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SCALE IN CENTIMETERS
Fig. 35 Ton \_.,co@ecmr assembly. Al joints are silver
. soldered and Kovar to glass seals are employed for Liringing =

elgetrical leads into the housing, Distance + is 12,3 mmand :
B 1.6 mm. Slit in collector No. 1 is 1.25X 14 mm. The B
opening defining the iva beam admitted to the collectors is
sqquare, so that when measured perpefidiculas to the paper
it s 12.5 mm long. The various platesare supported by two -
posts @sing a construction similar 1o that employed in the :
woutce. Blates f2; ond fos operate at a potential of —4&5 volts

il respRct tQ ground. Thev serve to suppress seg@ndary

glectrons ¢mit@d by ion hombardment The openings O oy
these plates e sufficiently large to preven? jons l‘)m) —_— =
stgiking them. (s and (75 i@®e grounded gings inserted8bg-

gween collector No. 1, /5, and Eq, respectively. Their

presence prevents ground leakage currents from I, and f2;

from reaching collector No. 1.
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The principles snd diagrams shown sbove are basic elthough meny mass gpectrometers
are built with larger or gmallex sngles of megnetic deflectlion and may have
double focusing by using electrostatic deflection in addition to meguetic
dgflection. This is dorio by passivg thw lon beam betwaen chawrged plates to
deflect 1t through a glven sngley ®.g. 30°, befare it enters the mpgnetic field.
One of Astom's mass spectrogropbs wsed ¢n electrogtatic deflection of 1/6 redien
ond 8 magnetic deflaction which depended ap the masg. The collector ‘was @
photographic plate and the verious masses produced & "spoctmm” on the piate.

Double focusing is resaried %o for work an atamic wmsess and packing frections

wtem very high resolution is #psential, Pholographis metheds are undgsizable In |

quantitative analysis and Isptopic retio work because of the need for acc@lerating
volbeges of sbout 20,000, correspandingly hikher magnetic £leld strengthbs,
grooter ion currents, and the accurnte mapsurempnt of line densities im omder to

obtain guanbitative data. This is fwue hecause @ vatber lasge nughey ¢f high
energy ions are raguired to ssrgitize the photographic plate. Tons of such

emergies as 20,000 volts cbviously roaquire a corysmpondingly stronger megnetic

. f£ield for resolution.

The Leboratories and Hguipment of A. O. Rier .

Dr. Nier, et the University of Mimmesote, has been working in the f£ield of mgss
spectrometry since sbout 1935 apd has desigred some of the best specianeters
£6r quantitative analysis in usé at the present time. His chief invwest has
been in iso¥opic ratios and therefore bhis instruments ave well suilted for
enalytical work.

Dr. Nier hesz about eight mass spechromsters in opefation in his laboretories.
Meny of them have been constructsd for the mnelysis of gaseous mizbtures of low
moleculyr weight, 2.g., sbundangce of cl% in €05 ~ air miztures. Two of his
ingtrunents have larger magnets axd ave capuble of good resolution of atomic
wasses sbove XX, Most of his ingtrmments sre the single focusing dype using
either a 600 or a 180° mmgmertic deflection and wp to 4OCO V. ion acteledation.
He is pow comstrutting a doubls focusing spectrometer which w211 have & 900 .
electrostatic deflectiam followed by & &0° megnetic deflection. He hopés to
obtaein magretic and elsctrostatic £iglds stable enough to meesure @tomlic nasses
and packing fractions using electrometer meesurement of the ion beam. Al

previous work on atomic mmeses and packing fractioms ls been dome fith instruments

using photographic detection of ths ion beam.

