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Improvement in decomposition efficiency of persistent substances in exhaust gas
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The purpose of this study is to improve decomposition efficiency of
persistent substances in exhaust gas and waste water using pulse power. Extension of many
microdroplets produced by an electrospray technique with an injection needle electrode facing the
water surface is followed by subsequent pulsed streamer propagation from the same electrode.
Normally, it is difficult to spread the spray and streamer in the same space from one needle. In
this study, an alternate propagation method for the spray and the streamer discharge is proposed.
Repetitive pulse voltages with ripple component corresponding to the natural vibration frequency of
the water droplet at the needle tip are superimposed onto a DC component, so that the electrospray
can be followed by the streamer discharge. In the decomposition experiment for toluene-containing
gas, the treatment efficiency of this method becomes higher than that of the treatments with
spray-only or discharge-only.
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