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Uranium Determination in Geological Materials
hy Isotope Dilution Mass Speetrometry with ***U as Isotope Tracer
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1. Introduetion

IFor the aecurate ated precise determination of araniom at
fow concentration in geologieal materials, the only methond
that offers high sensitivity and free from matris effecrs
15 stable isotope dilution analyvsis by thermal jonization
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However, for comples chendeal matrices or media such as

criclied :-api.lil' i= 4‘!II})[UI\1‘!! j:-'.n[nlw dilution.
highly radioactive solutions, #9500 enviched spike s used
“hue to their absenee in reactor grode araniom eliminating
L hie ] for saprrale determnination of the [H()lt}[li[' CONpae-
sition of the =ample 111 o the geologieal minterials the
i=otopie ratio =00 250 has heen found to be constant [2]
il is asmsued w0, Therefore, while using #9590 as en-
riched spike for isotope dilution analysig, no analysis of
ol

“the isotopie composition of the sample s carried

=HELT am tracer, the dsotopic

However, awith the use of
v o 2ELTEEU ] 2T

dilition analy=is calealations. Forther, the use of bighly

BT oy be used for the isotope

enrivhied #9007 spike makes the fzotope dilution equation
sirnple and in the calealation of the precision hasaed on the
Lhe

depends on oo single ratio,

propagation of crrors, relative  standard  deviation

In the present publication the experitental  details

involvial in the aletermination of aranium in rocks andd

minerals using 27 as teacer is deseribed. The precision

Feotopenpeanxi= 250 (1987 1

U cingesetzt warde, e Bedewtwng der Peobicwnadime wnd (e Laswiekog anf die Genauigheit der

crrors: isotope dilutions i=otope ratios tass spectroscopy s relinhility s saonphing s uraninm 233

and aceuraey of the values obtained on the samples are
discusseil in the light of the values obtuined by isotope

dilution analyvsis using *2U as tracer and by other analy-

tieal vt hols,

2. Experimental procedures
200 Preperation vnd calilalion
of teeeeer sofufion

The tracer solution was prepared fron the isotopre st -
arvd supplicd by CEA Fontenay, Franee, and was calibrated
by mass spectrometric isotope dilution using NBS araniunm
isatopic standard NS UD50a, The concentration of the
HE N

quots of weighed amounts of tracer solati

solution was 1Y 2 of uraniun /g of solntion, Ali-

1R WeTe Trans-

ferred to glas= ampoales and sealed Tor future nse,
220 Dissolution of rock s ples
e chemical sepuration

Depending on the concentration of uranium in the rock
sample known quantity of tracer was added 1o obtain
U0 ratio near unity. The sample as dissolved inoa
teflon pressure bomb following the method of Pt
anil Tatsionoto [ 3]0 ovder to bring in to golution resistant

like

tinerals sircon, apatite, cte, where uraniom s
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generally concentrated. The eagents for (he digestion were
107, hvdroflnorie acid, concentrated nitrie acid and 729,
perchlorie acid. The dissolution was complete in 30 hours.

The uranmun was separated by two stage ion exceliange
method, T the first =tage uraniom was separated from
thoriven | 4] IN-8 {200 — 100 mesh)
in chloride form and then separated from iron, alkaline

u=ing Dowey resin
carth metals sood other clements on the same resin after
ety is veduced to Fe(ly with jodic aeid 157
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The sotopic measurements were done with a Varian TH 5
salicl source =mgle focussing mas=s spectrometer eouipped
withe Faraday cop oaned electron mualtiplicr. The spectro-
meter is coupled 1o microcomputer for data acquisition
and processing |G,

Samples were Toaded in the nitrate form on one of the
filaents in o double filament assembly using an aatomatic
losuling anit [ 7] while the other filamwent is used for ioniz-
g the atoms cwitted from the sample filkinent, Five to
ten mierogranm awmounts of saple were loaded on che filae
et

The won corvent was measured with Faraday detector
and the data ave processed by the mierocompuler systenn
which lists the asotope ratios and the relative standard

deviation,
3. Results and diseussion
On a1

different

tracer solution, The precision of the edividual isotopie

are o shown the values of uranion obibained for

saples of rocks and ninerals using 2P0 as

analysis is of the order of 0250 and the external precision
for different sers of independent analyvsis forsame sample
is of the order of 190 The saonple 80 gave higher variation
probably e to slight heterogencous disteibntion of ura-
nitwe in the tineral.

On Tal, 2

with those reported by other investigators using different

HINE 1'flr1l}r?ﬂ‘[‘l| the uranimn values obtained

technicues. T can be seen that for the rocks GM 50,11 the
I4v,,
whereas, for the rock sample GMT-8717 the variation is
of the order of 67, t e
analytical precision of the technigques employed. oo the

variation in the values obtained is of the order of

These variations are more han

granitic ssomples sialysed ) Neoekfess ¢t al [N have shown,
Tabo 1o Tvetermimation of uraniam in geological samples
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Prsed one Tission track studies, that araniome is generally
concentrated in aceessory inerals ke ziveon, apatite,
monazite, hiotite and magnetite andd thas the neanium
concentration in the rock sample is dependent on the
distribution of these necessory mineral=. A study of sanpl-
ing crrors cansed by ineral distribution in rocks in the
determination of uranium, carvied ont by fogeemels ot
al, |97, has shown that errors can be of the order of 100%,
or wiore. Hence swapling is an boportant factor 1o he
considered during the analysis of araninn in geologicnl
saoples, especially in granites,

The present stwdy provides o omethod for iszotope dila-
tion analy=iz of wranivm with #07 trneer, which is sinple
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