The Wier jon collsctor is shown in Figure 3. The ion currents col.‘leected by the
two colleckor plstes sve usullly fed through identiicdl emplifiers and the
amplified curremt from collector #2 measured with @ Tdgp and scale gelvancmeter,
Frequently, the signal from the "2 collector plate 1s ded to a Brown Recorder and
either the mpgnet current or accelermting voltage waried contimwously to give a
"scen" or "spectrum”. Fipgure L represents such & scén of the mercwry isotopes.
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When the 1atlc of twe coustlitvernts or the ratio of iwe isolopes is desired, tte
bast preelsion is obiained by feeding o portion of the sirnal from the €1 =
tollector o the imput of the 2 wplifier throwrh a standerd resictance <lecade
in suck a menner es to oppose or balance oul the 72 sigasl. The decaede setting
needed to restore the galvenometer reading to zero is proportional to the retip -
of the two fon currents. This method is called tie “4ct3al pull method”. )
Calibration curves are obtalned witl: known nixtures. Absolute measurement of tha
ratlio ¢l isotopes ia possidble but celibration with standards 5 necessery _
! wheneéver different moleculss ers involved. "This is nececsayy because the -
lonlzation efficilency varies for different substeuces; that is, the ratio of (:H;;" et
‘ ané 0" in the ion bean is not necegserily the saxe ag the ravic of CH, and Oy in —
the ges being anuclyzed.

fittinga and alumirm metal gaskevs. %2 orly glass or <he <widbes lhargelves is
in the nress seals throupgh which the ele:wirical leeds enter the ivte. Kovar , =
sexls are used to join the gless portions i the inconel. 7The metul tubes are —
wrspded with heating wire for baking out wiwa evacuab’ng thex  Hler works with a
vazuur of ebout 2 z 107! mn. of mercury, cohained with a mersury drffusion punp. I
Vhenever 1t is nocessary Lo slut down and bLoeek vacwa: oz & tube, 1t is bast to

1AL the tube with dry heliuw or nitroger. The pump-out time is thereby kent e =
auut € to 16 bowrs, .

Rier has converted hils equisment to incenel mass spectrcreter tubes with fls-ged =

A mackiaist in the Pigeics ghop st the U, o ¥innesota, M. 54 Il. Thocrmess, .
‘builde all of the spectrometer tubes and ion sources ror liier el wince fae gowrce
ig the nust critical part of the finstruaent, he mnles a variely of them for grery
tuue, experimenting wiih elcctrodz spacing, alits sa? other fealurus. The writer
inspectad many of the sources and spoXe with Thorness at len;il cboeut tube snd :
soerce lesign. Thorressz does considersble machine work in his cwa stop and he o
would eontract to build spsctrometer parts Yor the Hapford Works. It wouid bs X
highly desireble, hiowever, %o train a mathiinist for such work im cur own sheps .
beceuse experimentation with gpecield sourcss Hould bs ALffInut without cometent -
persoral contact with the gachinist.

i .

Niler geve bhis opinilon regerding several points which CGirsstly opneern us at =
Hanford. He believes that a2 ningle focusing instrament 1lve those built zor .
Oak Ridze by Genere) Electric {Assay Macklae, Cuk. No £333%249 $2) would be best =
Por quantitative work and nhe sew mo need for double Focuslag. XKlectrostatic
deflection fncreases the complexity of tha instrument greatl¥. le balieves thet -
the 1pstrument will resolve adjicent masses in the region af M0 wmdts. The

. enalysis of eolid samples of inorganic materials woulé bte more tedicus thar gzs
analvsia, but seems to Biexr to be within the realm of poseibility :nd to bz
worin aa extended study. Ee suggested tze uss ofl micro furnaces in tie sourcs
80 that golid seaples conld be hened to the sublimation or boiling point and
distilled directly into thg elestron pgun. This method requires the bresking ¢f
the vacuaum after cech sample and therefore would permit only about one annl;sis
per day. Nieax felt that an adegquate starlf, including en slectronics mam.and a | | .
mashinist, could put & mass spectromster into operation within a yeer. o

™
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The Leboratories of A. J. Dempster and Eerold C. Urey

At the Univerai*hy of Chicago, the suthor visited Mark Inghram and A. E. thaw.
Unfortunately, Dr. Dempster end Dr. Urey were tot avallsble. There are about 6
mags spectromgters svd mess spectrographs (vhotogrephic typa) iwm operatinn in
Deupster's department. A couple of Dempster's earlier instruments are also still
set up although they haven't been used for severel yeers. Several of the
ingtrunertts gye aingle focusing with 600 magnstic deflection amd current
measurement ypith algctromdters very sinilsr to those in the Nier lngstruments. The
origincl Rier instrument ghich Geteral Eleciric used as g model for buiddipg the
Ws@ay Pathine “Wes 28 Inghram'n Tehoratory. Inghrem is doing comsidersbis research
with solid inorgenic sagples, both halides &nd dxides. He has used the Lempster
spark source (om, o Dempeter spactrograph) bub now uses & miceofurnace or A heated
filemswt, The heated £9)amend method Ims prowed to be suitable for many

