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Introduction: Insoluble Organic Matter (IOM) in carbona-

ceous chondrites and stratospheric IDPs is the end-product of a 
complex history that took place in the presolar molecular cloud 
and/or in the solar nebula, followed by the action of various post-
accretional processes [1,2]. Nitrogen is a minor element in IOM, 
with abundance ranging from ~ 1 up to 20 wt% in some IDPs 
[1,3]. N-bearing heterocycles and cyanide have been identified, 
while amino groups were not [4,5]. The polyaromatic structure of 
IOM suggests a formation process through thermal degradation 
of one or several organic precursors, which were possibly nitro-
gen rich. To examine this scenario, N-rich polymeric solids were 
thermally degraded at various temperatures, simulating short du-
ration (~ hour) thermal processes in the solar nebula. 

Experiments: Analogs selected for this study were tholins 
(SA90) and HCN polymers that are N-rich polymeric organic 
solids [6]. They were heated at 300, 500 700 and 1000°C under 
an argon atmosphere. Combustion analysis, infrared and Raman 
micro-spectroscopy (244 and 514 nm excitations) were subse-
quently performed to measure the N/C ratio, chemical composi-
tion (including nitrogen speciation) and the degree of organiza-
tion of the carbonaceous skeleton of the thermally processed 
samples. 

Results: The N/C ratio was found to dramatically decrease 
upon heating. However, at 500 °C, the N/C ratio and the abun-
dance of amine functional groups were still large with respect to 
chondritic IOM, while alkyl groups and almost all cyanides had 
disappeared. This suggests that the bulk chondritic IOM could 
not be formed from an N-rich compound like a HCN polymer. 
514 nm Raman spectra exhibit the first order carbon bands G and 
D and point to very disordered carbon materials. The width of the 
G band (FWHM-G) was found to decrease upon heating and its 
position ωG to increase, and both parameters linearly correlate. 
This evidences the presence of structural changes during the car-
bonization process, i.e. aromatization and growth of the pol-
yaromatic units. This also supports the idea that IOM experi-
enced thermal processing in the solar nebula, as this linear corre-
lation between FWHM-G vs ωG was previously reported for OM 
in Antarctic micrometeorites [7]. The presence of materials simi-
lar to thermally processed tholins or HCN polymer in the N-rich 
fraction of stratospheric IDPs OM cannot be excluded. Hence, 
Raman spectra, using 514 and 244 nm excitations, are similar for 
both types of materials. A better understanding of nitrogen speci-
ation in stratospheric IDPs is necessary to go further. A study of 
kinetic effects on day/month time scale is under way. 
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