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'Plutonium'. The word evokes deep reactions
outside of the nuclear industry. Although the majority
of Plutonium currently in existence is man-made and
therefore perceived as being unnatural, plutonium has
been found as a product of the Oklo natural reactor in
Gabon. This paper seeks to challenge two concepts,
that of the Nuclear Control Institute that Plutonium is
unnatural, "fiendishly toxic" and one of the "substances
most hazardous to man" and the second image that a
high security Plutonium store is merely a 'scrapyard*
containing a material which has little use. The nuclear
industry has often been accused of treating Plutonium
and its accumulation casually in proportion to the risks
perceived by those outside the industry. As a result this
paper seeks to demonstrate that the industry is aware
of the concerns of the public and is actively seeking
viable solutions. The paper looks at Plutonium itself
and explores the issues surrounding military and civil
Plutonium in adding to the current stockpiles. It also
suggests three possible alternatives for dealing with
these Plutonium stockpiles and arrives at a conclusion
as to which solutions currently appear most viable.

Discussion

In dealing with Plutonium, one must consider how
hazardous it is and how dangerous it is to handle. Like
many other more hazardous materials, such as
Hydrogen Fluoride (used extensively in the semi-
conductor industry) Plutonium must be handled safely
and correctly. It is handled with care above its
radiological and chemical danger within current robust
and comprehensive international security and
safeguards requirements. This has and is being done
in many institutions world-wide and this paper
discusses the myths propagated by pressure groups
about plutonium and the real difficulties in handling
such a material.

The paper, as previously mentioned, seeks to
explore the differences between weapons grade
Plutonium and civil Plutonium. It also discusses the
difficulties of converting between the two as well as
the justification for doing so. The perceived ease of
conversion has been raised by many groups as an issue
of great concern to the general public. Many anxieties
also relate to the quantities of Plutonium that are in
existence whatever their origin.

One possible image that the public may visualise
is the world as a nuclear scrap-yard trying to find a
disposal route for both civil and military Plutonium.
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Statistics suggest that the quantities of military
Plutonium stockpiles will slowly fall whilst that
produced by civilian uses will rise. Is the fear associated
with this potential rise justified and how does the
industry meet these concerns? Importantly, the
differences between civil and military Plutonium are
insignificant when used for nuclear fiiel, thus the overall
quantities can be considered as one stockpile. This
paper discusses the three current alternatives open to
us in order to dispel these fears and which of these can
be seen at the present moment to be the best one for
stockpile reduction.

These alternatives demonstrate the opportunities
that Plutonium can provide, as compared to Uranium,
which is currently used as the largest fuel component
in most nuclear reactors world-wide. This paper will
continue the debate about what we can do with
Plutonium in general - to put it simply, do we bury it
or 'burn' it?

The first alternative: Mixed Oxide Fuel (MOx)

It is widely known that Plutonium can be used in
large quantities in MOx (mixed oxide fuel) to replace
current thermal fuel. MOx fuel has been used in the
current Light Water Reactors (LWR's) as a partial
loading and can produce more energy at higher burn-
ups. The success of this venture is such that the
intention is to develop the reactors into full Plutonium
burners. The ability of MOx to use stockpiles of
Plutonium and thus remove it as a perceived problem,
was the driver for the MOx plant in the UK and the
reason behind reprocessing within the THORP plant
going ahead. Further benefits can be seen world-wide
when the reduction in Uranium required from mining
is taken into account. A discussion is carried out in
this paper of the amounts of Plutonium that can be used
by converting it into MOx fuel and the added benefits
of doing so.

The second alternative: Fast Reactors

An alternative well known within the industry is
to use the Plutonium from LWR reactors as the initial
charge fuel in fast reactors (FBR's).

