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Extraction and derivatization of the organic matter on Mars, preparing the MOMA instrument
for the Exomars mission in 2028

R. Gonthier?, C. Azémard?, F. Staly

Context

EXOGENOUS organic matter sources: comets,
meteorites, IDPs...

Mars is a planet of exobiological interest because it could
have contained liquid water in the past and be habitable.

} The Rosalind Franklin rover of the Exomars mission (ESA) aims
to search for traces of past or present life.
;s g
The MOMA instrument will seek to detect organic matter, in
order to understand its sources and origins [1].
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Thermal desorption optimization on natural
sample

Thermal desorption facilitates the extraction of molecules before
functionalization with MTBSTFA. It has been previously optimized for
amino acids. The extraction of carboxylic acids, which are molecules
of interest, is also to be optimized.

Sample used for optimization : ORBAGNOUX, (152.1 — 157.3 Ma),
rich in kerogen and organic matter of biological origin [2]
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The first results indicate that a maximum of compounds are
extracted between 5 and 7.5 min of thermal desorption.
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Aging tests of derivatization reagents

Derivatization is needed to volatilize polar compounds and make
them detectable by GC-MS analysis. An hydrogen atom is replaced by
a more apolar group which decreases the molecules boiling point.

Derivatization reagents are contained in metal
J capsules (15puL) that open at a specific temperature.

Exemple of amino acid derivatization by MTBSTFA

These capsules are already filled in 2015. There is a need to
understand how reagents evolve through time until in-situ analysis.

Results for MTBSTFA study
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Comparison of amino acids derivatisation by MTBSTFA from a 2014 MOMA batch and a 2022 batch in MOMA
condition (221°C - 4min)

In laboratory conditions, MTBSTFA from a MOMA batch is less
efficient but in MOMA conditions, this effect is compensated.

Perspectives

} The thermal desorption time of carboxylic acids should be optimized Other natural samples will be tested to validate the

between 5 and 7.5 min.

MTBSTFA from a 2014 MOMA batch has a similar derivatization
efficiency than a MTBSTFA batch from 2022 in MOMA conditions.
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method. It will also be tested on a replicate of MOMA.

Aging test will be carried out on DMF-DMA that will be
used on MOMA instrument for chiral separation.
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