, 4, and 5 have been less than 5 ppb and an Lot 6 less than
15 ppb. On 2l three lots Oak Ridge he. shown about 10 ppb. The procedures employed
at the two situs appear to be idemtical., Duplicate analyses at Oak Ridge have, in a

number of cases, shown agreement to withia 1 ppb, although it was agreed that this was
ebrorial in visw of the relstively poor somting statistics,
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Fission Produst Beta

On samplas thraugh Lot 6, Hauferd has reparted lasa than 54, uheress Oak Ridge has repo
sbout 63%. The differanse is mot real, howevrsr, becanse aur result rejressats anly £

products, whareas the Oak Ridge result inaludes total beta, i.e,, fission produst, U-237
and urenime danghters. C, A. Kiembargsr, wio is thae radiochemist in the K-25 arganiza

expreased his willingmass to modify the bete ceunting technique by smploying a 25 mg/ew”
8914 abscrher, Such an absarbar weuld wsasantially eliainate beta radtstion from U237 .«
would result in more reprodusible counting ar a rasult aof sliminaticn of weak emergy b }
Evidence at Hanford indicates thai such a change would have litils effect ou ihs roported.
result, because uranlum daughtars aud the fission product mirtures are attsnuated to an
approximately equal artent. Kienbarger was iz sams doubt as to whather U-237 betas were
to be ucnsidared a part of the specificatian and did not consider himself gualified to
pasgs on the point. Since all currespondence has referred to fissiom product, there is
apparently no argument,

Fisvlon Product Cesms

The reparted gasma results fraw the two sites hars been on the same basis as those for
bata. so that the wmarical ~values are different. Kimbargar prafars to amploy tha

Shonka chesler faor thase messuremants, bacauis thare i5 an establisbed and femiliay pro-
cedure in their laboratery, whareas they have had littls sxparisnce with the games scine.
tillation comter. Ls did agres to explars the paasibility af walng tha lattsr instrmoms
In the msantime it appears that Hanford must ewploy tae acintiliation counter becazse of
the difficulties rmsulting from the presence of wmdecayed U-237. -

A K

Fisad, Analytical Rhsearsh:g
ENGINEERTIG DEP.

AH Buahey:kbh




