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Kigetic spectroscopy of combustion reactions using a high-repetition-rate shock
tube
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Experimental apparatuses for high-temperature kinetic studies are developed.

In particular, the existing piston-driven, diaphragm-less shock tube has been modified to improve
the efficiency of experiments by automating the repetitive operation. Furthermore, a novel,
small-sized high-repetition-rate shock tube has been developed and its performance has been
examined. These improvements and developments have made it possible to detect reaction intermediates
at high temperatures with high sensitivity. Transient absorption spectroscopy and time-resolved
laser-induced fluorescence methods have been implemented for the detection of chemical species, and
the high-temperature reaction behavior of radical species and aromatic compounds involved in
combustion have been observed to elucidate the rate constants and reaction mechanisms.
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