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Application of micro-discharge in porous ceramics for NOX treatment 
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Generation of transient discharge due to back-corona in dielectric porous materials was investigated for NOX

removal. We expected that the application of the discharge generates many narrow micro-discharges inside and the 
surface of various ceramics materials. Four types of ceramics that have various perforation level (size of pores) have 
been tested using negative DC high voltage. The stable micro-discharge was formed with DC and AC high voltage 
and using ceramics average pores of 90Pm and 15Pm. As the results of NOX gas cleaning, oxidation ability without
C2H4 addition was higher than that with additive at 22 .
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Fig.1 Schematic illustration of micro-discharge by back corona (e-: 

negative ionic charge).
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Fig.2 Micro-discharge reactor (Mesh-mesh electrodes).

Table1 Properties of ceramics 

Proportion

Al2O3[%]

Pore 

size[Pm] 

Powder 

size[Pm]

Porosity

[%]

Ceramics A 92 90 100 37 

Ceramics B 92 15 40 42 

Ceramics C 99 0.8 2 38 

Ceramics D - 800 - 80 90 
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Fig.3 V-I measurement system.

Fig.4 Experimental setup.
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Fig.5 VI characteristics using ceramics A, B, C with negative 

polarity. 

Fig.6 Micro-discharge voltage waveform using ceramics B with

DC negative polarity. 
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Fig.7 Micro-discharge waveform of DC high voltage using

ceramics A DC, Negative polarity, Applied voltage -5.5kV . 
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Fig.8 NOX removal results using DC micro-discharge with

andwithout additive (DC, Negative polarity, Applied voltage 

-5.5kV). 
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Fig.9 Micro-discharge waveform of AC high voltage using

ceramics A (60Hz, Applied voltage 11kVp-p). 
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Fig.10 NOX removal results using AC micro-discharge with and 

without additive (60Hz, Applied voltage 11kVp-p). 
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Fig.11 NOX removal results using AC micro-discharge with and

without additive at 150 (60Hz, Applied voltage 11kVp-p). 
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