
The kinetic and thermochemical model for micrometeoroids entering Earth’s atmosphere is described in our works [5,6].
To treat the energy loss, both radiative and evaporative contributions have been considered:

𝑃"# = 4𝜋𝑟( 𝜀𝜎𝑇, + 𝐻/𝐶𝑝/ 𝑚345 𝑇⁄

We assume μ-sized dust grains, therefore the interaction of the grain with the atmosphere is always direct, with no effect due to hydrodynamics or
shock; the radiation power from the atmospheric and evaporated components is negligible.
While studying carbonates, assumptions have been taken into consideration:
• 𝑝/ = 𝑋89:;< :=:;<⁄ 𝑝/>(𝑇)(where 𝑋89:;< :=:;<⁄ is given by stoichiometric balance and 𝑝/>	is the pressure of CO2 in equilibrium with the pure

carbonate);
• pure MgCO3/CaCO3 grain enters the Earth’s atmosphere;
• the decomposition rate is calculated using the Langmuir formula;
• there are no limits for CO2 diffusion inside the material;
• mass loss and evaporation continue until complete stoichiometric conversion to MgO/CaO is reached.
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Micrometeoroids have similarities in chemistry and mineralogy to the CI, CM and CR chondrites [1], suggesting that they are very primitive
materials in the Solar System. The parent bodies of micrometeorites resemble the parent asteroids of chondrule-bearing carbonaceous chondrites
[2]. Relative volatile components present in these samples are specially interesting in the discussion of origin and diffusion of life and complex
organic chemistry in the Solar System. Among these, inorganic carbonates play a very important role when meteor matter is considered in an
astrochemical context [3,4].
Most micrometeoroids experience atmospheric entry heating that changes their mineralogy. This suggests that the knowledge of their physical and
compositional properties and of their survival during atmospheric entry may provide information about the stability of organic matter in their parent
bodies (comets, asteroids, interplanetary dust). Therefore an entry model, which includes two dimensional dynamics, non isothermal atmosphere,
ablation and radiation losses, is presented. A thermal decomposition model of carbonates is proposed, and it includes thermal energy, mass loss and
the effect of changing composition as the carbonate grain is gradually converted into oxyde. Few entry scenarios are reported.
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r = particle radius
T = temperature 
Hv = latent heat of vaporization
C = Langmuir formula constant
pv = vapor pressure 
mmol = molecular weight
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The carbonate grain (both MgCO3 and CaCO3), while entering the
atmosphere, gradually releases CO2 and it becomes a solid mixture of
carbonate and oxide. CO2 evaporates until the grain becomes pure
oxide: the grain mass does not change anymore and the temperature
increases dramatically, only mitigated by black body radiation.
So, under these model conditions, it can be concluded that carbonates
are not able to survive the atmospheric entry and reach the Earth’s
surface. The inclusion of a true fluid dynamic treatment may lead to
much different results: the air cap provided by air fluid dynamics could
be one of the key point for offering a thermal protection during the
atmospheric entry.
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