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Numerousreferwmes may be found in the s+pectrochemi.cdliterature

1,2,3);C, t,}le I&e Of graphfiteelectrodesfor the mwlysis Of solutions~

;.lth.c:ugbthey me ideallysuitedto

diS4”i3Vm~ageS:

1. K.weredsensitivityresults
--

m-my

frm the pe&tration of solutima

.Wo the wrous gmphite, The u,seof kero~ene$pa~f~, or”

collodionto minimizepenetr3ti.On is not.entirelymtisfactory. ‘

2. A valuableportionof the spectrum(i.e.that conta,ti~ mq of ~~

the rare earthline;]Ii obscuredby the U1.tra-tioletcyanogen

Mind system.

l.ar}~elyfor the .w’poseofnkking the regionMOO - 42cM28 accessible
3

c ki~d of electrodematerialwas soughtwhichwouldopenthis re@on to view,..

.twnm-metallic solids possess sufficientelectrical.conductive.tyto permitV.,J
,.

Tho f’ollowiJIg consi~eration~ dictatedthe OFioj,ce of the ., :.’”’:”’-

with respect

2* simplicityof spectrum.

3. TWxnxlabilihy,

k. Availabilityin adequate

5. ??W-luctmceL@ pit

6. ~R&m3of ITlac}li.ning

Comer antisilver 1+)fi~

r

quantity.

OXIa lathe,
.

the~eretirementsto a higherdgqreethan qr other .

Wkl18 -- -copperbe~.ngpreferredfor ita 3,0wwrcostand higherCOMIMIW$~ . ..

puxi.ty.

UNCLASSIFIED:haiceof r~citatj~:

The viewis w&.My heldamonqspGCtmsCopj.ststhat~rc~xe.itatiw.@.v6$
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excitation.Wnerally qx%king tixk i3 prohab~ true,sincein the arc

ix t.lieccmdfmsedspin+.. ‘;iC)pcpil.ation O: d :ivm wcited 3tm.teis ajt to ‘

t)iisrelatesdirectly

transiticmarising ‘

subjert to wamieri.ng W@

whichthe metalmelts

dcm the electrodeor be

s+attered out oi’t.tie:.rcby ccn7ecLfcJn currendj. In .W3j-ea3e2 the e~g

with w’hkh a rcsidue whith ILLSkm pl:;ced upon .Lheelectrode may be in-

corporated into a molten heaj aal<e3 for loweredemsititityand poor m-

e-,:-,-’- ‘.,. -----
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driedon cop-perelectrodf?~ and. the re3hhes excited in a condensed
“

-rineutal. Procedure:”.-..,.-——.—..—.-..—

Standardstocksolutionsmm preparedby diswlvin$ wighed qwn-

M.tiesof non-hygrescopicsalt~of the elementsof ‘interestin known

prepared by dilukionof the stocksolutionsso th~t the follo’dngcon-

centrations\wre available:.1OC,10, 5, 2, lj 0,5 ,...*-0~0170.QU5,

wartz-distiflwlhydrochloricacidwere addedto 5CImls. of each stantdami

to prevwt t!Iehydrolysisof certaincations+

An internalwkndard solutionwas also pre~kredby dissolving

.wl?ficient anwmmiun molybitate in quartz-distilledwater to give a’concen-

L34i.mi Of IJ.Omicro~r.amsof molybdenum per milliliter.

A number of pairs of +11dia. copperelectrodeswvre prepmai* and

placed,hy pairs,in a nichrow coil.electrodeevapnm.tor(W@% 1).

means of 3 micro syringe pipet,to the top of each olwtrode and carefully

Wa+poratd thereon, FollowiJkgthis, !50mier-liters of the mcwt dilute

standatiwem”waporated on WiCh el=tr~e Of the firstWiIiO Cm hundrw.1

electrodepairsin the samem.wert In this way a series of copper elec-
,

trode pirs waE;Obtai-Wd$ beartifith~+fo~lQ@-W ~~~@lt3 of ele~’~nt~~
.

their top Swrfaces: bl.wk,0.0CKX15,0,0001,0.0002....... 0,01,0.02 ....

Cam was obsmvqd in keepingthe droplets0.5,l.O}and lG.Gmicro~rams, ,
.-

%-~ ~~a; ~#&&’=”-_”_”’_’
—.. — —— —-------7-.-..--q.-—

em~hl electro~fim~=~’=v%g pure, and M adequate

for the ,presentwwO ‘lM rodswere cut tfil~I?lw@hs$ ono end boi,ngfaced
smooth and flat on a lathe. !I%esideswere macMnGd lightl~+fromt.1-efinished
end back for a divtance of ~’?. ~h~ ~k~rp e,tgev;as ,rerriovd by ‘wry W.ght
chempferingM th~?l?th@. ~hi$ treatmentis adequateto rc’ve~a cl~~~
brightcopper surface,and is superiw to ltCh?Wl@~ methodstiVOtvj+~--S@e.,.-,-:-,,’;---

~ollowedby distilledwaterrirx3~:+:.‘“remmd by nitric acid .

‘~~”-
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of solution from keccrxblfjtoo Lk”j;c awi t’uiihg down tkQ sides of the

spatteringof the droplets,

——— .- — —..-—. -,. — — .--.— ——.
+$ M<anufFLcLure :.!.by %.ird “4sSociates,
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fcl’t!im’eClsnutesin Eastmajl D-19 3t 18’,0°

Ini-nutes$ .:rri washed fcr fifteen minutes in

i.ntemity ratios a~;uir.st log impurity concentrations.

