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uranylfluorescence

madum as low as one-half

determinationof quantitiesof

microgramof uraniwain one-half

millilitorof @assy phosphoricacid● The test has been used .

. ko detectdirectlythreepartsor uraniumin one millionparts

of thoriwn.

The charaolxx=istioSluorescuncespectrumof uranylion furnishes

a means for the UKRUAiguousdetectionof smallamountsof uranium Although

tihefine details or the structuroof the uranylfluorosocmespectrumdepend

~__.-. . . . . on tho onvironxxrtof the ion$ the nai.nfeaturesare suf’flici.entlyoonstant

1
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-s0leaveno questionas *O the identificati.on by mems of the spec-

trum. ‘/Jhcneveruranylion is exoitedto fluorescence,the spectrm exhibits .

tho followhg features: a set of five or six nfm-row bands= VJith a cousixinii

frequencyfwkervd of aboutJX)Ov;~.venumbers,bo~inmingat about 4900A“ ~d

extendingtowardti.~eredo ‘I% secondlm.ndat about6100A“ix. the most in.tensez
.

the succeedingbandsdecreasingsteadilyin intensity= Decauseof its low i.n-

tensity~ the k%hermcmt red band is not alwaysokmorvod.

(c.0.5 x 10-3 see.) 02 the excited

~roatchemicalrouctivityas an ox-

the fluoroscopeis casi.lyquenched$ ,
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ad to emwm mxi.nm sensitivityoi’tho test,carenust bo ‘=konto pre-

4 vent dissipo,tionof the wwr~ of the e:ccitcdursnylion by pathsother

Wan the OrAGsionof rr;diation.

%mral ElectricAIK hi f-hpressuremrcury t3r0 in a quartzjacket~ kdiation

Fron this smm+cewas fpthc red by a “ s>herical 1’ condensingmirror tipi*ovi. s~d

fron a 5 inchmatch gksa aluminizedon its concavesurface,and gacsedthrou@

oyqle!-h -:0st of Wo li~>t of wavo km~th creator than 4200 AO and faj.rly trans-

parent at s!~ortwr mve len~th~. The sanplosu::derexaminationwere contained

in small glms-stoppercdpyrextest Lwbes (1 or 2 cc volumetric i’lasks)~and

wore elevn=~djust a?]ovetlielevelof the acetone baths emitod throughthe

transparentwalls of the dowar,and the iluoroscenoeexaminedwith e.pooket

sy3ctroscope.

was added1 # U (asurmyl nitrate)in .2 cc of’water;to a eecondwas added

10ljTJin .2 cc of’water;to a third 100~ in .2 cc water and to Q fourth

500g in .2 cc water. After one drop oi’ concentratednitricacid-casackled

to each of t!~osmples, all wore hm-k+don a hot platefor fiveninutes. Two

cc sanplos\’:eretransferredto the @ss-stopper”edtest tubesand exsninedfor

f fluorescencein the iw.merdescribed.
4

The s,or.plecontaining50~ U per cc yieldeda bri~h%fluorescence,

eas?lyseenin a :Iomallyliflhtodroon; 10 ~ por co ~.avea fluorescence 10ss
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was defi.ni%elyvisiblein a darkenedroom,and tho uranjrlspectrumwas umnis-
;

takable in the spectroscope.It was not pcssibk to detectwith cerkinti~the

fluorescencefromthe solutioncontaining0.2} U per cc. Sinceat most 0.5 cc

of solutionwas illwina-tedin Gach case,thenckhodwill deteot0.5 z&roGrsm

of uraniumin the abseme of largequantitiesof othermetals. ‘Xithquartzdewars

and tubesmd quartzlensesit may be possibleto extendthe sensitivity~furlizer.

‘RTECTIOI1 W TYYWrJT.! 1:? X3 P?ISIHEI; OF THORIU!;

Into eachoflthree30 cc Makers was wei@od 1.5 gn of cspeci.ally

purifiedTh(lf03)4@1120(obtainedfram ?hrkeley). To one saiipleno U was added$

to a..otlmr 5 ~ of U (aswanyl nitrate)=and to Me third15# of U was addedo

TO eachwus added2 cc of W% Ii3P04and allwere heatedfor 12 hoursOn a hot

plate. At the end of this tine an additional1 cc of the 85X phosphoricacid

was addedto ee.ohand the F.eatingcontinuedfor six F.ourseThe s mpleswere

examinedas has been dcsoribedabove..

over 2 cc.) ‘l!hexunplesto uhich 5&

partsof uraniw to one nillionparts

for uraniun,with the brifl~tnessesof

sanplosof uraniumin phosphoricacid

(Thevolumeof each samplewas sli~t~~

and M ~ of U had boonadded (7 and 20

of tkwriumrespectively)yieldedthe -test

the fluorescencesomewlatless than in

aloneof corre6pondinCconcentrntions~

Tho test on the sezyiieto which no uirani.umhad beenaddedwas nep-hive. Since

it shouldhavo beenpossibleto detectono thirdthe intozmityof u-3 fluor-

escenceof the samplecontaining 7

tkin 2 or 3 ppn U.

‘Me testTYaSextendedas

oontainin~10 ~ ThP was oxtrac-ted

fouows. Awater solutionof Th(1T03)4a41i20,

with etheraccordingto the directionof

Fontana(CC-384). The etherlayer,containingaccordingto l?ontana751 of the
f
1 uraniumand 45 of the thori.uznin the originalsamplo~was evaporatedto dryness.

The residuowas dissolvedincmter and prccipitdxxlwith armoniumhydroxide,in

ordorto frootho materialfromor~mnicimpurities.Tho yccipitctedand washed

?q:droxi.de~were then %wa%d with phosphoricacid in li~eu~:xdway. b3 idently
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the precipitationwas ineffectivesince

blue continuousfluorescencf3nnd a lon~

behaviorclmraoteristie02 many or~mic

Thosere.wl% are in

mowj fromthen em may deduce

0.04 ppl u.

essentialagreementwith Fozdxana’s.l?urther-

that the final rmter5al corrkbd less thaii

-.
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