substances, sspecially rars earths, fhich undergo therfad. 1on$.zatt’ion. Piutoniun
salts do this %o same sztent, but tbe efficlency is low. (&t the Hanford Works,
Garrisor (Fotebhook M«Z—.’S—"‘S experizented with this method in 1945). Inghrem

has used taptalum and beryl cpucibles in his sources to waporize solid samples and
he stated that the vate of ionisation cun be controiied well snough by the
crucible tempeveturs. Ioghraw preforg vibrating reed e#lscirameters instead of D.C.
emplifiess Por ion current negasurement,

For %be determimption of isotopic mmeses end packing fractions, photographic
2thods are generally used begruse the comstency of the lom current and the
density of the %ixds are mot imporbant but the digtances between Yines must be
mapgured acgurately. High velocity igns are needed to mske & photogrephic image
#md therefore gpectrographs always uvee acoslerating volteges of about 20,000 to
30,000 volts. Denpgber's spark soures was devised for golid semples. Ions from
& spark source enter the source vegion with & wide range of indtial welocitibs
(up to 4000 volis, accordipg to Ingtwrem). fThevefors, a correspondingly bigher
accelerating yoltage mst be used o kesp the velative range off emergy of the
ion beam small. Such high vilteges are dissdvantageous fof obvious reasons.
Another digadvantage of the spark source is thet 1% is westeful of semple; at
Henford thers was o loss Tactor of apout 1077 with the spark source spéctrogreph
{See the File of G. W. Struthers, Seplember 21, 1945).

For guentitative anelysis end isotgpic raetio determirations, Inghram recommended
a single focuaing typa of spectrometer with elactrometer maasurdment of the ion

currents. A Nier ingtrument would probably bs betder, Solid seamples should be

vaporized in heated crucibles within the sourcg.

¥. C. Urey has two Nier mass gpectrometers for low molecular weight gag anelysis.,
e is using them for the determination of the isoto;gic gbundance of O

neture. He has hgen able to correlate the 018 16 ratio in calcium carbonate
deposits with the temperature of fermatlon of rocks and fossila.
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Vigit Vo the Leboratorigs at Osk Ridgm, Tennagnge

At Ozk Ridgw, %ha writer gpent three doys at K-25 and one day ot each of ¥-12 and
%e10. At Ke25, ¥. ¥. Jurd dlgcussed the problems involved in the bandlilng, .
purification sud lsotopic enalysis of the ursnium in the Bwiford metel weste
somples which were ghiped to K-25 in Povember., Plans ware made to submitl the
samplss to M. T. Keiley at X-10 for purification. The urenfum nitrate extracted °
from them will be getrrned to E-25 for fission counting and isotopic amelysis.

Angus Cemsron guided me through the leburgtories at X-25 snd explatmgd the mass
spectrametsy pfocedures in congiderable detail. He described some of the
differencas bedusen the ingtrimemts at K-25 end those at ¥-12. He pointed ocut
that exbhougly the instru@nts %k use st Oek Ridge wera cbtained Irom Cemeral
Elpctric Co. sovargl changes in cirvcuits and in tube comstruction were nedc at
Oal Ridgn. Most of thege changes ¥ere mimer & usiments necessary to put the
instmgents injo satigfectory qpergiison. An sufomatic switch wes imstelisd in
each ingfrwe. * which would turn th instrument off in case a leak occuyzed and
the vacwm im the tube wos lost. A lavpe standard-tager glass Jolnt Was instelled
on the tuhe mbove the source to permlt rapid scossw to the pource for azchenge of
par¥g.

Iester Orfth, a supervisor of spectromater lshoratoriag, showed me the
ingtruments in the comtrol lsboratorles mnd the sempls preparation laboratories.
I remd the laboratory menusl and watched e lgboratorien run seberal woutine
sgrples frow the diffusion plant.

