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DESCRIPTION colloids) has been investigated under nearequilibrium

Actinium is a silvery radioactive metallic element and glows in
dark due to its intense radioactivity with a blue light. Naturally
occurring actinium is composed of 1 radioactive isotope; with
221Ac being the most abundant (100% natural abundance.
Chemically the actinium element behaves very similar to the
lanthanides and especially lanthanum. It is found in trace
amounts of uranium ore, but more commonly is made in
milligram amounts by the neutron irradiation of ***Ra in a
nuclear reactor. Actinium metal has been prepared by the
reduction of actinium fluoride with lithium vapor at about

1100°C to 1300°C.

Scientific studies of the actinide metals have been hampered by
lack of availability and also by their properties. Only three of the
actinides are readily found in nature and all are radioactive and
"toxic.” The elements are reactive, electropositive metals.

The unstable, radioactive actinide nuclei decay by emission of o
particles, electrons, or positrons (B~ or B" decay, respectively).
Alternatively the emission of positron, in the unstable nucleus
may capture an electron in the shell of an atom (symbol €). In
most cases, the radioactive decay leads to an excited state of new
nucleus, which gives off its excitation energy in the form of one
or several photons (y rays). In some cases, metastable state results
in decays independently for the way formed. The Spontaneous
fission (symbol sf) is another mode for radioactive decay.

The techniques used to prepare such targets includes vacuum
reduction-distillation, melting,
levitation melting, rolling, electro- plating, and loading of
defined quantities for actinide
precision-machined capsules.

evaporation, vacuum arc

accurately materials  into

Actinides such as “’Pu or 237Np has low solubility limits, and
are released at a concentration of below or equal to their
solubility limits (or colloid concentrations), which in turn are
determined by the SNF matrix of dissolution rate, groundwater
flow rate and solubility limit. The colloids can carry out large
amount of actinides compared with dissolved species. The
traditional process of colloid formation (especially in actinide

conditions. Most of the studies in this regard pertain to chemical
bonding among ions.

Nuclear spectroscopic methods can be equally challenging, as
IDAc and 227Ac y -emissions suffer from low branching ratios
and are often unresolved from the y-emissions associated with
the actinium daughter products. The combination of limited
access, high radioactivity, and incompatibility with standard
spectroscopic analyses
actinium one of the most elusive elements in the periodic table.

creates a perfect storm, rendering
As we endeavor to facilitate future studies that advance the
fundamental understanding of actinium chemistry, we have
discovered a separation procedure which improves the access to
an isotope of actinium (238Ac) that is compatible (and
exceptionally  diagnostic) with commonly used
spectroscopic techniques, e.g., Radio-Thin Layer
Chromatography (Radio-TLC), Liquid Scintillation Counting

(LSC), and v- spectroscopy. They developed a convenient, high-

nuclear

yielding, high-specific-activity generator for ***Ac by isolating a
parent radionuclide (namely, **®Ra) from naturally occurring
132

Th.

Calcium, and iron contamination are additionally

identified by the Inductively Coupled Plasma-Atomic Emission

zing,

Spectroscopy (ICP-AES). These contaminants were assumed to
originate from impurities in the??? Th starting material, not
from the processing procedure. Bulk Na' introduced from the
NaOH precipitation was also of concern.

The hydrophilic complexing agent SO;-Ph-BTP was recently
introduced for the actinide(III) as selective stripping step. When
coextracting of Am(III) and Eu(Ill) from nitric acid into
TODGA, adding SO;-Ph-BTP to the aqueous phase suppresses
Am(III) is extracted, while Eu(IIl) is extracted. The separation
factors are in the range of 1000 are achieved. The selective
stripping of An(III) possible, high
concentrations of nitric acid upto Imol/L HNOj5. This means

becomes even at
that nitric acid at a suitable (process level) concentration can be
used for the lanthanides in the organic phase; and nitrate salt or
an acidic extractant not required for this purpose.
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CONCLUSION in the field of medicine as an agent for radiation therapy. It has

immense value as a neutron source which is fifty times more
The element Actinium is very powerful source of alpha rays, but radioactive than compared to radium. Ac does not present much
it is rarely used for outside research. It has not known for for the significant use of any industrial application.

biological role. It is toxic due to its radioactivity.”*Ac is used
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