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Abstract: Premixed flames hotter than 2000 K have been shown to be a unique 
reacting flow environment that may provide a pathway for production of graphene, tars 
and other valuable carbon materials. New experimental observations will be presented 
for depositing carbon nanomaterials with structures ranging from amorphous, 
graphenic and traditional soot. Graphene ribbons and nanoparticles with few layers are 
observed by electron microscopy for carbon films deposited from the flame over time. 
Formation of oily amorphous carbon agglomerates is also observed which may be due 
to condensation of excess carbon precursors. New characterization of gas-phase 
precursors in the flame by gas chromatography- mass spectrometry provides a basis 
for developing precursor chemistry leading to carbon nanomaterial formation. 
Knowledge of potential chemical pathways for amorphous vs. graphenic particle 
formation could enhance selectivity towards desired carbon nanomaterials. 
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