The moase speciscmeters used @t Osk Ridge are G. B. Assoy Machines. Thay have a
typieg) Nier source {see Figure 2) wilth zn adjusteble lesk for paseous sawples.
The spectrameter tubes mre copper and glsss. A3l electricel lesds enter the
tube tlrough glass pross-seals on tungstan wive. The gollector s esaemtially
the seme e thah shown in Figure 3. An §FPSh ampiiffer on collector plate 2
feeds into a gengltive galvenometer, while a 954 feedback mmpiifier on collsctor
plate 72 is used to belsnce out tha sipgmal on "2 plote through a decadg; it is
thus & "nudl” wethod of cuwparing ion curreants. The Instmuent was designed for
appaicabiom 'r,g e mags ranga of 40 to 400 mtomic weight unite. ALYl measuremsnis
of U35 w 0238 ratios ere doune by the "nuidl" method, or & modified or "pardied
n3” method, and all enslyses sre pede by comperigon with stagdm\ie. Standsrds
kve been prepared at Ok Ridge from natural uranium, pure UR3C, and very
highly concemtrated U230 {high @ produet) of eccurstely lmown composition. The
stenduyds gaw been carefully checked and dupllested, end the entira renge from
0-100% U3 ig covered. Each mass spectrometer is used for onmly une narrow
renge of U232 concentration im order to avold the erroxs Qus to the “memory

effest” of the instruments, which causes any given uranium avalysis to be affected’

by the ccmposition of the previous sampls. For thd seme reason, the samples must

ba sonpared to staniards bhoving nearly the same concondration. In xoutine opsration, |

the "memory™ error apovats to sbout 10H of the differenein the isotopic ratio

* botwetn stendard and sample. The "mamory” cun be eliminatad by heating the source

under vacuum but that is too troublesomsy for roubine anelysis.
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The semples comg frot the Dizfusion Plant as UFg in nickel gsample tubes fitted
with Hoke-Fhoenix packless valves (refrigerator velves). These gample tubes erc
comnected to s menifold on the mass spectromstar 2long with a suitable standexd. .
The manifold is kept under high vecuum and when the Hoke valve of a sample tube
18 opened, the UFg enters the maniford and then ppsses through an adjfusteble

gas deek into the mass spectrometer source at a controllsble =ata. hen isotopic
measurements ere completed, the residual UFg; is drawn camplately back into the
semple tube vy freezing 1% out with-diiquid nitrog% The routine procedure is %o
run the saypla Pixet, scanning the pesk of the' (US3IFg)* signed five times, thén
run the stapderd tho sitde Wey, &nd finally, re-rim thg sapple.

Semples of urdnium oxids are converted to the fivosida for analysis by divect
fyuorinaticn or by the cobalt trifiuoride procedure. The latter is used g% ¥-12
and 1g suitobis for samples of 1CO - 200 mgs U30g, whereas the former reguires
larger semples. Direst fluorimation comsists Of treating Us0g in a copbustion
tube wnder vecwm with purs dry fluorine gas at 1200°F. The apperatus ig usuagGly
nigksl o coprer. Tho UBg peerey out of ¢is reaction %ube 1R %beo gas streen and
is condensed in o U-tube at dry ice siush tamperature. The fluoring and oxygen
exhaust gasos are paassed thro a soda ash-salt tower before being expelied inteo
e hood. Transfer of UPg from Ywtube fo semple tube is done by connecting the two
topether and warming the f£irst while chiiling the second in iiguid nitrogen. The
anount of UFg coilacted in a swmple tube is determined by weighing.

The cobalt trifluoride method for comversion of U308 % UFg, ss used at ¥-l2, is
cayrried out in an all-glass epparatus by reacting e mixbure of fimely divided
U30g end CaFy at 350 - 4009. 'The UFg evolved 4s frosem out in & J-tube irmersed
if1 1iquid mi%frogen. A glass panifold and glass semple tubes having a bresk-secal
are used on the spectromgters gt Y-12, but the technigues in the analysis of UFg
are essentially the same es those at K-25 s described sbove.

1 spent & day with Sebin and Thom in a spectrometer 1sboratary under the
dirsction of Boardmen. These mon anelyze special semples and do reseexrch on
spectromgter eguipment. I studied their tmo specivromsrters in detail, obtained
some. circuits and drawings, and operated one of their instrumemis, mea%zgﬁ.ng “Sh
"&rop tiwough”, checking the focusing adjustments, and measuring the U<~ - 3
retio of a gample of UFg by the rull method.

