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Abstract

Stepwise separation by solvent extraction of natural alpha emitting
long-lived radionuclides ( polonium, uranium, thorium and radium ),
including some beta emitters ( lead and bismuth ) usually found in
equilibrium with those alpha emitting ones has been investigated. The
application on the combination of solvent extraction and liquid scintilla-
tion counting, the so-called extractive scintillation counting, provides a
rapid method for the determination of these radionuclides due to the
combination of separation and measurement in a single step. Various
extractive scintillators ( consisting of 2,5-diphenyloxazole [ PPO ] dissclved
In a solution of an extractant ) were applied : trioctylamine ( TOA ) for
- polonium, trioctylphosphine oxide (TOPO) for uranium and thorium and
Aliquat 336 for uranium. Forradium, solid scintillator (Caps) ina liquid
scintillation counter was used after it was extracted into RADAEX™ . Using
the proposed scheme, percent recoveries of the radionuclides investigated
were found to be 99, 82, 90 and 89 for polonium, uranium, thorium and

radium respectively while counting efficiencies of nearly 100 % for all the
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alpha radionuclides were obtained. The overall procedure without
measurement takes less than three hours. A pulse shape discriminator
( PSD ) is additionally applied for elimination of interferences from beta
emitters and simplifies the whole procedure. Effects of temperature, sun-
light and type of scintillation cocktails for sample preparation on counting
‘performance have also been evaluated.



