
The Remarkable Chemistry of Precursor Soot

Peter T. A. Reilly, William B. Whitten, and J. Michael Ramsey
Oak Ridge National Laboratory

P.O. Box 2008
Oak Ridge, TN 37831-6142

Precursor soot is a high temperature stable (> 700 ˚C) hydrocarbon with many surprising
physical and chemical properties.  As the name implies, it is the chemical precursor of mature
soot and is formed as a liquid droplet in flames and other forms of pyrolysis.  When analyzed by
standard techniques after extraction from the pyrolysis environment, precursor soot is found to
be an oily mixture of a variety of chemically unattached polycyclic aromatic hydrocarbons
(PAHs).  Strangely, the boiling points of the PAHs found to comprise the majority of the oil are
well below the temperature where the precursor soot is formed.  This presents an apparent
paradox and gives a hint as to strange chemistry that must be occurring for this material to exist.
Here we will present hard evidence of the chemistry of precursor soot and reveal its potential as
a synthetic medium.
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