At X-10, M. T. Kelley conducted me through the anesiytical research laborstories
and discussed mwany of the mothods of emslysis being deveiloped Tor the Redox
coptrol leboratories. EQ Froderick, supexvisor of Redpx contral, conducted me
through his leboratories and then tours thwough the Redox pilot plant and the
pile building were arranged. “Hot" rums were in progress in the pilot plant
using elugs obtainsd from the Henford piles.

The samples of waste solutioms from 200-5 and 200-# ab RanPord arrived ab R=-25
on November 16, Thay were traungported by truck to the X~30 pile dullding on
Wednesday, Novembar 17, where Frederick and I wipacked them that day. Frederick
will probebly be responsible for purifying the uranlum end widl probebly aubmit
1t to K~25 as uranium nitrote. Tha samplies, called "Metal Waste Solution' in the
HoE.W. Momuel, Section C, P. 533, have the Tollowing gpproxindte anglysig:
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There was @bout 3.5 #1. of @nch stnple, & toldd of gix savpies, debefed Bel102
B-k303, B-40k,, T-4305, T-I06, wnt T-bio7 » collectad during the months gf
Septgibar and October in.200eE wud 200-§. They were shipped 18 ste¥nless st&s
semple tans encYosgd fz Yead-%ined casks. Upon erpivel at £-30, ¥he redistlon
ewsd outstde the warple cap sas ebout 30 m/hs. &% one foot, whide tha fevel a -
26 inchse Whote N soNdian 1tocPe vas dbout 20 ¢/, The sepples wme gtored =
Ceeporarily behing g lepd SNi$ld. Freldepick espectad to ssparate the TSHE from '
the £isgian profucts by golvent éxiraction, probebly with ethew. The éfact of .
3% phosphopic @cid on e extractidn ef¥iciency @il meed %o be crecked go it =
¥i13, be gecassary to PPepdr® a synthetic standerd €irst emd use it to tes® the

rRocedure.  Predefick %oped % hovg the @mmples purified githin tgo weelg.

At ¥-12, the wPiter reported to Dr, C. E. I&rson. A tour tkrough the plant control —
labcistoried Wes conductsd by Roger Iibbs. de explained tiw mess specipomieters,

the fission cowmters and the ettendent chacis®yy and s mentiomed sbov:  the CaFy

zethed @s used at T-92 in the foui@ne Preps¥ation of g sagples.
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The Rivsion coiters at Yel2 are esacntially ®he samd as thoss &t K-25. A
Faditw-polopiviy bEFAPIR source of neutsktis iB used in an instrument whith
counts €¥va rafples siendtensously. Thae $amples A propared on nickel plaf@s by
Slectroplatirg. The rreperation of the plaPes conBiste of ¥ following gbepa:

&R. dMLssotyge Tne sample of urapful in nitEic ap2d in a Platinug dish.
2. Bveporiite the sedutild to dryress, ignite %o U305, and ‘@sigh.

3. Prépuse & @tanda®d soFuti® of ti® usmeiw by dfssolving the oxide iR
Y piteic 261d end d1luding to voiume,

k. Salect a suitable aliquot of the stendssd solutidn, add oxalete, and |
" @lectroplate hot at 3 speres using & nickel plate (approx. 3 inch diseidar)
58 the cathode. Uranoug oxalatae ig gollecta on the pigta.:
5¢ Zgni%e $he agposit do the oxide (3 to 8 ng. deposit).

6. Mougt tke Plate in the counter, back side %o YUe nsutron source, -

The ionizaﬁon caused by the fission products p¥oduces the inpulses which
are countad. .
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1 wag seadicted throusk one of the beta %rack buildings by Mr. Miishell st Z-1f.
teet o e "irecks” in the ares are simt Sown and are kept in stad-by coudiilor.,
Tre or 'ginal elestremagnetic process involved the separation of 1235 prep U5 o =
the "4 -un .’, whizn is a large 180° muss srecironeter. The statiry materlial wis .
UCLy, whivk was vagorized into an electron beom from e furnace within the sxurte.
Tin’ elnctroneymesic seraration of U235 sy carried ;.hroag,__ severeX :ycles. Tae
el .ractks wers mucl larper than the bete tracks znd sterted witn patural
urariw:. Zerly in the history of the process, tke alphe tracks vere simt down
anl emcicked uraniux from the diffusicn plant was used as & siartilipy waterial
fo~ thn bete Sracks. AL the present time the faw trecks in oferation are being _
1ised Por experimental worlk.

v

fa)
o' |

. .

