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FutureR & D in Nuclear Energy and
Problemsin Nuclear and Radiochemical Education

from Professor Gregory Choppin’s Talk
at ACTINIDES 2001 I nternational Conference,
November 8, 2001, Hayama, Japan

On behalf of all participants, | would like to congratulate organizers, Professor Naito, Chairman,
and Dr. Tanaka, Co-chairman of this conference, and Dr. Ogawa, Secretary, all members of the orga-
nizing committee, and organizers of scientific sessions for the wonderful work they have done in orga-
nizing the comprehensive and well-rounded scientific program.

Emphasis in this conference has been on the science and technology of actinide elements
following the lead of the past Actinide Conferences. A variety of interesting papers and new results
were presented in the different sessions. In this presentation | wish to speak briefly about two issuesin
actinide science. These are (i) future R&D in nuclear energy, and (ii) problems in nuclear and radio-
chemical education

The issue of nuclear wastes is of major concern as the amount of nuclear wastes is constantly
increasing, but there are yet no permanent disposal methods in operation. Choices involve permanent
geological disposal or transmutation; both options require further research. For some countries,
disposal of excess plutonium and highly enriched uranium (HEU) from weapons production is still of
major concern. The options discussed are to bury the wastes in a permanent disposal mode or to burn
them in atransmutation process.

Problem of “buria” is that this can create a PW/HEU mine for future governments to recover and
apply the material for weapons use. The burning of the materials would be as MOX fuel. However,
not all countries have reactors that can burn MOX and, furthermore, burning as MOX in countries that
have a one-through policy (as in the United States) would not provide sufficient transmutation to
reduce the amount of Pu significantly.
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The second area involved in R&D is designing a new reactors, e. g. Pebble Bed Reactor. Closed
Cycle Systems with passive design must assure that the spent fuel is not used for clandestine Pu
production for weapons or terrorists activities, requires strong international corroboration and over-
sight.

Development of new methods for fuel processing is also one of the mgjor issues such as Improved
PUREX, Pyrometallurgical Process, Volatilization Process and Super-Critical Fluid Extraction
Process.

We heard about these at this conference with emphasis on the importance of minimizing the
amount of waste to be sent to a permanent repository and the amount of secondary waste for tempo-
rary disposal. Also should develop new disposal matrices to better fit a waste disposal repository
systems.

Another issue in actinide science that | would like to emphasize in my talk here is a problem of
“education” for nuclear and radiochemistry. Two major problems are involved, i. e, (i) too few
students and decreasing number of faculty, and (ii) decreasing activity of summer schools. Inthe U.S.
and in Europe, these have helped but they are not adequate to supply sufficient young scientists for
future needs. If the student problem is solved there is still the problem of who will teach them if no
university programs exists in nuclear science. At the rate programs are diminishing, this is strongly
likelihood within the next 10 — 20 years. In the U. S., DOE concerned with 2002 and with a lesser
extent 2003, but pays little attention the problems ahead in 2015 when it is likely there will be few
scientists and few educational programs in universities.

Must get attention now of the government agencies to provide support for nuclear faculty in
universities and provide fellowships to attract young Otto Hahns, Neils Bohrs, and Glenn Seaborgs to
nuclear science. If these problems of education are solved, we can have confidence in the future
development of nuclear power as a safe and valuable means of energy.

Gregory Choppin

Professor Emeritus of Chemistry,
Florida State University, USA
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