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Introduction: Carbonaceous chondrites are the most 

primitive objects of the solar system. They exhibit significant 
carbon contents and most of this carbon occurs as insoluble 
organic matter (IOM), which might be the first OM available on 
early Earth for life. Moreover, prebiotic molecules have been 
identified in the soluble organic fraction of the meteorites. It is 
therefore of special interest to decipher the chemical structure of 
the IOM of carbonaceous chondrites. Due to its insolubility and 
refractory character, IOM analysis requires the combination of 
several analytical tools. 

Methods: IOM was isolated from three carbonaceous 
meteorites using successive extractions and acid treatments (HCl, 
HF). Its chemical structure was then investigated through 
spectroscopic methods (Fourier tranform infra-red, solid-state 13C 
and 15N NMR, electron paramagnetic resonance, X-ray 
absorption near-edge spectroscopy), chemical (RuO4 oxidation) 
and thermal (pyrolysis) degradations and high resolution 
transmission electron microscopy. 

Results Taken together, these techniques provided a wealth 
of qualitative and quantitative information from which we 
derived 11 parameters on the same IOM residue. In addition to 
the basic elemental composition, these parameters describe the 
distribution of the different types of carbon, nitrogen and sulphur 
atoms as well as the size of the polyaromatic units. We therefore 
propose for this molecular structure a model which fits with these 
11 quantitative parameters. Several cosmochemical implications 
are derived from this structure. (1) The “Universal” infrared 
spectrum around 3.3 µm can be explained by the statistical 
combination of C and H yielding all the possible isomers in 
aliphatic chains. (2) The size of aromatic units in the IOM are 
markedly smaller than in interstellar PAHs, suggesting a selective 
UV photodestruction in the gas phase. (3) The signature of a S 
and O oxidation in the parent body meteorite is clearly 
perceptible. (4) There is no evidence for a relation between 
soluble and insoluble N bearing molecules. Based on the fact that 
aromatic moieties are highly substituted and aliphatic chains 
highly branched, it can be anticipated that the synthesis of this 
IOM occurred through successive additions of single carbon units 
in the gas phase ending by a spontaneous cyclization for chain 
length ≥ 7 C. As a whole, these observations are in favour of an 
organo-synthesis in the Solar T-Tauri disk 
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