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Soot Primary Particle Size Measurement in a Ethylene Diffusion Flame
Using Time-Resolved Laser-Induced Incandescence
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Abstract

Laser-induced incandescence (LII) is introduced as a valuable tool for the characterization of
nanoparticles in flame environments. This technique is based on the heating of the particles by a short
laser pulse and the subsequent detection of the thermal radiation. It has been applied successfully for
the investigation of soot in different fields of application. The evaluation of the temporal decay of the
laser-induced incandescence (LII) signal from soot particles is introduced as a technique to obtain
two-dimensional distributions of particle sizes and is applied to a laminar diffusion flame. This novel
approach to soot sizing exhibits several theoretical and technical advantages compared with the
established combination of elastic scattering and LII, especially as it yields absolute sizes of primary
particles without requiring calibration. With this technique a spatially resolved 2-D measurement of soot
primary particle sizes is feasible in a combination process form the ratio of emission signals obtained
at two delay times after a laser pulse, as the cooling behavior is characteristic of particle size.
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