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Nowadays the research and the development of
utilization of thorium as nuclear fuel for the nuclear
reactor have continued. Thorium is potentially worth
energy source because it occurs three to four times
more than uranium in the earth’s crust and is situa-
ted in many countries. The application of thorium
fuel cycle requires a development of new analytical
methods for determination of thorium. The mass
spectrometric methods are very sensitive and allow
a determination of radionuclides with long half-life.
Secondary ion mass spectrometry (SIMS) belongs
between these methods, which is used for analysis
of chemical composition of surfaces of different ma-
terials. The main objective of thesis was preparing
sample with the thorium content on the steel discs
by method electrodeposition to the determination
of natural thorium isotope. Thorium was determina-
ted by alpha spectrometry and secondary ion mass
spectrometry. The results from both methods were
used for finding of correlation between them.

Preparation of discs with electrodeposited tho-
rium was performed by methodology from Ga-
landa D. and Eichrom Industries, Ltd. Samples
with thorium isotopes were prepared by electro-
deposition of solution Th(NO3)4 · 12H2O on high-
polished stainless steel discs in the electrodepo-
sition cell by solutions Na2SO4, NaHSO4, KOH
and (NH4)2(C2O4) and by electric current 0.75 A.
Discs were counted by low-level alpha spectrome-
ter (Ortec R© Dual Alpha Spectrometer 576 A–919).
After alpha spectrometry discs were measured

by TOF-SIMS IV (ION TOF GmbH, Germany)
at the International Laser Center in Bratislava.

The alpha spectrometry was used for the measu-
ring of activity in the prepared thorium sample. The
weights and surface’s weights were calculated from
the activity of 232Th. We plotted the dependence
of thorium weight in deposited cell on activity and
the dependence of activity A of 232Th on surface’s
weights mp, which was calculated on the basis of me-
asured average of gasket (d = 1.60 cm). From acqui-
red results we can certify that the electrodeposition,
which was performed by the initiated working con-
ditions, wasn´t effective method for the preparation
of sample with content of 232Th. The SIMS analy-
sis provided the mass spectrum of individual discs
in which we identified ion intensities measured in
positive polarity: 232Th+, ThO+, ThOH+, ThO2H+

and in negative polarity: ThO−2 , ThO3H−, ThH3O−3 .
We used the surface’s weights acquired from alpha
spectrometry and the intensities of ions from SIMS
method for acquisition of the linear correlations, for
example the correlation coefficient of the dependence
of standard intensity of ions of Th+ on surface’s wei-
ghts mp of electroplated thorium was R2 = 0.7534.
The deviation of linearity were caused thereby that
thorium is bound in another forms. This fact decre-
ased the electrodeposition efficiency.
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