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Abstract 
Organic molecules are currently one among the 
priority targets of the Mars surface exploration. 
Indeed, organic molecules could have been produced 
endogenously at the time the surface conditions of 
Mars were favourable to the development of a 
prebiotic chemistry and the emergence of life. 
Organics are also still brought continuously to the 
surface through meteoritic impacts[1][2]. All this 
organic material can be kept buried and mixed in the 
Mars regolith where it can be submitted to harsh 
conditions (UV radiation, oxidants and energetic 
particles) that appeared with the magnetic field and 
atmosphere loss. Our work investigates the effect of 
various minerals on the chemical evolution of 
organic matter under simulated Mars surface UV 
radiation with the MOMIE laboratory experiment. 
These experiments are dedicated to help the 
interpretation of the past, present and future in situ 
analyses of Martian soil and rocks towards organic 
molecules. 

1. Introduction 
The search for organic molecules at the Mars surface 
is one among the main science goals for the Mars 
exploration. These molecules could be clues of past 
or present habitability and they are potentially 
present at the surface/subsurface of Mars. However, 
the current environmental conditions at the Mars 
surface (UV radiation[3], oxidants[4] and energetic 
particles[5]) induce physico-chemical processes that 
may affect organic molecules. This is the reason why 
we study for years the evolutionary pattern of 
organics under the influence of current surface 
environmental conditions with the MOMIE[6] (Mars 
Organic Molecules Irradiation and Evolution) 
laboratory experiment. This study aims at estimating 
the potential for organic molecules to be preserved in 
the regolith, their potential evolution into secondary 
chemical species. In this contribution, we will focus 
on the influence of the presence of minerals on the 

evolution of organics under simulated Mars surface 
conditions.  
 
2. The MOMIE experiment 
 

 
 

 

 

Figure 1: (A) Close view of the MOMIE experiment. (B) 
Scheme of the MOMIE top view with: A Reactor 
housing the samples. B Gas circulation system. C 
Cryothermostat. D Xenon arc lamp. E FTIR 
spectrometer. F Glove compartment. 

The MOMIE simulation setup (Figure 1) is a Martian 
chamber where we introduce an organic molecules or 
an organic molecules and mineral mixture thick 
deposit (on an MgF2 window) in a reactor which is 
maintained at -55°C ± 1°C using a cryothermostat 
and 6 mbar ± 2 mbar thanks to a gas circulation 
system. Then the samples are irradiated by a Xenon 
arc lamp (190-400 nm) reproducing the Sun UV 
irradiation that reaches the Mars surface. A temporal 
follow-up is made by a FTIR spectrometer in order to 
estimate the degradation kinetic of target molecules 
(quantitative analysis) and their transformation in 
solid or gaseous products, or in stable products 
(qualitative analysis). 

3. Work in progress 
Ferrous oxides are present everywhere at the surface 
of Mars, mainly as hematite (Fe2O3), gœthite 
(FeOOH) and magnetite (Fe3O4)[7]. These minerals 
can generate oxydo-reduction reactions at their 
surfaces. Could they have a photocatalytic or a 
photoprotective effect on kinetic degradation of 
organic molecules? To answer this question, we are 
working on the effect of the hematite mineral 
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(synthesized by LRS) on adenine samples under 
simulated Mars surface UV radiations conditions. 
The detailed results of these simulations will be 
presented at the conference. 
 
4. Future work 
After the experiments with adenine-hematite intimate 
mixture samples, we propose to investigate other 
characteristic Martian minerals effect on the 
chemical evolution of organic matter.  

4.1 Phyllosilicates 

First results about chemical evolution of organic 
molecules in presence of nontronite have been ever 
discussed[8]. Phyllosilicates are exciting targets, 
known to concentrate and preserve organics on Earth 
thanks to their lamellar structure, even in oxidizing 
environments[9]. We choose to work with nontronite 
which is a ferrous smectite type detected on Curiosity 
landing site by OMEGA and CRISM hyperspectral 
imagers[10]. In addition, Curiosity has found 
Griffithite in Yelloknife Bay[11]. It will also be 
interesting to investigate the effect of this mineral 
detected in situ on the evolution of organic molecules 
under UV irradiation. 

4.2 Sulfates 

An other mineral formation constitutes the Mount 
Sharp: sulfates. So, we propose to study a 
monohydrated sulfate, the kieserite and a 
polyhydrated sulfate, the hexahydrite to see if there is 
a different effect of the mineral hydration on the 
chemical evolution of the organic molecules 
contained in the mineral matrix. 

4.3 Minerals-perchlorates interaction 

Perchlorates seem to be present everywhere on the 
surface of Mars and could be at the origin of the 
chlorinated compounds detected by SAM (Sample 
Analysis at Mars) instrument onboard the Curiosity 
rover[12]. They would have an important effect during 
high-temperature pyrolysis and would be very 
oxidizing. We propose to check if these perchlorates 
can have this oxidizing effect in the temperature 
conditions (-55°C) of the Mars surface studying the 
effect of the minerals-perchlorates interaction on the 
chemical evolution of organic molecules followed by 
the MOMIE experiment. 
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