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Topic for MSc Thesis
Quantifying geogenic carbon in soil samples

Formation of soil organic matter (SOM) from plant and microbial detritus is an
important driver for soil functioning, especially when vegetation cover is scarce. To
study influences of plants and associated microbial life on for instance soil stability in
arid environments, it is important to distinguish the formed SOM from the other soil
components containing carbon as carbonates or geogenic carbon, e.g. graphite.

So far a method to quantify geogenic carbon in the form of graphite is lacking.
Therefore graphite-containing soils are mostly avoided in field studies, creating a
knowledge gap on both the contribution of graphite to total carbon in soils and the
role of graphite in the soil environment. Thus sites containing graphite are mostly
excluded to study the dynamics of SOM.

The master thesis research will focus on the comparison of several promising
methods for the quantification of graphite in soil samples derived from an ongoing
field study in Spain. For instance infrared spectroscopy seems to be a promising
option as organic matter and soil minerals can be distinguished by their spectral
signatures (Margenot et al. 2016). Another promising method is the combination of
thermogravimetry and differential scanning calorimetry (TGA-DSC), which
discriminates between different carbon components by their differences in thermal
stability. The last method has very recently been proofed to be useful for quantifying
different forms of carbon in abandoned coalmine soils (Chan et al. 2017).
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