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Abstract

The high-voltage pulse discharge is a new advanced oxidation technology; the discharge process
can produce a variety of reactive free radicals, such as -OH, -0, -H, -HO;, 03, H,0; and so on. The ac-
tive substance can Kkill algae, pathogens, bacteria, and phytoplankton in the ballast water. H,0; has
a longer life in these active substances; the oxidation-reduction potential of H,0; is 1.77 V, and its
oxidation-reduction ability is inferior to F, (2.87 V) and -OH (2.80 V). H,0; can directly react with
pollutants and fungi, in order to achieve the purpose of degradation or sterilization. In this paper,
a laboratory-made single needle-plate reactor was used to study the pulse peak voltage of gas-liq-
uid two-phase pulse discharge, pulse repetition frequency, ventilation rate, and the impact of so-
lution conductivity on the generation of hydrogen peroxide. The research found that during the
discharge process, increasing the pulse peak voltage, pulse repetition frequency and ventilation
rate can lead to increasing amount of hydrogen peroxide. The solution conductivity has less im-
pact on the generation of hydrogen peroxide when increasing.
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Figure 1. Schematic diagram of experimental apparatus
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Figure 2. Single needle-plate type plasma reac-
tor
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Figure 3. The influence of hydrogen peroxide generation under pulse peak
voltage
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Figure 4. The influence of hydrogen peroxide generation under different
pulse repetition frequency
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Figure 5. The influence of hydrogen peroxide generation under the ventila-
tion rate
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Figure 6. The influence of hydrogen peroxide generation under different dis-
charge solution conductivity
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