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The Boom Clay formation (Belgium) is studied as the reference host rock for methodological studies on
the geological disposal of high-level and long-lived radioactive waste. The drilling of galleries in the Boom
Clay at Mol lead to the perturbation of the initial physical and chemical conditions. Since organic matter
is present in this argillaceous formation, it is important to know its response to these new conditions.

The Boom Clay is of Tertiary age (Rupelian) and has a TOC content up to 5% (De Craen, M., et al.,
2004a). Its pore water (20% in mass of rock) contains significant quantities of Dissolved Organic Carbon
(DOC) with a mean concentration of 115+/-15 mg/L, determined on the basis of piezometer water as well
as squeezing and leaching experiments. Yet, in piezometers, the DOC may show considerable and irregular
variations through time, with values ranging between 80 and 425 mg/L (De Craen, M., et al., 2004b). The
origin and bio-physico-chemical controls of such variations are yet unknown. Perturbation of the in-situ
conditions of the clay is a possible reason for such observation. More likely the introduction of air as well
as micro-organisms may have an impact that needs to be estimated.

Well-preserved, freshly-drilled Boom Clay samples, as well as samples of different degrees of alteration
(air exposed clay from the older galleries) were collected with the aim of determining and quantifying
different molecular markers representative for the alteration degree.

Additionally, increasing artificial air oxidation experiments were carried out on fresh Praclay samples
(sampled during the PRACLAY gallery excavation) in order to obtain an altered reference series. Moreover
PRACLAY samples previously extracted with an organic solvent (dichloromethane) were also prepared in
order to identify the influence of the kerogen during orxidation. In these experiments, powdered clay was
heated at 80°C under air flow during 1, 3, 6, 9, 12, 18 months. Organic matter composition of these
artificial series was compared to samples collected in situ, in older galleries (Figures 1a and 1b). This
comparison between natural and artificial series allowed to assess the behaviour of molecular markers and
kerogen as a function of air oxidation.

Moreover, water leaching experiments allowed studying influence of air oxidation on the nature and the
amount of dissolved organic carbon (DOC). By comparison with in-situ collected piezometer waters it will
be possible to determine if air oxidation is a plausible control for DOC in the Boom Clay.

Finally biodegradation’s experiments were started in August 2009. The bacteria used in these experiments
are of the sulfato reducing bacteria (SRB). Three conditions were chosen:

• PRACLAY and bacteria.

• PRACLAY oxidized during 2 months to 130°C and bacteria.

• PRACLAY and death inoculum (for control experiments).

The samples remain in incubators incubator during 2, 4, 6, 9 months. Molecular markers will be followed
in the various samples and will see the influence of biodegradation on alteration of organic matter.
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Figure 1: a: Comparison of natural samples of Boom Clay and artificial series in order to calibrate
alkanes and hopanoids as markers of the extend of air oxidation. b: Evolution of Rock-Eval indices
IH/IH0 = f(IO/IO0) for altered reference series and artificial series of oxidation. (IH0 and IO0: unaltered
samples).


