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A survey has been completed of the preparation, fsbricstien,
recovery, and development phases of the ceraaic project to determioe
the instrumsntation needed for sdsquate contrul and material anslysis.
Estimates of the mumber of ssmples involved are presemted in Tudle I,
however these estimates may change considerably as the actual process

ég evolves. Some of the instruments heve been purchased. Plans are pre-
=2 sented for imtegration of the mev (nstrumnts with existing facilities
;é snd the needs of the program.

E It is expected that the thermal colum and electrolysis develop-
3

went aress will begin to regquire spalytical dats on hydrogen-deuterium
gss mixturgs about April, 195k. Nome of thess samples will comtain
trocer quantities of tritium until sametime in 1955 Since present
schednles call for & selectiom of fimal recovery proceas by October,
1955, this source of samples should be discontinued by that date.
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The salt preparstion, fabrication and recovery areas should

ReY

{be installed and operations sterted im these aress in October, 1954.

JThere will be considerable incresse {a the mmber of sanples at this
“time. Furthermore, the samples, in gemersl, will be mixtures of the
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three isotopes. Whils the total guantity of meterial processed in

|

_:5“ first fev months way be relativelY small, there will be sn ex-
33 Sltensive sampling of material wstil some pattern of cperation develups.
;5 us the comtrol instrumentation must De ready for a moderately heavy
Eé 1 as soon as preparaticm lines snd vecovery lines are placed in

an unautlmriwd person is probibited.
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If & low temperature distillatiom facility is installed, it
will not require any analytical services defors shout March, 19%5.
By October, 1555 sxtensive work om all parts (except possibly one)
of the recovery development work should be conscluded. If developwent
work on coe method is contimud tewporerily, it should de concluded
by Junuary, 19%. Closing of the development phases will ueterially
decrease the load on the analytical imstrumentation.

Three analytical methods have been considered for apalyzing
hydrogen-deuterium-tritive mixtures - msss spectrosetry, mwlear
umm resonance, and emissiom spectroscopy. In addition other
techniques such as thermm) conductivity apd calarimetry may be of
value far spegial analyses.

Comsiderchle development work was done st KAPL wnd the National
Bureau of Stamdasds in developing an emission spectrogrephic methed
for mixtures of two hydrogen isotopes. The major 4Aifficulty enccuntered
was in developing & light seurce vhich exhibited sufficient reprodusi-
bility snd low mesory effect 40 give relisble data. The results of
these projects were tromspitted to Hunlord vhere the emission method
wiss considered in sddition to s mass gpectrographic method. A de-
cision to use the w38 spectrographic methed at Hanford was reached
after some difficulty had been sneountered with the emiasion source
and the mass spectrograph had desenstreted ite ability to analyse
rixtures of hydrogen snd tritiwms. Mess spectrogrepbs have been used
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succsssfully for some time at Los Alamos (0 smalyse mixtures of hydrogen
and tritium. Project Whitaey at Livermore has purchased s muclosr
magnetic rescusace inetrument frowm Verian Associates smd sre investi-
gating its use for hydrogso-deuterium~tritium apalysis. Prelimisary
dats (Jemuary, 195%) indicated idat (t would not be useble with ges
saaples, solid hydriside samples gave brosd reaponscs which led to
low seaaitivity, and the detectivility for deuterium was net high.
The instroment showed promise for the snalysis of liguid sanples
for hydrogen sud tritius coutemt. It appears that st 0o A.E.C. site
is there any existing experience in the analysis of mixtures of

the three isotopes, the nesrest spproach belng at Los Alsmos snd
Livermore vhere this problem is mow being attacked.

In telking with B. B. MeIntesr, of los Alamos, sbout the
snalytical problam it appesred that while no method has yet been
daveloped, a mess specirographic method sppesred feasibls. BSuch a
method was being worked upon &t los Alsmos and would probably depend
upon & reproducible sguilibration of the ssaple sod cslibration
with known mixtures. Analysis of tritive-hydrogen mixtures wss
routing using & modified versiom of Model 21-201 Comselidated-Nier

Paced with this situstion the decision wes mede to\ purchsse
two Hodel 21-201 Consolidated-Nier mass spectrometers, (2) budget
money Toy a nuclesr nmagnetic restnsnce instrument in the therwmal
diffusion production facility, (3) supplesent existing calorimetry
equipment, spd (h) rely o existing equipmeat for any emission spectro-
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be ordered later 1f exparience at Liversore apd prograa develupments
at Mound indicate that it would Be huwmtified. Since ouwr spectro-
graphic lsboratory has operience in snalysing mixtures of hydrogen
for asnalysis of ssuples of this type.

