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Study of Incipient Soot Particles with Measuring Methodologies

Eui Ju Lee

Abstract. The physical characteristics of soot near the soot inception point were investigated with various
measurements. In-situ measurements of particle size and volume fraction were introduced based on time
resolved laser-induced incandescence (TIRE-LII) and laser-induced ion mobility (LIIM). The one has
more convenience and accuracy than conventional LII technique and the other works best for particle sizes
of a few nanometers at high concentrations in a uniform concentration field. A complementary ex-situ
measurement of particle size is nano differential mobility analyzer (Nano-DMA), which recently devel-
oped for measuring particle sizes between 2nm and 100nm and provides high-resolution size information
for early soot. Particles will be also collected on transmission electron microscope (TEM) grids using
rapid thermophoretic sampling and analyzed for morphology. These measurements will allow fresh and

original insight into the characterizing soot inception process. The measured physical properties of incip-
ient soot will clarify the controlling growth mechanism combined with chemical ones, and the dominant
mechanism for soot modeling can be deduced from the information.
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Fig. 1. Soot volume fraction, particle size, and the number
concentration of primary particles distribution in 30
% oxygen volume fraction. (a)N+O; (b) CO»+0,
case in co-flow of propane diffusion jet flames.
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Fig. 2. Typical waveform traced by oscilloscope; the
time scale (x-axis) is 20 ps/division and amplitude
scale (y-axis) is 10 mV/division, the arrow indicates
the trigger signal of pulsed laser.
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Fig. 4. Schematic diagram of a differential mobility
analyzer.
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for TEM.
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