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The subject report is a follow up study to the work of Bacon
and Anderson (1982) in which they proposed that thorium
adsorption onto particles in the deep sea (depths >lOOm) is a
reversible process. Moore and Hunter have carried out a series
of laboratory experiments designed to verify some of the
assumptions, procedures and results of Bacon and Anderson. The
laboratory study used 4Th as a proxy for all the isotopes of
thorium, as its short half-life simplified the measurements,
whereas Bacon and Anderson actually measured-228Th, 230Th and
234Th. in the first series of experiments marine sediments were
equilibrated with a high level of 23

4 Th in seawater for 12 hours,
and were then transferred to rh-free seawater and the desorption
from the sediments was observed. Two series of these experiments
were performed, with two different particle concentrations. In
the case of the higher particle concentration, 4.2, 6.8 and 27%
of the thorium was released. The 27% value was higher than
observed in subsequent experiments and the authors caution
against its use. in the experiment with fewer particles, with
higher specific activity, 59% of the thorium was desorbed. in
both cases the distribution coefficient for thorium for the
particles with respect to the solutions was 0.6 x 10g. These
experiments therefore confirm that thorium can be desorbed quite
easily from these particles. There is evidence in the literature
that longer lived isotopes of thorium may be adsorbed/desorbed by
a different mechanism, as 832Th is observed to be taken up from
seawater on longer time scales than were used in these
experiments.

The second set of experiments was to determine, in a limited
way, the association of the thorium with particle size. Bacon
and Anderson (1982) had used only a 1 um filter and assumed
everything that passed through was in the dissolved phase. As
particles can be smaller than this and the smaller the particles
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the larger the surface area per unit mass, their measurements may
potentially have included some particulate thorium in the
dissolved fraction. Moore and Hunter tested this by a series of
filtration experiments using filters with a pore size of down to
0.2 u. Their results show that very little additional thorium
is retained by those filters smaller than 1.2 u, less than 10%
of the total. This confirms the assumptions and results of Bacon
and Anderson (1982) for the distributions of thorium between the
particulate and dissolved phases.

the important point of these two studies which is relevant
to waste disposal is that thorium can not be assumed to be
totally "sticky" and completed removed from solution onto any
available surface. Thorium does desorb from particles after it
has been adsorbed, suggesting that an equilibrium partitioning
between the particles and the solutions exists. This is
supported by the same partition coefficient for thorium between
the particles and the solution being observed in several
experiments with different conditions in the subject report. The
concentration of thorium in solution can therefore not be assumed
to be zero or constant but will also be dependent on the
particles present.
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