
1

DDiesel iesel AAftertreatment ftertreatment AAccelerated ccelerated AAging ging CCycleycle

SwRI SymposiumSwRI Symposium
02/22/200802/22/2008

DOCsDOCs AND AND LNCsLNCs
Dr. Gordon J.J. BartleyDr. Gordon J.J. Bartley

2

DOC (1)DOC (1)

Diesel Oxidation Catalysts (DOC) Serve MultipleDiesel Oxidation Catalysts (DOC) Serve Multiple
Functions in Diesel Exhaust ApplicationsFunctions in Diesel Exhaust Applications

HC and CO emissions reductionHC and CO emissions reduction
NONO22 generation from NO + Ogeneration from NO + O22 to assist DPF regenerationto assist DPF regeneration
and LNT and SCR performanceand LNT and SCR performance
NHNH33 emissions reduction as slip of cleanemissions reduction as slip of clean--up catalystup catalyst
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DOC (2)DOC (2)

DOC Deactivation is PrimarilyDOC Deactivation is Primarily

Thermal Thermal –– Arrhenius rate law appliesArrhenius rate law applies
Chemical poisoning Chemical poisoning –– e.g. lubricant oil phosphoruse.g. lubricant oil phosphorus

ZDDPZDDP
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DOC (3)DOC (3)

x 4633 cycles = 120,000 miles

•• Drive representative vehicle ~ 4 cyclesDrive representative vehicle ~ 4 cycles
104 miles using EPA SRC104 miles using EPA SRC

•• Generate temperature histogramGenerate temperature histogram
adjusted to 120,000 milesadjusted to 120,000 miles

Example of DOC DAAAC DevelopmentExample of DOC DAAAC Development
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DOC (4)DOC (4)

Raise temperatures toRaise temperatures to
accelerate aging timeaccelerate aging time

•• Create simplified steadyCreate simplified steady--
state aging modes forstate aging modes for
bench engine aging cyclebench engine aging cycle
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DOC (5)DOC (5)
Chemical Poisoning ComponentChemical Poisoning Component

Use similar method as for other componentsUse similar method as for other components
e.g.  oile.g.  oil--inin--fuel + infuel + in--exhaust injectionexhaust injection



4

7

LNC (1)LNC (1)
Lean Lean NOxNOx Catalysts (LNC) a.k.a. HydrocarbonCatalysts (LNC) a.k.a. Hydrocarbon
Selective Reduction Catalysts (HCSelective Reduction Catalysts (HC--SCR)SCR)

Convert Convert NOxNOx to Nto N22 using hydrocarbon as using hydrocarbon as reductantreductant

(COMPOSITE GENERATED FROM INDUSTRY EXPERIENCE)
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LNC (2)LNC (2)

Deactivation MechanismsDeactivation Mechanisms

COPPERCOPPER
Copper dispersion stability at high temperaturesCopper dispersion stability at high temperatures

ZEOLITEZEOLITE
Hydrothermal durability Hydrothermal durability –– dealuminationdealumination

c.f. urea SCR catalystsc.f. urea SCR catalysts

Silver / Alumina Silver / Alumina LNCsLNCs

Silver dispersion stability at high temperaturesSilver dispersion stability at high temperatures
Alumina surface area stability at high temperaturesAlumina surface area stability at high temperatures
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LNC (3)LNC (3)

Cerium / Silver / Cerium / Silver / ZeoliteZeolite LNCsLNCs

Cerium and silver dispersion stability at high tempsCerium and silver dispersion stability at high temps
ZeoliteZeolite hydrothermal durability hydrothermal durability -- dealuminationdealumination

c.f. urea SCR catalystsc.f. urea SCR catalysts

Primary Deactivation is Thermal / HydrothermalPrimary Deactivation is Thermal / Hydrothermal

Chemical Deactivation ???Chemical Deactivation ???

Similar Procedure to DOC / SCR ???Similar Procedure to DOC / SCR ???


