Plasma-Assisted Catalytic Reduction of NOx
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Fig 1. NOx reduction to N2 as a function Fig 2. NOx reduction to Ny as a
of temperature. (a) NO over -AlQOs, (b) function of temperature. (a) NO over
NO or NO; over 2wt% Ag/AlOs, (c) NO. 2wt% Co/Al:0s, (b) NO2 over 2wt%
over -AlOs. Catalyst weight, 0.25g. Dry Co/ALOs, (c) NO; over -AlQOs3 Catalyst
gas feed, 1000ppm NO or NO2, 1000ppm weight, 0.25g. Dry gas feed, 1000ppm
CsHs, 6% 0o, balance He at 100ml/min. NO or NO2, 1000ppm CoHs, 5% Oo,
Space velocity=12,000/hr. balance He at 100ml/min. Space velocity
= 12,000/hr.
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Fig 3. Selective catalytic reduction of NO as
a function of temperature with the initial NO
concentration as
parameter;[NH;lo=[NOx1o,[NO2]<<[NO].
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Fig 4. Selective catalytic reduction of a
mixture of NO and NO; as a function of
temperature;[NH3lo=[NOx]o=500ppm
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Fig 7. Plasma-assisted catalytic reduction of NOx at 370C in a
pulsed corona plasma reactor packed with y—Al:Ospellets. Total
plasma-+catalyst reactor volume=0.5L. The NOx reduction is
shown as a function of the energy density input to the plasma.
A Cummins B5.9 diesel engine running with a 95kW load was

used as the source of NOx. Propene reductant C1/NOx=5.
SV:(a)12,000/hr, b)18,000/hr.
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Fig 7. Plasma / SCR of NOx; Fig 8. Plasma / SCR of NOx using ethene
[NH;]o=[NOx]o=500ppm. as additive;[NHsalo=[NOxJo=[C2Halo =500ppm.
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Plasma Conversion

Component Formula Oof | On %
nitric oxide NO 284 | 260 8
|nitrogen diox. NO2 4 2
|nitrous oxide N20 £ 3
acids HONO+HNO3 : B
sumHC "HC" 1878 | 13562 28
methyl nitrate CH30NO2 ' ¥
methanol CH30H x 23
formaldehyde CH20 6 136
Sum N species 281 | 267 5
CLA NOx 261 | 253 3
CLA Adi. CH20Q, CH30OH 260 | 215 17

* Below detection limit

Fig 9. Test results for plasma device followed by Cu-ZSM
catalyst.



Plasma Conversion

Component Formula off | On %
nitric oxide NO 280 | 117 58
nitrogen diox. NO2 * 3
nitrous oxide N20 * i
acids HONO+HNO3 ’ '
sumHC “HC" 1932 | 1335 3
methyl nitrate CH30ONO2 * *
methanol CH30H ! 24
formal dehyde CH20 7 146
Sum N species 286 | 142 50
CLANOx 200 | 178 39
CLA Adi. CH20, CH30H 290 | 137 53

* Below detection limit

Fig 10. Test result for plasma device followed by
proprietary catalyst "A”
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