One of the mass spectrometers will be shigped from Pasedens,
Califommia, Pebruary 18, 1954 and the second sbould follow in about
two weeks. The instrumemt will b insislled in R-1lk. M. I. E.
Welaflery, sn engineer from Comeolidatad's Chicege office will assesble
and place the insiruments in opersting condition. This will take
about two or throe weehks for esch ingtrument. M. WeCalflery will
instruet Mound personcel in the use of the ingiruments. Following
inntallation, both of the instruments vill be modified scooxding
to plans originated at los Alews. This modification will be per-
formed by the Technicael Hervices Section while the imstrumentis are
in R-114 and vill parmit the imstrument to sequentially scan and
record the signal st esch of six preselected mass poicts. The mss
spoctrometers will stay in R-114 snd be used in cenjuciion with
the development vork watil the eonstruction in the operating arces
is completed. One instrument will thes be moved to the sals pre-
paration area in the T Bullding spd the second will de moved adjmcent
6 the recovery column in the SW Bulliing.

A survey has beon made of the origin wnd frequency of samples
orlginating in the preperation, febrisation, recovery and development
areas and the types of analyses required. Thesedats are summarised
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in Table I. The maximm mmber of ssaples is based on full-scale
operation for ons shift. In the evemt that two shift operation of
any part of the project becomes pecessary to handle quantities of
waterial, the capacity for proper analytical comtrol exists and it
io assumed that the apalytical work will all be Gome in ome ahift
or additiomal shifts will be sdded to complete the work.

The T Building mase spectrometer will be used for checking
purity of devtarium apd tritium received, the purity of hydriside
material, soalysis of sorap hydrisids befere refovming, snd eny
other gas smalysis problems arisisg in conjumction vith prepuration
or fabrication phases. The SN mass spectrometer will analyse geses
liberaiad Dy amlgnsstion or elsctrolysls and will serve asg o contrel
o column feed, raffinates, sad product. Since the colums will operate
on s three ahift basis the latter mess apectrometer will be used
during the sasw period. Becsuse of the deleterious effects of re-
poatedly shutting off the lnstrumsts and the relatively long delays
in reashing equilibrium sfter a shutdown, the instrusents will be sept
in stenddy operating comditiom when not being used o shalyse smples.
This will alse apply % the nom-~Opersiing shift persods for the mmas
spsctromwter in the T Building.

The samples from the develogment phases requiring mass analysis
will be taken as discrete smples in small gas carriers which can be
attached directly to the mmnifolds of either of the maea apectrographs.
From the eatimated muber of ssmples it sppoars that development susples

usm
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can be handled in the regulsy day ehift o certainly cowpleted in

Pressnt planning is to place cslevimeters for the cersanis pro-
0 thet room. These ssples will de lumped batches of tritium which
have just deen received, smll analyticsl seamples of hydriside, and
individual finished parts. All of these smmples will be iz doudbly~
badeh econtainers will have to be comntructed. Existing calorimeter
#51 will be usel for measurement of snalytical smples. Two calori-
meters nov exist (5% and 58) which may be used for msasurement of
finiahed parts. Additiomal celorimsters will be regquired by sbout
Septanber, 1955.

The lithium metal received will be snalysed epectrographically
o determine that it meets specifications. This saslysis will be
done using instrumentation available in the Reseurch Divisiom., A
winimm of ooe mouth's sugply of sstisfactory lithium sbould be kept
on hand at all times.
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P-Building Mass Spactrometer

1. - Verify purity of Dy received 1
2. « Varily purity of 2
3. - Analywe gos Crom hydriside saaple 1
h. ‘»mmwm

to reforming 2

1. ~ Geses from alscivolysis )}
2. - Sample slectrolysis gas storsge 1
3. « Gas from ssalgamation 1
4. - Coliom foed 1l
§. - Columm raffinate 1
6. ~ Columm product 6
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