













































































The radioactive effluents produced by
nuclear energy

Nuclear energy has made such strides in
the last few years that it is impossible to
imagine our economy without it. The fission
of atomic nuclei, however, as well as
generating the enormous energies which
we obtain from nuclear reactors, also gives
rise to radioactive fission products. For this
reason one of the problems which must be
tackled right at the outset is the way in
which radioactive effluents can be treated
and stored so that they do not constitute
a hazard to human beings. At the same time
the cost involved must not be so high as to
jeopardise the economic production of
nuclear energy.

Radioactive waste processing techniques are
sufficiently well advanced for the activities
obtained from the air, water, equipment,
etc., to be reduced to levels low enough to
permit their discharge to the environment
without any hazard.

The radioactive residue is then concentrated
and stored on the site. This latter practice is,
however, only feasible in the case of small
quantities. A nuclear energy output of
10,000 MWe isaccompanied by about 100 m?
of high-activity liquids a year, with a total
activity of some 300 million curies. Even
after concentration by reprocessing, the
volume of the low-activity effluents oc-
curring at the same time is likely to total
about 50-100,000 m3. Such quantities cannot,
of course, be stored on site, and it is quite a
problem to store these effluents in the
environment in such a way that they
cannot possibly enter the biocycle until
their activity has dropped to a negligible
amount.

Possible methods for the final storage
of radioactive waste

Basically, there is a whole range of possi-
bilities for the final disposal of radioactive
waste. One of these is burial in the ground.
Although practised in the United States
under propitious geographical, geological
and climatic conditions, this method can
only be used to a very limited extent in
densely populated Central Europe, with its
high rainfall, and therefore will certainly
not make a decisive contribution to the
solution of our problem.

Dumping in the sea has, it is true, been
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vehemently criticised in the past, but it is
a fact that by this process the large quanti-
ties of weak radioactive waste could be
disposed of without creating serious
hazards to the sea or its fauna. The main
pre-requisites for this are that the dumping
points must be carefully selected and must
be at least 2,000 m deep. In addition, the
radioactive waste must be enclosed in
concrete blocks or other containers solid
enough to withstand the prevailing pressure
at these points and prevent activity from
escaping over a fairly protracted period.
These requirements, however, make dum-
ping at sea so costly that the method so far
has not really succeeded in gaining accept-
ance.

There remains, then, the third possibility,
namely that of storage in deep-lying geo-
logical formations. As contact of radioactive
substances with water, which forms part of
the biological cycle, must definitely be
ruled out, the choice of storage places is
not easy. Even formations such as granite,
which to the layman appeartobethoroughly
solid and watertight, are invariably full of
crevices and fissures through which water
can seep. Clayey formations are certainly to
all intents and purposes impervious, but
they entail the danger that cavities may be
breached and thus link up with water-
bearing layersin the surrounding formation.

Thus there can be no storage over long
periods of time.

Rock salt as a storage medium

Salt formations, on the other hand, are
ideally suitable for radiocactive waste
storage. Where there is sufficient rock
pressure, salt becomes plastic, as a conse-
quence of which any fissures which may
occur close up again. The salt is therefore
completely gas-tight and impermeable to
water. A further asset is that large cavities
can be made in salt at a relatively low cost.
Where appropriately formed, these are so
stable that they can be left without buttres-
sing for a very long time.

In the storage of high-activity waste, care
must be taken to ensure that the heat
generated by radioactive decay can be
adequately evacuated, as otherwise tem-
peratures may rise high enough for the
storage containers to be destroyed. The
conductivity of rock salt is appreciably
higher than that of other formations and is
sufficient to conduct off the decay heat.
Finally, it should be pointed out that a salt
deposit, even if it should become flooded
with water, does not let any activity escape
to the environment. Admittedly the water
dissolves a certain quantity of salt, but this
process ceases as soon as a saturated
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