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Fig. 4 Effect of inner electrode diameter on CH, removal efficiency and NO, generation of the system under NTP
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Fig. 7 Effect of inner electrode diameter on CO, selectivity
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Fig. 8 Effect of inner electrode shape on CH, removal efficiency and NO, generation
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Fig. 9 Distribution of electric field intensity in air gap of DBD reactor with different inner electrode shapes
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Effect of DBD structure on oxidative removal of CH, from marine LNG engine
exhaust
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Abstract In order to improve the removal efficiency of CH, by plasma and avoid the generation of the by-
product—NQO,, the influence of electrode structure parameters in the dielectric barrier discharge (DBD) reactor
on CH, removal efficiency and NO, generation, and its mechanism were studied under simulated liquified
natural gas (LNG) engine exhaust. The results showed that the reduced field strength (E/N) in the air gap
increased with the increase of inner electrode diameter. And the increase of E/N increased the formation of O
and OH radicals, promoted the oxidation of CH,, and improved the CO, selectivity; At the same time, the
increase of the inner electrode diameter made the distribution of E/N more concentrated in the air gap, inhibited
the formation of N, (X, v) and N radicals, and reduced the occurrence of side reactions. Compared with the
round rod electrode, the screw electrode had a higher electric field strength near the top of the thread, which
promoted the generation of N free radicals and inhibited the generation of O free radicals. Therefore, the round
rod electrode had a higher CH, removal efficiency and lower NO, generation than the screw electrode. Excessive
electrode length reduced the converted field strength and the average electron energy, which was not conducive
to the generation of active particles, leading to the reduction of CH, removal efficiency, the reduction of CO,
selectivity and the increase of NO..

Keywords plasma; DBD; structure parameter; CH, oxidative removal; NO_ generation
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