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PHOTOCATALYTIC PROPERTIES OF MINERALS
AND THEIR ROLE IN PREBIOTIC CHEMISTRY
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A myriad of astrophysical environments, once thought to be barren of anything but hydrogen and helium, are
now known to be rich in complex carbon chemistry. Not only are carbon molecules such as amino acids and
ooy polycyclic aromatic hydrocarbons (PAHs) present in interstellar space, but also on the rocky bodies of our
Solar System, as confirmed by the species found in the Murchison and other meteorites. When these organic
molecules are adsorbed to their mineral substrates, they undergo a different chemical evolution than they
. would in gas phase. The resulting reactions play a part 1n generating organic species 1important to the
inventory of prebiotic chemistry on the early Earth, Mars, asteroids, and comets. In this PhD project, we
specifically focus on photocatalysis: how 1iron and magnesium bearing minerals act as catalysts to
accelerate the destruction of PAHs by radiation. Here, we present preliminary data of pilot experiments
using glycine. Glycine 1s a very well studied organic compound and therefore excellently suited as a test
molecule to begin designing the experimental approach.
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. DRIFTS spectra of (non)irradiated glycine
g on a hematite substrate in PALLAS
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When glycine is oxidized, it gradually loses its
functional groups, which manifests itself in the
spectra as a decrease or shift in the peaks
corresponding to the movement of those bonds.
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