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Application of micro-discharge in porous ceramics for NOy treatment
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Generation of transient discharge due to back-corona in dielectric porous materials was investigated for NOy
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 90um and 15pm. As the results of NOx gas cleaning, oxidation ability without

C,H, addition was higher than that with additive at 22°C.
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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).

Tablel Properties of ceramics

Proportion Pore Powder Porosity
Al,O3[%] size[pm] size[pm] [%]
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.5 VI characteristics using ceramics A, B, C with negative

polarity.
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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 NOyx 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).

Fig9 127~ L7z 60Hz O AC @&EEZFHIIN L, NOx ALEERRER
otz RIGEIEA—T AN, BESM: 2°CROE
BROPEH ZBETH D 150CE LTENTNRERET -7,
HEBENE ST AO—RANZTHE L, 10W IZEE LT

Fig.10 12 AC SEEANKHIRAET 5~ A 7 0T 4 AF ¥
~yéﬁwtrmxmﬂaﬁﬁﬁ%mﬁ‘ﬁm HEEE TR
2CE LTz 7L A O AC FEEEZHIMLIZE S TH
B HINAE LT CH, Z WG/ W T LB ZIT - 72

WAl LOBETIE, v~ 4707 4 AFx—VI2LkD
NO ML ENTHY ., # 80ppm D NO 2EA LT\WD, —
¥, WIAIS 0 TiE, NO OER{EMEREA L 22 A M A RS
A7 NOx IR L TIIIRMAISH Y . L& bIlTiFE AL
Wb Liginotz, BERBRK THROY T I v 7 ARmREIT
30CTHh Y, B BERMRHI E~NRE ER2mx 5 2 &
NTET, ZO7=® Fig8 TRLNZX D7 NOy DAERKIT
RONRPoTZ LD 5nD, £ ACEEBEEZHNDLZ L
T, TRAX—EAREIH L, NO BLhZN R L2
ENFETFHND.

RIEHAfE O 7 HRERKNER & B W T T X~ &k
FOGTHE. CHy E7213 GHy OFMIZE Y, NO 725 NO, ~
OERALRIEFIARE SN D Z EBE L BE SN TN D
ARERTIX, CHy ZUSM LI BEIT S, IR L2 0GE 0
NO OBLHEENRFTH o7, ZIUTRTR L7 7 7 A~K
FRIG & T FE oo Bipolole o RIS BGFET D Z
EBRE LTS NO % NO, ~igbd 2% 2 & T fillftic L %
NO MR ERHS 5 Z L3 b TV B, E7- KRS
A2 81F % PM (Particulate matter) FR{LALERIZ NO, H3%h5EA
THHILEHLMESNTVEY. A 78T 4 2AFv—IK
BEHND Z & THRMFIZ U —TO NO BBy AT LA05MERK
TEDAREMEDN B D,



~A T aT 4 AF v — TV ORM L NOy WEA~DIGH (RHFERZED) 43

o NO ® NOx

O NO (with C,H,) m NOx (with C,H,)
ERTa— 350 E
& TR .ll% g
= 100 .... o®o00°0 1 300 g
§ g0 I A A | 250 35
5 i O 4o ooo mo 200§
g 0 s 11s0 £
3 40 | @) Plasma ON J O
9 | o 100 =
g 2 000 00000000 | =
o 0 0
2 0 10 20 30

Time [min]

Fig.10 NOy 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°C (60Hz, Applied voltage 11kVp-p).
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