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IN THE BEGINNING OF THE TWENTY-FIRST CENTURY
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In many countries radiochemistry and associated nuclear chemistry are facing
decreasing attention in scientific and technological education and training. In addition,
research facilities involving radioactivity are dealing with growing difficulties, e.g. in
respect to finances, staff, public support, and legislation. Quite often it is suggested that
radiochemistry has matured and does not need any further development. Moreover, it is
stated that radiochemical methods are outrun by new, non-nuclear methods, and thus
have actually lost their raison d’être. Altogether this leads to a situation where radio-
activity and radiochemistry are partly vanishing both as a science and as a tool.

This situation calls for a closer examination for areas where radiochemistry may
continue to play a useful, if not a decisive role, and some guidelines will be presented
how to proceed in the near future. For that purpose a definition of radiochemistry is
given to demarcate it from other areas. Nuclear chemistry as an adjacent field is
strongly connected with radiochemistry, and in the frame of the presentation a relevant
part of it is considered here as integrated in radiochemistry. The various areas of radio-
chemistry may be classified into three categories, which partly overlap.

The first category is the field of the fundamental aspects of radiochemistry itself.
This category covers among others nuclear reaction cross-sections, production routes
with associated yields and radionuclidic impurities, decay schemes of radionuclides,
radiochemical separations, recoil and hot-atom chemistry, isotope effects and fraction-
ation, and interaction of radiation with matter and detection.

The second category covers fields where radioactivity is inextricably bound to the
subject involved. This holds e.g. for the entire nuclear fuel cycle, study of the very heavy
elements (Z > 100), primordial radioactivity on earth, cosmogenic radioactivity in atmos-
phere and cosmos, and radionuclides for dating.

The third category involves radioactivity as an essential part of a technique. Here
two different lines are present. First, radioactivity as a source of ionising radiation to
alter material characteristics, e.g. for food conservation, polymerisation and cross-
linking of plastics, sterilisation, radiotherapy and pain palliation for patients. The other
line is the use of radioactivity to get information on systems and materials, for instance
radiotracer methods and nuclear reaction or activation techniques. Quite often these
nuclear analytical methods may provide unique information, which cannot be obtained -
or at least not so easily  - via other non-nuclear techniques.
However, quite often it turns out that these nuclear analytical techniques are not
sufficiently used, and when used, they are not exploited to the full extent of their poten-
tials. Additional weak point in studies involving nuclear analytical methods is that the
line of approach is too much focussed on the results provided by nuclear analytical
technique alone, instead of the actual problem at hand. Necessary additional, mostly
non-nuclear techniques, to solve the problem at hand adequately are frequently lacking
and/or scientific input from experts from the fields involved is often meagre or even
absent. Suggestions will be given to improve this situation.