Considersble e:«'.peru.ente.l workx has been dome at W-12 on mass spectramat. ;- wiin .
solid samples. Mr., Hibbs is conduciing resesrck on ¢olid semples at the pres:ans :
. bire. With selis or ozides which vaporize teolow the softening poiat of pyrex, e
- 1e~ds ke vapors into the speciromcter cource through a ‘*M tel zrrex tube fruz m ==
ezzernal fuxnace. For calis ard oxides of higher volling pointe, he has -
cunptricted micro furntees which mowmt inside fhe,cap of the spe~trometer tub: .
such a position that <ie nouth of the fwrece fits fate the ion coxrce of the .
srectromater. The vepdrs of swrgles conained in the Jurrece are lischarged . =
=2 tie source ot 2 rie conmtrolled by the Turmsce temberaltute. . . ==

t

Cv:'nva-.-:{_
Al wes mede o stulyt 1le mrss spectronetor as an analytiszal todl anl to s =
rcyect the facilities ¢ waricus laboratovics wilch use mase srestraccters. T e T

follow.ng v*:Lt:c:cts were '.—-s..ted' . . —

1., Pix-sivs ,e,pc:"dran‘:, University of Mirmmeso%:, Minreapclls, Mimmesota, .
Laberetories of A. (. ier.

®

2. University o ‘...‘11:’.3."‘;0 Leboratorlies of A. J."Denpster, Merii Inaran ="
X 0y X I; ’ =
ani Z. C. Urey.

g
.

Cex Ridge, Tannesses, “wwbide anl Cexben Tharicmls Cory., -

K~.5g X-20 uani 7-10. . :
@ cpacial, attencicn was given io the t;xes of moss spectrcn:\.etera in use, the
s%cif c meriss of eack Uype, their aprlicebility to arval;wical rudbl=aws, spasce v =
1 staff réquiraments 2ad the cqumarclal ave lability of tke Iostrmumonts. o

.
. .

Iiass s"aec'tromete 1'g, can be broacly classiffied as single focusing ani Bouble
susiog. The single focusing types uso megreotic deflq».t:’.o.. a? tlza iy tean and - -

are most conmcnls,r used Yor isotoplc glundance york aud quentitative enalysis. -

DoudYe focusing {nstriménis usercombined electrostatic ani ::agneti deflection.

They ge more corplex, but capable ol greater resolving power, and arae praferred .

for work on isolopic masces and packing frections. They are made in a varisty of _

types, the bent lmewn teing the Asiton, Dempstor and Mattauch types of ingtrumonve. z

| > |
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tfer i¢ also comstrissing & couble focusing irstrument for pachiuf
detern. nadlong. ’ ' )

Crastion

0

~he ior veam zolle:lor of & mess sresttoneter may be & rhotogruninin plate or &
Tair i zoilecting sletos sorascied to eloctrcrpters. The lalter .s hetter for
quentitative analibis. Plotograpiis rethols require nigher eccelorating
voltegesn, stronger fon currenis, erd pericgs : oreasring of the vacw: o Temove @
rné. TelLeco Thw rletes. £
Yaps syecirgueters ‘are teirg menufecturel o7 fenevsl Electric Co., Schane:
5.3., Consolldetcd Englreering CoOrE., Fagader.c e Calif., axd Process oo
frstrirents, Srookiyn, K.Y. TIrese instrumentc are constricted, Tur the callysis
+f petrolieum rroducts of relatively lovw colexvlar welgnis. " Jeperel. Llectric
nlso ccnstructed, under ccairact ¥ the Manratien Distrisi, e large nutoer of
Iier mres spectrometers for ur anal.els &t £k Ricses Pnpge “nstrumantis
vere Gesipned for a kO - -’4-09 mesg pnit rerge, exd are reig uset in the rcutine
snelysis of UFg fTor the UFIS - U=5° ratic. It wos the g»inioz of 1eost ¢ the men
consulied thet this ingtrumert would be the mest gpitedle’sre svallable foT the
higher mass raiger. Ths ingtruzen® is reas.nelly acaptelie o mol fication Tor
56374 samples. Mier, end elsd the pectle el Sk Tidge, pave modlf.ed epxd imroved
thds =z os spectrenierer in +hv rast fow years. It o thase =i Lloations hav
been prolizhed in lwojest Lleratize. .

