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Black carbon (BC), soot, elemental carbon and charcoal are different terms used to
describe a chemically heterogeneous, biologically refractory form of organic matter
remaining as residue from incomplete combustion processes. This material and due to
its widespread production and stability in the environment, is ubiquitous being found
in the atmosphere, ice, soils and sediments (Goldberg., 1985).

BC can contribute to the stable organic matter pool by being buried in marine sedi-
ments (Masiello and Druffel., 1998) and it has been used as a record for forest fires
and fossil fuel emissions occurrence (Bird and Cali., 1998). On the other hand, BC
can represent a significant sink for carbon dioxide due to the transfer of carbon from
the fast biological-atmosphere carbon cicle to the long-term geological one (Gustafs-
son et al., 2001). Therefore, the study of BC in sediments is relevant to estimate the
particulate carbon flux from the biosphere to the sediment sink. However, apparent
discrepancies between BC studies exist, which are mainly due to the lack of a com-
mon terminology, common methods of analysis and a common model for BC structure
(Masiello, 2004).



In this communication the chemical structure of BC materials are studied by using a
series of oxidative chemical degradation methods. BC-Ring Trial (Schmidt et al) refer-
ence materials as well as BC samples isolated in our laboratory from marine sediments
were analysed. The oxidizing chemical agents included potassium persulfate (a mild
oxidant) followed by potassium permanganate, that were informative with respect to
elucidate bound strength and molecular structural organization. Also a perborate ox-
idation, known for its efficiency in macromolecular depolymerisation, and a ruthe-
nium tetroxide oxidation, especially suitable for investigating the structure of resistant
aliphatic macromolecules like algaenans, cutans or suberans, were also performed.
Details on the experimental procedures can be found in Vitrovic et al (1984), Almen-
dros and Gonzalez-Vila (1987), Almendros et al. (1987), Gonzalez-Vila et al. (1994),
Bajo et al. (2001), Cuypers et al. (2002). The respective digests were quantified and
their composition analysed by GC-MS.

The different oxidative treatments revealed different structural features of the refrac-
tory samples studied, depending on the strengh of the oxidant and the type of linkages
affected. After persulfate oxidation all the samples leaves residues amounting between
40 and 80 % of the initial weights, which were further subjected to permanganate ox-
idation. The persulfate degradation products were in general dominated by series of
aliphatic compounds (n-fatty acids, n-alkanes), whereas mainly aromatic compounds
were detected among the permanganate degradation products, with alkanoic diacids
and normal fatty acids detected in minor amounts. Successive sodium perborate de-
polimerization of the samples required different number of steps to reach a complete
degradation of the samples that is dependent on the stability of the samples. The degra-
dation products released by this procedure were similar to those observed by the above
sequential degradation. Finally, ruthenium tetroxide treatments resulted in a mass sam-
ple degradation resulting in benzenepolycarboxilic as dominant degradation products
acids arising from the aromatic BC network.
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