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PRESENT STATUS OF MUON CATALYZED FUSION AND RELATED MUON SCIENCES
Kanetada NAGAMINE, Faculty of Science, University of Tokyo (UT-MSL}
and Institute of Physical and Chemnical Research (RIKE N}
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FUTURE TRENDS IN RESEARCH IN TRANSACTINIUM ELEMENTS
G. R. Choppin, Department of Chemistry, The Florida
State University, Tallahassee, Florida 32306, USA

Fifty years ago this irradiation of Uz0g by deuterons in a
cyclotron produced the first atoms of a new synthetic element -
plutonium. Within a few months, further irradiations 1led to
isolation. of plutonium and within 2 years, enough of this new
element had been made that it could be isolated as a pure
compound - the first synthetic element to be made in sufficient
quantity to be seen. Since that first observation, plutonium
has been produced in kiloton amounts.

The production of new transuranium synthetic elements has
continued and there are now 17 known - from Z=93 to Z=109. The
isotopes of the transactinide (Z>103) elements are characterized
by very short lifetimes and small formation cross sections. As
a result, only a few atoms are produced in an experiment and
chemical investigations must be designed on a "one-atom-at-a-
time" basis.

These chemical studies represent frontier achievements.
For example, with fast liquid extraction chromatography, 104 has
been shown to have behavior similar to Hf in forming strong
anionic chloro complexes. Studies with 105 (26 atoms made in
nearly 1000 bombardments) confirmed its similarity to Nb and Ta.
Large international collaborations continue to seek to make new
elements and to study the nuclear and chemical properties of
those already known.

While the extension of the Periodic Table continues to be a

fascinating and fruitful research area, much greater attention is



being given to the chemical behavior of the lighter actinides of
importance in nuclear power. Plutonium, in particular, is not
only, of great importance for its value as a power source but
also because of its potential as a long term hazard in nuclear
waste disposal. There are opportunities for wvaluable and
interesting research in many areas - solid state, metallurgy,
spectroscopy - but in this lecture, only chemical research is
discussed.

In June, 1980, a workshop on research on  transactium.
elementswas held in Berkeley, California, by the University of
California and the Lawrence Livermore National Laboratory. The
Chemistry Panel devéloped the following list to indicate some of
the more exciting areas for future research:

1. Study of the thermodynamics and kinetics of actinide

reactions in aqueous and nonaqueous solution at
elevated temperatures and pressures.

2. Development of improved preparation techniques with a
special emphasis on high purity and miniaturization.

3. Redox, complex and structural speciation in widely
varying aqueous media (i.e., I, pH, Eh, temperature).

4. Development of chemical and physical studies of
organometallic compounds as a function of oxidation
state and position in the periodic table to make
clear the connection between 5-f and the d transition
metals.

5. Elucidation of actinide bonding and chemical
transformation in bioinorganic systems.

6. Development of selective sequestering agents for
actinides.

7. .Use of actinide ions as probes of chemical and
physical systems.

These topics are briefly reviewed in the lecture to reflect

the nature of research within each area.






