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Abstract

Computational and experimental investigations on the mechanism of the soot emission control through electron injection
for hydrocarbon flames were conducted. It was shown that reaction of CgHs™ + & => ¢-C¢H, + H  was intensified and
more effective on soot precursor reduction through the low temperature electron injection. The intensified reaction
contributed to convert ionic species into neutral non-soot-precursors. From the mechanism, reduction for emission of soot
precursors including poly-aromatic hydrocarbon (PAH) species were achieved and further reduction of soot could be
expected. In addition, to investigate the effect of electron injection (a corona discharge) in a hydrocarbon flame, changes
of concentrations of PAHs were measured with the laser induced fluorescence (LIF) method. LIF spectra from PAHSs for
fuel-rich propane flames with ¢= 4.0 ~ 8.0 measured at cathode side showed much smaller intensities with discharged
flames than normal flames. Especially in the cathode side, where electron emission must be active, the reduction of LIF

signals of PAHSs, or namely PAH concentrations, was significant.
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Fig.2 Mole fraction profiles of soot precursors such as
CgHg, C1oHg and CgH;". Solid lines are normal prediction and

dashed lines are discharged prediction.
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Fig.3 Mole fraction profiles of CgH,, CgHs', C/H;" and
CioHs". Solid lines are normal prediction and dashed lines are
discharged prediction.
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Fig.7 Schematic Excitation - Emission of representative
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LIF signal intensity (counts)
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Fig.8 LIF spectra from PAHs for fuel-rich propane flames with ¢=4.0 ~ 8.0
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