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Plasma spectroscopy aimed at quantifying the flame equivalence ratio

SeokHwan Lee’, Jai-ick Yoh"
ABSTRACT

The equivalence ratio is measured by LIBS(Laser-induced Breakdown spectroscopy) in
hydrocarbon flame and high temperature (~3200 °C) oxyhydrogen flame, where a

stoichiometric mixture of hydrogen and oxygen

is produced from water through

electrolysis. The ratio of the hydrogen and oxygen (H/O) atomic lines intensities is used

for quantitatively determining the quivalence ratio.

laser energy is evaluated for

determining the optimal condition for plasma diagnostics. The minimum laser energy for
generating plasma in a laminar premixed hydrocarbon flame was about 70 m]J, whereas

oxyhydrogen flame. consequently the

irradiated spot of a

lower density in high

temperature oxyhydrogen flame gave rise to bigger plasma in size, thus limiting the

spatial resolution of the LIBS measurement.
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LIBS(Laser Induced Breakdown Spectroscopy)
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Oxyhydrogen flame,

Laser-induced breakdown
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Fig. 1 Schematic diagram
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Fig. 3 LIBS spectrum in flame
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Fig. 4 H, O LIBS
horizontal direction at
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Fig. 5 H/O LIBS ratio along the horizontal
direction at 10 mm above the inlet nozzle
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Fig. 6 Flame
image from EOH
gas
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Fig. 7 H/O LIBS ratio along the horizontal
direction at 2 mm above the inlet nozzle
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