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Carbonate minerals, included into orthopyroxenite, have been extensively studied in the ALH 84001 meteorite.  

These minerals may play an important role in the delivery to the Earth of complex organic matter produced by dif-
ferent pathways in Space [1,2]. In particular, thermolabile organics associate to inorganic carbon may profit of the 
large decomposition enthalpy and facile decomposition of these minerals at moderate temperatures to gain consider-
able thermal protection during the entry process. 

The present work elaborates on this topic. Actually, thermal effects experienced by micro-meteoroids entering 
the Earth's atmosphere has been intensively studied [3,4] and these results have been preliminary reproduced by the 
authors assuming a silicate composition. Then, in view of the predominance of Mg in these carbonates, pure magne-
site (MgCO3) is proposed as a mineral model [5]. This mineral is much more sensitive to high temperatures reached 
during an entry process, compared to silicates, due to facile decomposition into MgO and gaseous carbon dioxide.  

A most important quantity for further studies is the decomposition rate expressed as carbon dioxide evaporation 
rate J  (molecules/m2s). An analytical expression for J(T) is given using the Langmuir law, based on CO2 pressure in 
equilibrium with MgCO3 and MgO at the surface temperature T [6]. From this expression, the equilibration tempera-
ture for micrometeoroids rich in carbonate are estimated. Different entry scenarios are elaborated using a standard 
trajectory/thermochemical model. 

Results suggest that carbonate minerals rich in magnesium may offer much better thermal protection to embed-
ded life forms than silicates and significantly better than limestone, which was considered in previous studies. 
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