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Fig. 1. Sm and Eu distribution coefficient
from L1NO3 concentration.

Fig. 2. Sm and Eu distribution coefficient
from HCI concentration.

Hence, for compose the radiochemica! scheme of separation !53Sm radionuclide it is
possible to use both systems. As the challenge in this case 153Sm purification from radioactive
impurity of europium system TOA-UNO3 has some advantage.
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DEVELOPMENT OF TECHNOLOGY FOR PRODUCING
NICKEL - GALLIUM CYCLOTRON TARGETS

BY GALVANIC METHODS
Umerov R.A., Kim A.A., Tushakov S.A., Djuraeva G.T.,

Khudaybergenov U., Tahirova M.N., Uzakov Ya.M.
Institute of Nuclear Physics, Tashkent, Uzbekistan

At present radioactive nuclides and their radioactive preparations are widely applied in
various branches of science and technique. The present investigation is aimed at study of the
opportunities for gallium-nickel cyclotron targets production. These targets should be utilized for
production of cobalt - 57 and germanium - 68. These two isotopes have medical and commercial
value. Generally Germanium - 68 is used as a calibrating source for positron emission
tomography (PET). PET becomes an admitted agent for the diagnosis of cardiac, neurologic and
oncologic diseases in clinical practice. Every PET instrument should be calibrated by a source,
containing positron emitter. Besides, each clinical scanning should be accompanied by careful
scanning of "transmission" to receive correct interpretation of image. Germanium - 68 decays on
gallium - 68 which is the positron emitter. The long half-life of germanium - 68 (271 day) and its
disadvantage caused by single photon emission makes its an ideal as isotope for this calibration
and source of transmission.

Actually any other isotope does not come nearer to its opportunity and safety for these
applications. Now every PET camera uses this isotope as a sources of transmission and, with
rapidly growing demand propagation in use of this technology, the inquiry on 68Ge for these
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sources extends. Therefore the generator 68Ge - 68Ga represents a major interest for a positron
emission tomography due to unique accuracy and informativity.

Electrochemical deposition of metals is widely used in cyclotron technology for producing
of cyclotron targets. The given method has the following advantages:

1. This method is relatively cheap.
2. The opportunity to receive high purity metallic coating as, in many cases, at

electrochemical deposition of metals there is additional purification (refining) of settled metals.
Thus the bulk of impurities remains in electrolyte solution. Selecting compositions of electrolyte
and conditions of deposition, in many cases, it is possible to achieve very high-purity of some
settled metals. This effect has a huge technological value as allows to avoid some additional
impurities of undesirable isotopes. In turn the effect of refining of superimposed metals allows to
a yield a radionuclide with very high radiochemical purity.

3. The electrochemical method allows to adjust very precisely both thickness of a covering,
and physical properties of covering - density of a settled covering and its crystal structure.

Besides, it is necessary to underline that on the contrary to other methods of producing of
cyclotron targets, the electrochemical method does not require the complex of expensive
instrumentation.

We had explored various systems for gallium - nickel cyclotron targets productions.
Systems for deposition of two-layer gallium - nickel targets, and conditions of deposition of
gallium basic layer and coating nickel layer were selected.

The requirements for reliable production of the two-layer cyclotron target with adjustable
thickness of gallium and nickel layers were determined. Received results allow to develop
technological parameters for production of gallium - nickel cyclotron targets.
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RADIOCHEMICAL SEPARATION OF CADMIUM-109

Egamediev S., Mukhtarov A., Nurbaeva D., Rakhmanov A.
Institute of Nuclear Physics, Tashkent, Uzbekistan

Cadmium-109 has a half-life of 461.9 days and decays by electron capture to 109Ag with the
emission of 88 keV y-ray (3.79%) along with the characteristic X-ray from the K level of Ag,
with energy of 22.5 keV.

This radionuclide has found widespread use as a photon source in x-ray fluorescence
analysis devices employed in industry for numerous applications such as the direct determination
of gold in ores, the analysis of metals and identification of steels. Other applications range from
its use as an electron source for measurement of densities of air-pollution samples, to tracer
studies in mushrooms and mice and rats. In the nuclear medicine field there is growing interest in
employing 109Cd in a 109Cd/109mAg generator, as an alternative to other biomedical generators of
ultra short-lived gamma emitters.

There are several methods for the production of ]09Cd in literature:
1. Bombardment of silver cyclotron target via 109Ag(d,2n) 109Cd reaction with 16 MeV
deuterons.
2. Bombardment of natural silver target via l09Ag(p,n) 109Cd reaction with 14 MeV
protons.
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