Pollutants emissions during mild catalytic DPF regeneration
in light-duty vehicles
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LayAxNiyyB,O3 nanostructured perovskite-type oxides catalysts (where A = Na, K, Rb
and B=Cu; x=0,0.2andy = 0, 0.05, 0.1), also supporting 2% in weight of gold, were
prepared via the so-called “Solution Combustion Synthesis (SCS)” method, and
characterized by means of XRD, BET, FESEM-EDS and TEM analyses. The performance
of these catalysts towards the simultaneous oxidation of soot and CO was evaluated. The 2
wt.% Au-LaggK2NigeCup 103 showed the best performance with a peak carbon combustion
temperature of 367°C and the half conversion of CO reached at 141°C. The same
nanostructured catalyst, deposited by in situ SCS directly over a SiC filter and tested on
real diesel exhaust gases, fully confirmed the encouraging results obtained on the powder
catalyst. The tests carried out on an engine bench and equipped with a Scanning Mobility
Particle Sizer (SMPS), showed a similar behaviour of the catalytic and bare wall-flow filter
concerning the emission of secondary nanoparticles (PMg 1) during regeneration.

Table 1. Catalyst characterization tests: BET and
catalytic activity towards both C and CQO oxidation.
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Non catalytic combustion - 650 530 -
LaNiQs 15.4 430 242 | 280
2wt.%Au-LaNiOs 104 431 156 | 197
LapsNagaNi0s 59 399 241 278
2wt %Au-Lag sNag NiOs 57 400 155 | 198
Lap sNag sNig o5C U 0:05 49 395 239 | 277
2wt %Au-Lag sNag NipasCug o505 48 354 154 197
LapgNagaNigsCug 52 394 235 | 278
2wt %Au-LaggNagaNipsCuy 105 51 385 164 196
LapsKy2NiO: 4.5 358 230 275
2wt %Au-Lag sk :NiOs 44 359 151 194
Lap gKg2MNipssCuges O3 48 373 228 274
2wt %AU-Lag 3K aMNig ssCup 003 46 372 145 180
Lag sKqaNigsCua 103 47 368 225 | 275
2wt %Au-Lag sKq :Nip o Cg 105 45 387 141 183
Lap sRbyaNi0; 38 389 238 277
2wt %Au-Lag sRbg ,NIO; 38 368 164 193
LapsRbgaMigssCuposO; 40 378 237 | 275
2wt %AU-Lag sRbg NipasClg 0503 39 378 153 | 143
Lag sRby sMigsCuyg 05 4.1 394 235 | 278 Fig. 1. FESEM view of the microstructure of a 2 wt%
2wt YaAU-Lag sRbgNigsCip 10s 40 293 151 190 Au- Lap oK :NigoCuy Oy catalyst layer deposited over a

SiC wall-flow trap: a) 300X, b) 250000X.
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Fig. 3. Loading and regeneralion runs for the 2 wt. %
Av-Lag o5 :Nig oCuip 1O5-catalyzed DPF.
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Fig. 2. Schematic view of the engine-bench pilot plant.
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Fig. 4. Loading and regeneration runs for the non
catalyzed wal-flow traps.



