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& CHROMATOGRAPHIC SEPARATION AND PURIFICATION

BE URANTUM FOR MASS SPECTROMETRIC ANALYSIS

lThe technique employed for this purpose was a
fication of the existing methods used in this study to
izate and purify uranium (Table 9). Of prime importance

the high purity of the uranium, for it must be free of

dfganic compounds, cations and.anions (with the exception
itrate). The reason for this was the ultra sensitivity
Ezlass spectrometer to the presence of interfering

,rﬁ; which results in unstable performance. The end

it was a considerable reduction of the quality of the

cal data obtained.

#hree stages were required for the purification

re (Table 12). These are similar to those described
Leparation of uranium from thorium, alkalis, alkaline
earths and rare earths by anion exchange in the
chloride form.

‘Furification of uranium using tributyl phosphate in
rteversed phase liguid chromatography.

Removal of traces of tributyl phosphate by ashing and
» separation of phosphate using anion exchange in the
dchloride form.

Three samples were processed in this manner, two of
gete from the Langer Heinrich and one of uranothorianite
halaborwa.

The quality of the spectrum is dependent on two major

eters, the first being the correct functioning of the
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ictrometer, and the second the quality of the

ition. On the assumption that the first was of high
- any instrumental instability was therefore due to
lytical separation. A good spectrum capable of

g high precision is shown in Fig. 37.
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gin., 37: Spectrum of U and U obtained from

the mass spectrometer.
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PROCEDURE FOR THE CHROMATOGRAPHIC SEPARATION
OF URANIUM FROM CALCRETE, SUITABLE FOR MASS
SPECTROMETRIC ANALYSIS

Samplel:?

Anion’ exchange,
chlors de, fiorm

2: Th (+ others)
sl Column: U, Fe

Elute U with 0,1M-HCl, evapo=
rate, convert to nitrate form,
dissolve in 5,5M HNO; , load

onto column

Reversed phase liquid chroma=
tography using TBP absaorbed
on Kel-F3

Column: U

Elute with water, evaporate
to dryness

Fire the dried precipitate to
g00 °C for 2 K in muffle
furnace"

Dissolve black UBD in
a9M HC1

Anion exchange, chloride form

l.:? H PD
' g Column: U

Elute with 0,1M HC1l, evapo=
rate to dryness, convert to
nitrate and dissoclve in 3M
HNDO; , analyze on mass spec=
trometers

.,
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Horianite was dissolved in a mixture of concentrated
HC10,. Fumed with an excess of HC1l0s to ensure the
te oxidation of U** to U®*. Finally converted to the
e form by fuming with concentrated HCL.

i@ht of sample required was such that the concentra=
f uranium in the final solution was greater than
m® but less than 20 mg/cm?.

s stage all reagents used were of the highest
- The purity of water was equivalent to that
Pal by triple distillation.

m was fired to destroy the organic TBP. The
te remaining was converted to phosphoric acid and
d by anion exchange.

Aitric acid used for the final dissolution of the

m was fresh, such that no decomposition products
rites and dissolved NO, were present.
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