-
Cevelopment Uepartwment, Hounco Labos Qﬁﬁ‘“‘ f%
vtﬁg} LA
o _ . N w5
september 7, 1953 S L opy P&

i . ) 4 £ . ﬁ {)? y }*%
A »M by f LR M {: O g{,}a Z% j’%‘
S fopy LA

| = s
! Lagamry 5,4

e
¢ dnve 1::3
Bant]

o

e Lo
i %2

. B,
2

v w

H., =,

Central Fi

LY e

MO T Ve

CORATHE -

| @ i"}r:..}fag;
| EE e u:rpg é*f%
| _E% Br. lerooy V. Jones Copy 94
: OEl
- =38t
. EEES
£E5GE Technigues currently esnloysed in LIUY analyses aro
o BA43 svaluated and new methods are belng lavestigatec t
| gg §§ a more acecurate and more comprehonsive analys iﬁ of
g 3¢ metal and the salc. This study was inttlated teo i
Eggg analyses of salt asscciated wlth the weapons &ifV?lii&hQﬁ
tx program, nuclear device production, and o dewmonstrate Lo
£ the design agencies both an interest and a Lechnical

cance in the analycical cheaistry of LIDT, This report is

a brief review of che prozress and plansg o date for the

investigation of LiOT,
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The determination of the oxyzen content of the metal and T
galt 18 being Investizated by seutrem setivation analysis,
Th- installation of the double awis rotator aad the new {lvs
1imit foc
rams. The duplicacte analyses of & 1.4
LANVE

- inch counting csystals have lowsred the detection
i axyien to ZU mierog

LiU sample, comtained in a stainless steel capsule,
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s Faptor of b
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mately 203 milligram, Ths limitis

free sample contalners, Other low oxyzen contaal
ace peing soughb.

FEE N
rhe analyuls. Varlous ﬂnmw& euantitie
marerial will be zdded to a gilvewn g
tachground of the container and the

from the total oxyzon ﬁﬁﬁf“ it ol
datermine the accuracy am! validiny of t%ﬁ method.
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galuos

af 5,57 mi?l;&raﬂ& and 5,21 milligrams owyzen., The oxygen
content of the 104 stainless stesl coataloer used was approxi-

determinat ion is the avallability of suitable interfer
containers
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The pnemsatic Cransfer system of the aeutzon sctivation
analysis facility has heen completely enclosed and comuected
Lo ﬂiv vadiogciive exhaast stack, This mrecaution wag takon

ro mimimize the rossible exposurze of pearsemmel o teitiam o

che cvent a eontainer should rupture during transfer,

ivarion ansalvais for the altrogen gonteni ol fhe
Mwéai and aalt 1s being investhizated, The deteetioa 1imit

CGL nAtoo by this sethod is 250 slcrograms.

The pringl sroblem encountoved oith this analysis
geailabilrey interiersnee=Iree @&m?i& containers.,
tation of 3¢ stainless steel containsrsg indicated
cant interfevencs Jue Lo btrage smounts of copper. Lop
atalinlass s¢ »ﬁi eannct be obtalasd, Teflov containevs wore
fopad to have larss amounts of nitropgen, Tantalue containers,
alihe afgauaxiy free of copper and niﬁf&@eﬂg ware found Lo
Dave za e gam}. "wij hizh backeround at .51 Mev {(nitrgogen

datacti i . Thils backurowsl was
muu% raguliling from aitrogon
saly. Uthey
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isfactory sanple container has been obi
ar o the one slanned for owygen, will
the accuracy of the nltrogen amalysis,
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steaess of chis reastion will be asesriainad by
g banown amouncs of hydroyids to a zlven guaniily
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of sale ;a% segurately sessuriny the cas evelved,
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Avtenuated total veflectasnce (infrared spectroscopy) is

being lavestizated a8 a non~destructive techolque for the
analysis of the hydroxide in the salt, The relstive peak
heights siven by the hydroxide and oxide of the sale, in
conjunction with rhe total oxypen content oblained by
nsutron activation analysis, will be used to detersine the
amount of uxygzen present as the hydroxide,

The xas analysis of the LiDT s presently peorformed by
amalzamsiing the salt with mercury. The volume of the
evolved pas is measured and samples are submitted for a
wass spectrometor analysis of the gas constituents. A
calorimetric analysis for the tritivm remaining in the
mercury amalyiam has been performed to determine the com-
pleteness of reaction, After the gas =svelution, the
awalzan was divided inco two fractions, the surface residus
and the remaining bulk of the mercury. 4 (race of fritlws
(0.1 milligram) was debtected (estimated accuracy *2.1 milli-
gram, detection limit 2.1 milligram) in one of the surface
residues. o detectable amount of tyritiwa was found in the
remaining seven zamples,

slthough the wmercury amalganation i generally accepted as
a satisfaccory analytical method, other gas evolution
techniques will be investigated, UOther lithium-alloying
metals, in conjonction with the use o an induction fure
nace, may plve comparable results in less tfime than the
six hours required by the mercury zmalgamation method,

