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NOx Reduction and Regeneration of Adsorbent
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—Comparison of Various Types of Reactors toward the Treatment of Diesel Engine Exhaust Gas—
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Comparison of performance among various types of nonthermal plasma reactors was carried out in order to realize
diesel emission aftertreatment system using our proposed nitrogen nonthermal plasma desorption. It was shown that
the surface discharge reactor and the packed-bed reactor have higher NOx reduction capabilities than the pulse
powered wire-cylinder reactor. It was suggested that low cost exhaust treatment system was possible by using AC
power supply. It was also clarified that the pulse powered wire-cylinder reactor was the most effective reactor for

regeneration of NO zeorite adsorbent of molecular sieve 13X.
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Fig. 1 (a) Reactors A~C (Wire-cylinder type,

Reactor C has inner surface coated with TiO, film).
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Fig. 2 Applied voltage.
(a: Pulsed wave, b: AC60 Hz, ¢: AC12.5 kHz).
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Fig. 3 Schematics of experimental setup.
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NOx removal efficiency (%)= (1- Cyox.o0 / Cno.p) < 100

NO, yield ratio (%)=Cyoz.0 /Crno1X 100

N0 yield ratio (%)= 2 X Cxz0.0 / Crno1X 100

(Croxo: FUENOXHRE, Cyor I NOBRE, Cyono: i
NO,IREE, Cuoo: Tt NoO HREE)
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SED (kWh/m®) =P (W) / Q (L/min) / 60

(P: discharge power, O: gas flow rate)
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Fig. 4 Discharge power versus applied voltage.
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Fig. 5 Removed NOx concentration versus SED.
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Fig. 6 NO, yield ratio versus NOx removal efficiency.
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Fig. 7 N,O yield ratio versus NOx removal efficiency.
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Fig. 8 Energy efficiency versus NOx removal efficiency.

289 (45)

WA UVLR) OMERE L 72> Tz, SaR A (VUL R)
TIEMS-13X XLy F&EFET 5T, ET
WLy, HALXVy FRFSICEMT S0 EEZ BN
5. —F, Ny ha— Ml F CIEIARENRICHES LTz
BaTiO; XL v MIZ X DMIMO 72, iR AER H ClERm L
BHRF L 7V I RIRZENE & ORI 28, B FEHIC
37257, TR E MS-13X Ot RS T RWnEZEZ b
2.

U A ¥ —HERRIGE A O MS-13X OFEREIT104g TH
ST WRAEH A, W& AN, it &, iFEE 134241 4.0 L/min,
2.0 L/min, 36 W (VUVAH, 31kV, SED=0.14 kWh/m’) &
L7, FAETROMAE NO JREIL Y — 7 3,340 ppm &b
EL 7ol 2B EHOWEETRET, THkNO BEN 1 BED
BTHLIVES 2o 0D 2D, KIGERA CULR) X
F TR FHAREN RO Z L N5,

~Nlw ha— R MIF ($3 mm-BaTiO;) @ MS-13X FEHEEIT
52 g CTholz. WaENA, AN, iR, MEELFE
2L OBMEZRE ACVVR) LEIEIZL, £F412.0 L/min,
1.0 L/min, 19W (39 kV, SED=0.14 kWh/m®) & L7=. B4
TROE—7EEIL 550 ppm TH Y, 7IVAFKEHINOBA &
DHIEVMEE R o7z, F7e, 2 MEORETIEE, 1 BEO
K THRRIS O THNO BENSBBEI TR Y, BAEMEN
Kotz

N AER H TIEMS-13X OFEERIX36g 70, BE
A, BN, it &, A 132 84 1.4 Limin, 0.7 L/min,
12 W (35 kV, SED=0.13 kWh/m®) TH 5. JEROHH
NO B'— 7 JREET 74 ppm T 3 FEEHAOW, HbEN-o72. 2[H

Regeneration
1st ads. | ' | 2nd ads.

600
The peak value

=3,340 ppm
500

O A (pulse)
OF
AH

400 2

300

200

NO concentration (ppm)

100

0 20 40 60
Elapsed time (min)

B9 77 XABAEIC KL DMS-13XD AR R
Fig. 9 Regeneration of MS-13X by plasma desorption.
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PEREIZSUEER H TR b B2 72 b b 53, IEAIOH
ERIIFR BT Fio, NOx BEITHREMNIE— SED T
RIS THEHF L A IV R) OFAERLELR TV, Z
NHOFERE, FHAEMENE NS DIEMS-13X 2 LIET S
NOBELEWZ L E2E X 5L, NO TR E S NTREETIE
T AR DORNHERNEEZ DD, KIGEA (L
A) DO NO BAEREND, BbEWNI &b, 7YvAant ik
B CIINAE B MR 2 oy 7RO BAL -, iR DE TN
ATV EREZLND. £72, NO BHE~DOET L
X—DFHREITHONTs b VA ¥ —HER EFHERZ A
TGO E & TIER LR H D, b, 77X
N L DWAEBROMRIIATR O Z B 5720, 5%
EYI=2b—rarREE@BLTHEALTHE 0.

4. F&H

1) PEERSEE H 1T NOX BREZF 60 %LL T OfE% T
FVAEEREIMLTZD A ¥ — @R LY bE
FIENT T X< 12X D NOX IETLOTRILF—ZhR N
mnoTz.

(2) AC60 Hz BEE & N L= 54, NOX BITDT R /L¥
—2hER1T NOx [RFER 20 %LL T OREEL CEAS 3 mm D

TiO, < by MEFE LI RIGHREIZB W TR bR o 7.

(3) NOxETTHAEIT AC60 Hz ZFEIN L7V A ¥ — MfEm
G2 A, B TROLED-T22, UGS ONEICEE
3mm 5 1 mm O BaTiO; L v k& —JBICEES
THIELT, MESELTENTEL.

@) TIiO, Ly N Rl U7z RREs TIEMBER I K-
T NL,O DAERENEM LT,

(5) MS-13X & NO W& HFAEZRIT SV AR ZFIN L7
U A Y — ARG A BV TR bEN -T2
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