s
A X4

.
- ®

A greet deal of weri hine been dpra oo aic use of mass s';t.'* tecdaiosn Loy bte

an:lrye! s of gesecus miztores, nrzeciaaiy of orrpenls neteriais s mivar, Lte .
arslice..on o snorgenic esralrsls, especially of relasively non-vslatile wTeuT s,

ig lep: acrmise.  Such mpnllcoatlions are mich more SlL0isult tete e reovision .
=uct ta made wirlin the fon source IoT the vesorlz.tlez oF e zexple. This las

“seen Ccue LY cpersing, ty veruvrization &Lrem o potewive {for rf.:a sorths =231 oller
subsiernces which waderyc ¢rormed, wonizaticn) rod by vnoorLzgtios feom e micro :
epp-itle in & firnace within the spectreoetey ftube. Tie lalwer retlod vas

.racormenied by bdoth Iiler and Ingiges, B’ wal. lesghlecresearch vk hes deen e
done itk micro fwmecds for, solild samsles [ the spectirazeter vy uier, Inghrem,

-

and by varicus vorkers et Y-12 2t taw Rilge., 0
the veowam mmet he tronen for reshsriing afteeach sasyis.,
ceraszity of . insurumeat to about sne sexfle 2 da2r.

the malrs.s of s50lid sanples,
Ornie Limits the

v : . . o . .
Isotoric eouncance analrses gressnt mick tewer “nroblers Gan a_.e_fws of mictures
of comrounds anc il & gaseous or »alatively lcuw-dbolling smmound o the elenmant .

can be prepared thg analysis
have been well ssiahlisted.

1s greatly siplified¥ Ceaimliqugs wit.. sugh sarples

The 1sotoris ratio of Usg- -

+e3¢9 g ceternmined et

Quk Ridge on a rouiine

scale using UF4 which sublimes et 1907 at W00 m,

Dressure.

Therafore, the vapor is eag

11y drawn into the source fron on external

sarple tube Skrough a gas leak end +15 vacuum peed never te hroksn on the

spectrcmeteor wube. R
at Qak Rigge.
content as

sion ¢ountirg .

. . .

The €icsion counters and the attendent chemistry wers 115‘7’85‘313&%‘%
Fssion counting doss mot give as w2curste & determination of T-2-
ris

wmass spertrometry, but it is & valudble zompsenion instrument. Fi

o,

1s indispensible Tor plutonium isotope anmalyses.
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Possible £ lications of Hass Spectecmetyy to Henford Works Problens

e mnes speclbrometer cen be reedily applied to the apalysis of peseous materiels
/md orgaaic substances. Some gpesific pprdications of pariiculex intereat at
Honfow. are listed below. The epplication to solid sasples, on the other hand, *
wiil be more difficult, but e thorough gtudy of this problem is im order. ess
specteumetry is edvantageous for the anplysis of chemfcelly inert raterials

(the »ere geses), elemerts difficu®t ta sepsscate chemicedly, und particular
igsotopes which are of spportence in fission proauct studies.

.

Preblaws waich shoald de attacked by mess spectrimeter methods are:

1. The Motal Waste Recovery Frogrem

Ue:h’ U235, 3%6, 0338 1sotope mv.n::ienfe reagurenents are desized.
@ mon 8t Oalt Ridge have vesclved *p23% 4n the presdiice o® U230 and
72:€ ut have, es yeb, becn uneble to resolve U  using UFg 1= the
Generul Electrie Ascay wpehine. This peoblem mAy be golved by the |
use of a compound {yossibly UCly) which w111 icrize to U* in tae
soacce, thoreby redieing +va mass ramber of the ion by nearly 100.

2. "The Z234e5 Project
Plitonivn 4svsope arundances w11 e reetcd.
3. The determination cf %erone and hexone oxidatiorn products.

. The determination of iodine and zoron 1n tho air Streem fron e
metal dissolving tark. .

The maps spoctrageter con reedily give a contimous gecording »f the
corposition and provide a meens of sutozwtic contrel. ’

5. The deterrtnstion of isotopic shundances smong the fission proiucté.

. .
.
. .
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