These require large quantities of Plutonium in the
fuel in contrast to Uranium fuelled LWR reactor and
are less sensitive to the Plutonium isotopic composition.
The perception is that FBR's generate Plutonium
however once the reactor isiuelled and the fuel cycle
reaches steady state, the Plutonium is effectively
'immobilised' within it. Furthermore the reactor



requires an external feed of depleted Uranium of which
there is a worldwide glut, and the reactor can be
engineered to burn Plutonium. Whilst not advocating
nuclear power for all countries to meet their energy
shortfalls we must consider in those countries with
stockpiles whether it is more environmentally friendly
or socially responsible to bury it or use it more
efficiently?

Development work on FBR's has shown that they
can burn the fuel for longer periods of time at higher
power ratings thus utilising the fuel more efficiently in
comparison to current thermal reactors which only use
a small proportion of the natural Uranium in the fuel
before requiring reprocessing.

There has to be an attempt to increase public
acceptance of seeing spent fuel as useful rather than
simply burying it. This means that with FBR's the fuel
cycle would be a closed one, containing nuclear power,
fuel reprocessing and fabrication in one unit thus
reducing some of the risks perceived. FBR's have been
developed to a demonstration stage but are not yet in
commercial operation. The paper shows the challenges
that are perceived with FBR's that affect their future
development, when they might be in commercial
operation and the risks associated with FBR's.

The third alternative: Immobilisation

The third alternative available is to immobilise and
bury the stockpiled material. An analysis of the
amounts that can be incorporated into an immobilised
matrix is also carried out. The reasons for this option
currently being the most favoured one are investigated.
The message that must be conveyed is that once
immobilisation is carried out, it is irreversible and
contrary to popular belief this may not be a positive
approach. In the future we may find that Plutonium is
vitally necessary for energy production and it will
unfortunately be inaccessible, because in response to
current attitudes we have effectively closed an open
door with a possible route to a solution.

Consequences of Disposal

Irretrievable disposal of Plutonium stockpiles
removes the possibility of using it to stabilise the
varying costs of electricity generation due to the
fluctuations in the world uranium price. Uranium is
currently mined as a raw material and mining expansion
could be slowed down whilst public acceptance of the
necessity of nuclear power is encouraged thus
preventing lengthy and costly debates similar to the
Jabiluka mine in Australia where environmental
degradation was a big issue.

Utilising these stockpiles however would provide
energy security for such nations making them more self-
sufficient. Making nations more secure in their energy
supplies has been thought to lead to more stable
political environments and increased wealth.1 If the
world were to depend greatly on Uranium in the current
thermal nuclear reactors, then the world Uranium
reserves are currently estimated to be depleted
someway through the next century. Using the stockpiles
gives a guarantee of sustaining energy supplies for a
longer period of time.

In terms of the more immediate environmental
arguments, utilising the stockpiles to produce nuclear
power can be seen within these particular countries to
avoid carbon dioxide emissions that would otherwise
occur by replacing nuclear requirements with fossil
fuels. This would enable these countries to achieve
their Kyoto targets.

Currently several countries are takingsteps along
the road of eliminating the use of nuclear power, if so
it would appear that they are advocating a route known
as a 'NIMBY policy'. This acronym refers to an
attitude that can be defined as "Not In My Back Yard".

Although nuclear power can be eliminated in one
country, in order to deal with the energy shortfall they
are prepared to pay for the import of power produced
by nuclear means elsewhere. In the case of countries
such as Sweden, the closure of nuclear power stations
means that the imported energy is more likely to come
from more polluting fossil-fuel energy sources which
simply moves the carbon dioxide burden to
neighbouring countries. This makes such policies
appear ill advised. Currently it is seen as imprudent to
produce all a country's energy from one source, for
example, wind or solar energy, and therefore there
seems to be no reason why nuclear power should not
be used as a clean technology to produce electricity.

Conclusions

We must remember that currently all of the
alternatives listed are open to us, both those inside and
those outside of the nuclear industry. By closing the
door on this opportunity we will have created a finite
supply of fuel that like coal and gas will eventually run
out. Do we really want to eliminate our options one by
one and leave ourselves with no alternatives?

The paper concludes with the choice of alternatives
that currently appear to be the best ones to deal with
the opportunities and the challenges that Plutonium
presents.
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