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The simultaneous treatment of gaseous pollutants and suspended particle matter exhausted from a diesel
engine is one of the most serious problems in our living environment. Non-thermal plasma skillfully
combined with porous ceramics or/and catalysts is very attractive for the simultaneous treatment.

In this study, we focused on the silent discharge reactor with anodic porous alumina as barriers. A purity
99.99% Al substrate was electropolished after buffing. Then, anodization was carried out under a constant
voltage condition in sulfuric acid solution. Spark voltage of the silent discharge reactor were studied using
anodic porous alumina prepared under various conditions as barriers. Film thickness and relative dielectric
constant were also studied. As a result, stable and uniform non-thermal plasma was able to generate under
atmospheric pressure using the silent discharge reactor, of which electrodes and barriers are Al substrate and

anodic porous alumina, respectively.
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Fig.2  Schematic diagram for the anodizing setup.
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Table 1  Average current in anodizing.

Sulfuric acid solution
Av. current
Concentration Temperature (mA)

(mol/L) (C)

3 30

0.3 10 50

20 100

3 50

0.5 10 100

20 190

3 100

1.0 10 300

20 870
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Fig.3 Schematic diagram of the silent discharge reactor
only with anodic porous alumina as barriers.
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Fig4 Typical SEM photographs of the anodic porous
alumina prepared in 0.5M sulfuric acid at 20°C for 2
hours: (a) the surface, (b) the cross section parallel
to surface and (c¢) the cross section perpendicular to
surface.
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Fig.5 The influence of the anodizing time on the
spark voltage at (a) 10C and (b) 1.0M.
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