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Effects of Current Intensity on the Reaction Efficiency and Kinetics of Gas Compound
Decomposition by Electron Beam in a Continuous Flow System

Tak-Hyun Kim*, Dong-Woo Kim, Sang-Hee Jo, Jieun Son, Seungho Yu, Taec-Hun Kim, and Jong-Seok Park
Advanced Radiation Technology Institute, Korea Atomic Energy Research Institute, 29 Geumgu-gil, Jeongeup-si, Jeollabuk-do 56212, Republic of Korea

ABSTRACT Electron beam technology has recently attracted attention as one of the powerful air pollution control
methods. In this study, methyl mercaptan decomposition by electron beam in a continuous gas flow system was
studied. To this, the effect of gas flowrate, which is one of important operating variables in the continuous gas flow
electron beam process, on methyl mercaptan treatment efficiency was studied. In particular, the treatment efficiency
and the reaction kinetics of methyl mercaptan decomposition were compared when calculated based on the absorbed
dose and when calculated based on the current intensity of electron beam. When based on the electron beam absorbed
dose, the treatment efficiency and Ist-order reaction constant increased as the gas flowrate was increased, contrary
to the trends in general chemical reactions. However, when based on the current intensity, the treatment efficiency
and Ist-order reaction constant increased as the gas flowrate was decreased, which can be theoretically explained.
This is due to the fact that the current intensity increased as the gas flowrate was increased, resulting in improved the
electron beam treatment efficiency. In conclusion, it is necessary to consider not only the absorbed dose but also the
current intensity of electron beam in order to explain the results of reaction efficiencies and kinetics in the continuous
flow electron beam gas treatment process.
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Fig. 1. Schematic of electron beam treatment process in the continuous gas flow.
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Fig. 2. Relationship between absorbed dose and current intensity
according to various gas flowrate in the continuous gas flow electron
beam process. (CH;SH 25 ppm, voltage 0.5 MeV, absorbed dose
0.5~3.0 kGy).
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Fig. 3. Changes of methyl mercaptan concentration and removal efficiency based on absorbed dose (a,b) and based on current intensity (c,d) in
the continuous gas flow electron beam process. (CH;SH 25 ppm, voltage 0.5 MeV, absorbed dose 0.5~3.0 kGy).
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Fig. 4. First-order kinetics of methyl mercaptan decomposition based on absorbed dose (a) and based on current intensity (b) according to

various gas flowrate in the continuous gas flow electron beam process. (CH;SH 25 ppm, voltage 0.5 MeV, absorbed dose 0.5~3.0 kGy).
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various gas flowrate in the continuous gas flow electron beam process. (CH;SH 25 ppm, voltage 0.5 MeV, absorbed dose 0.5~3.0 kGy).
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