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Principles of urea-SCR catalysts

Slip catalyst

NH; + O, > N, & NO,
Urea (NH,),CO
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‘ ANH, + 4NO + O, — 4N, + 6H,0
> 2NH, + NO + NO, — 2N, + 3H,0

Optimum: NO/NO, = 1 8NH, + 6NO, — 7N, + 12H,0
Engine out: NO/NO, = 10
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Test results

Engine Certification Data (engine family)

Emissions (g/bhp.hr) NMHC+NOXx PM CO NOXx NO?2 CO2
Diesel (3DDXHO08.5FJB) 2.13 0.012 035 | - | - | -
CNG (3DDXHO08.5FJG) 0.94 0.008 003 | - | - | -
Baseline Emission Tests (Engine is equipped with DPF)
Emissions (g/bhp.hr) | NMHC+NOXx PM CO NOX NO?2 CO2
Hot start 1 2.95 0.01 0.26 2.95 0.69 755
Hot start 2 3.01 0.01 0.15 2.97 0.79 765
Hot start 3 2.81 0.01 0.17 2.77 0.73 743
Average Hot 2.92 0.01 0.19 2.90 0.74 754
Cold start 3.56 0.01 0.27 3.56 0.90 795
Composite Baseline 3.01 0.01 0.20 2.99 0.76 760
DPF with Urea SCR
Emissions (g/bhp.hr) NMHC+NOX PM CO NOX NO2 CO2
Hot start 1 1.06 0.01 0.43 1.06 0.25 746
Hot start 2 0.96 0.01 0.24 0.95 0.16 738
Hot start 3 0.99 0.01 0.27 0.99 0.24 740
Average Hot 1.00 0.01 0.31 1.00 0.22 741
Cold start 1.96 0.01 0.17 1.96 0.34 799
Composite Baseline 1.14 0.01 0.29 1.14 0.24 749
Conversion 62% NC -43% 62% 69% 1%




Test engine & catalyst data

e 2003 Detroit Diesel 50 — 8.5 L Diesel particulate filter

displacement — Cordierite DPF catalyzed by Engelhard
« Direct injection — Supplied by Detroit Diesel as certified
« Engine certified @ PM = 0.01 g/bhp.hr SCRsysterr

(equipped with catalyzed diesel y cata_yst

particulate filter) — Metallic substrate catalyzed by

Umicore
— V based SCR catalyst
— Diam 11.25”" x 10”

« Slip catalyst

— Metallic substrate catalyzed by
Umicore

» Turbocharged, charge air cooling,
water-cooled EGR

« Rated 275 HP @ 2100 RPM

B L e — Diam 11.25"x 3"
[ & = *-,\ i7 « SCR & slip catalysts have been aged
[ =7 | i by 1000 hours

« Complete systems has run 25 hours
prior to emission measurements
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Applications




MaxTRAP™ Active Diesel
Particu_late Filter

T —— T

Tempzoeé;ature Time %o Time %0

< 200 97.25 95.76

200 - 250 1,64 3.56

250 - 340 0.90 0.68

340 — 400 0.17 0.00

400 - 450 0.04 0.00

> 450 0.01 0.00
Dimension and weight of Data from ExoClean™ field application on
ExoClean™ design for Mercedes-Benz Sprinter with commercial

Mercedes-Benz Sprinter standard fuel (350ppm of Sulfur) for 1900 to
application. 2000 hour field operation (fleet)

with average speed 9.2 km/h.
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