The tritiuwn content of the salt is routinely determined

by a calorimetric analysis. However, an alternate, non-
destructive method will be investipated, The breamsstrablung
(low energy x-ray) resulting from the ecllision of tritium
emitied 57 particles with the salt and contalaer can possibly
te countsd and correlated with che calorimetry data and the
pas analysis of cthe salt. The salt sample may be analyzed

in cne-half hour with an estimated aceuracy of {ive per cent.
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A aemedestroetive (v, a) snalysis fov the deuterium content
af che salt ecan probably be developed f required,

b %"ﬁa dissolved, heated o
drynnss wﬁth Bu iz wrie ac;g, and submitted for emisslon
spectvegraphic analysis, The gxt&nsi@ﬁ of chis method o
LICUT) will necessitate the couplste cemoval of fritium
wefore the sample can be analyzed by the eanlisslon spestive
graphic laboratory, The Zesearch lepsriment is Invesiizating
the thermal evolution of gas {(without additlon of lithiume
alloving metals) o rvemeve and recover the major portisn of
the deutsrium and fritiom withoutr inbroducing metallic
capur it les nte the sauele.

The ”ailﬁuéag methods are currently eaploved at Union Carbide!
Gak Ridge Y12 Flant for the analvsis of Lid and Lin:

The nitrogen content of the salt iz determined 2“ a Fieldahi
&naivﬂaa (decomposition and stear distillation of amsonia

shrough a silver tube)., The zas 45 colleeted in a borie aeid
solution and the ammonlum borate is tlivated with a standard

agid, Addl txmn of Hesslexr reagzent and subseguent colorimstric
analysiz is peviformed i tho nitrogen ﬁbﬁtmft iz too small o

Ly titratliown.

e detepnined

The cotal hvdrogen and deuterium conbznt of Che salt is
detersined by placing the salt in a stainless sgeel huat

with a bLen Lo ?ﬁﬁﬂﬁyfﬁig excess of Uin shot, Th: sample

in heated with a bigh frequeacy induerion furaasee (Burrell
Conbrugtion Model 330F-1), and the seclved zas swept with
helium through a copper (ILI) oxide scolumn where it iz oxidized
ro water and subsanuently collected i & cared coontalser of
sagnesiaw (1I) cerehlorasce. An 2oalysis can be performed in
approximacaly 27 mioutes,

The sotopic ratio of the gas in cthe salt can he detsrmined
by a falling drop density determination of the aforementiemad
water oY by 4 mass speclrometer spvalvais of the evolved pas,
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Carbon

A lew lowel carbon analysis on the salt le gurreotly éa 1%,
devaeloped, éxﬁm}mm&m&mﬁm.ecwﬁmﬁ&m} zer hag begn
modified by the addition of 3 copper (1I) ﬁx&dﬁ colusn and

a eold crap, The thermaily svolved aydrogen zas iz omidizsd
#o water and frogen out in the gold trap while the carbon
Forms carcbon dloxide and lg swept by the oxyispn inte ths
barium hydroxide aolution. The change in conductance due

o the formation of baviun carbonate ls meagurad,

The cacvoonats ca cent g determined by heating the dissolved
galy with sulfurie aecid., The avelved 2&&%@ dilowlde iz swapt
with %ﬁl&ﬂm«ﬁhfﬁﬁiﬁ a seriss of Jduy

absorbed *ﬁ a cagred puldb containin
prec et hWiloratve, and weinhed,

A e
ne mannes ion

tThe awdvmﬁi§r conteat of the salt s quanvitatively amalyzad
by the Karl Fischer titrarios method. The hydioxide (oxide
amﬁ ﬁafﬁ&ﬁ&u@ also) reacts with a amt%&nalwh@nﬁﬂie acid
gaiwai&n and the water formed is titrated with Karl Fischer

agent,

of the galt ls calculated {yoa the Sats
aydpexide and che carbonate avalyazs,

cum, potassium and sodium contant of the salt is
evermined with & Beckman Instoument Cospany U ~1am@ ph-
vomeier and che @ﬁ*ﬁfﬁ%“ content with an American Insgfvument

Company chloride ticrator (catalep number 4*@$%ﬁ&}.

rificarion towers,
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The lighiwe isotopie ratiec of the salt is Jdetermined by Che
sddicion of & few drops of hydroicdie acid to the sample and
the subseguent mass spectrometeyr analysis of the solld,

A method te analyze che free lithium conteat in the saltl was
developed by W. G, Dietrich of ¥-12 approximately twelve years
ago. The salt is refluxed with aphydrous ethyl bromide and
the sxcess #thyl bromide distilled, Cool methanol is slowly
added to the residue to dJecompose the hydride. atevr ig

added to the sclution and the tromide content of the LiBr
formed by the reactlon of metallie lithium with ethyl bromide
is ticvated with gtandard silver nitrste solution,

The tetal lithivm content of the salt is determined by vsacting
the sample with methanol and then water, The excess of standard
hydvochloric acid added is back titrated with standard sodium
hydrowide solution,

Apparvently the comprehemsive analysis of LiH and LIV performed
at the ¥-17 Plant is both rapid snd accurste. 1t must be
pointed out, howewver, that the application of these wet analy-
tical techniques to tritiated lithium salts way necesgitale
slizht alrerations in these methods and will produce problems
assoclated with the handling, storage, <lsvosal and/or recovery
of triviated water and ovganic solvents.

T. Ben Shinshammer
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