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Porous ceramics in a DBD reactor are useful not only for catalyst support but also for particulate collection and gas
adsorption. They also play an important role in the DBD characteristics and plasma chemical reactions. In this study,
anodic porous alumina with many straight nanopores has been focused as the barrier of a DBD reactor. Its unique and
controllable nanostructure is interesting in applying to the barrier, and also enables one to study the relationship
between the DBD and nanostructures systematically. In this paper, the influence of the barrier structure on the NOx
treatment was studied using the anodic porous alumina barriers. The relationship was observed between the NO
removal rate and discharge power which mainly depends on the change of relative dielectric constant & with the
barrier structure. The unique change of the discharge power in film thickness between 16 and 33 um was obtained
only using the pore-widening barrier. That had direct effects upon the NO removal rate. The NO: adsorption on the
barrier was increased with increasing its thickness (=pore depth). However, it seemed that little NO- was adsorbed on
it in the case of the pore-widening barrier with thickness below 16 pm.
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Fig. 1 Schematic diagram of anodic porous alumina.
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Fig. 2 Typical SEM photographs of the anodic porous alumina (a) without aftertreatment (Average pore diameter : 11 nm), (b)
with pore-widening treatment (Average pore diameter : 22 nm) and (c) with pore-sealing treatment.
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Table 1 Film thickness of the anodic alumina barriers
prepared in this study.
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Fig. 3 DBD reactor using the anodic alumina barrier.
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Fig. 4 Gas supply and analysis system.
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Fig. 5 Influence of the pore-widening and pore-sealing treatment on NO removal rate using the anodic alumina barriers with a

thickness of (a) 16 um and (b) 143 pm.
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Fig. 7 Discharge power characteristics versus (a) aftertreatment
and (b) film thickness at a voltage of 8.0 kVo-p.
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