TableI Iisbsthe sensitivities oltfi.ined for a nunlx?rof elemer,tmwith

spectrograph~mentionedbefore, ?ityres2’- 7 show a numberof typical

workingcurvesprepared.’.nthe winnerdescribedusingthe Eagle spectro-

p!xtmwt ric C.Vdud. ionwas not requLred$and xmi-quantita%ivereSUM gj

were obtained by visual, c omparhcm of Lhe impurityU,neswith thoseof
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bec.auseof the !aak~itudeof the problem, Fifty micrograms of plutonium

were foundto be withouteffectcm the impurityUneint=nsities wittulm --

the’limitsof experi.mntal error, how+ver, Ikble 11 showsthe devtaticm

of work~ curves fq sw’verzlim~uritiee with N microgmm of plutonium

and with no }iltitoniw.present. TIM mxi.stmnce of In enhancementor de-

pressant ~>ffecton the trzce ccm:)t!.tuentline iRtwMiLi.es should be invos-

ti~atca for each case in which an apprecidik qxmtity of foreigneleuents

is present.

wic~.tio~ to the ~~~~is of ~hitc’~1’i~kf

———-------- --is--..--.-.-.,- —

The occasionfor the developne.ntof the coppersparkmethodyas the

need for analyses of plutcmf]m riitrateprocessmlufjons~ The highest

acwracy and precisionwere not ckkandecl,a Se.d-quait”itativeUILaly$ls

‘w.fficixpto rwwQ ,thenatureanj apl:r~xfi.ti~ta.outintttiesof impurities

pzwsentwhichmightnecessitatespecialtreatment%n the enmxing-purifi-

cation steps. Tho complexityof the plutonim spvk sptrum is mmh that

ifmm than fiftymicrogra.mwere sparkedthe nmber of coincidencesof

plutoniuiilines with impurity lM’w and tl;egeneral spectrum background

wwld becomeprohibitive,,Theamlysis of plutc)niunsolutionswas carried

out M marineridentical.to th~t..aheaLjTdewri-oetitor the runningof

wt<andm%s,exceptthzt considerationhad to km givento the rxiioactiw

‘or healtkltssake.it was necessarytljatthenatureof the v.fiterial-o.

-—
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plritieclxfoxwcleterminingthe tatter. CKlcmethodof Cclrryingout such
y)

a sepamtion,,mekin&use of cupferro:t~ is describedelsewhere.

‘W c.oppw S;wrk qt?thod has ?JWn applid to the determination of

i~i~t~. :1.lic irp-mit. itw h strewn wate I-S ~ COXIJWrC id. aCiW z md “f’~atir EUId

acids which had beentripk-distilhd fror!quartzvessels. ~ve ml. of

the wateror acid Wc3rereducd to 0.1 to 0.2 ml.,by evaporation on a

special h]wlce. ‘llc balance was connected to an intra-red lamp wlh.ich
I

r{c,u~uautomti tally tmm off when the de Gired “mi~ht was reached(Figure

151. The remafili~~ cop,centrutewa3 then evaporated on a pair of copper

electrodesand sparked in the mnner dcsc:imd~ Quartz vemwls were

of sulfuric$ nitric ~ and phosphoric acids) since tliew attack copper

‘xMQ dw ‘in:~evapOration iindleave 24crust of ccJppersalL3*

F“recisicm and Ac.”_~y:——. ..-—-”----- .

‘M averalye devi::tion.frcm tie mean of L19 intensiuyratio3 run in

obtained for a number

430n8t~ctthe working

in thisprocedure

,---.-
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O*W
0.0002

(.1*(-j(JfJl

0.002
0.01

00&?5

0.02
0.002
0.0002
C)*O2

--

0,1
0.01
c).cmo2

0.02
0.2
0.1
0.1
O*1
0.05
0.005
0.05
0.-003

6707,84
3131*O7
2790,78
279$,06
3944*O3
7664.91
3933*6Y~‘:.”’“.‘“f.;‘“::.-.:-.
39%*61
l+ltx,M?

Al 0.01
K Ci.1
Ca (0.001

O*5
: 0.5
v 0.05 .
Cr 0.02
Mnl 0.003.
Fe O*1
?~j, 0.01
co “o,01
m ().I.
Ga 0.02
As 0,1
Rb .
Sr 0. oo~
Zr 0.01
Cb O*S
.% 0.05
Sb oa,5
F%

::;
E 0.1
‘m 0.1
Bi 0,05
w 0.05
La 0.005

—— — — -7-—
—

~~ —. —

X.w:g
2605s69
4%5,$2
3492.96
3!J.Z+

&i72j06
27r30*20
7800.23
423.5.”52
3958,22
4229,15
2@9+99
3UO*67
2%M*30
4MI.097
2833*O7
4019.I.)+
3167*?2
4008.75
4333*?3

J
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Element’--- ““’——-”--”T -s.. . ....__, __

Cr
Zr .
v
(%
La
a

———. —.- — . . . . . . . .—... .

* A is ths imror obtained in the d,etermti,tionof an
element in the presence of J(I::icrogrws of plutonti
when working cumcxj are ‘usedwiiichwere prepared frcxR
standards not Contatiing thin amount of’ph.ltonfi~

.

—-—-—---—————----- ———.’ --— ---- —-----
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