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Enrichment or depletion in N, '°0 and **Mg were observed
in solids condensed from carbonaceous plasma composed of
N,O/Pentane for N, CO,/Pentanol or N,O/Pentanol for O and
MgCl,/Pentanol for Mg". In NanoSims imaging, isotope effects
appear as micrometer size hotspots embedded in a carbonaceous
matrix. For Mg, these hotspots are localized in »200 nanometers
carbonaceous grains having positive (5>°Mg » §**Mg » up to
+950%0) and negative (8*Mg » Mg » down to -450%o)
isotopic compositions. These grains surround 5 mm size grains
having a homogeneous and normal isotopic composition (§*°Mg
» 6%Mg » 0£30%o). For O, the CO, yields positive d"O values
(8"70 » 3'%0 » up to +1150%0) while N,O yields negative §™O
values (8'’0 » 8'%0 » down to -350%o). Although N has only 2
isotopes, several specific properties of the isotopic variations in
N bearing grains suggest also a MIF effect.

If the activated complexes responsible for the isotopic
exchange (N-N,O, O-CO,, Mg-MgCl,) react with the radicals
CH,  (resulting from the dissociation of Pentane or Pentanol)
faster than their dissociation, the isotopic fractionation greatly
exceeds the usual theoretical predictions and is not anymore
governed by the ratio of the partition functions.

According to a theoretical model developed @ to account for O
MIF observed in ozone®, the close agreement between the
slopes of the linear correlations observed in the diagrams §*™¢
vs. 52*Mg and 8'70 vs. 8'%0 and the slopes calculated using this
theoretical model, attests to the ubiquity of this mechanism®.
Although the chemical reactants used in the present experiments
cannot be directly transposed to the protosolar nebula, a similar
MIF mechanism may has taken place during the condensation of
grains in the early solar system.
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