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Introduction

m Cu/zeolite is SCR catalyst candidate for diesel engine

NOx removal

m Cu/zeolite is susceptible to reductive hydrothermal
deactivation, it is important to understand failure mode and
deactivation mechanism:

N\ DPF regeneration results in O, depletion

N\ Aged DOC results in HC deposition on SCR and HC

ignition results in O, depletion

N\ Engine malfunction causes rich exhaust stream




Catalyst Aging, Testing & Characterization

Reductive Hydrothermal Aging
mMonolithic Cu/zeolite catalyst
mC,H,/CO/CO+H, presence
mWithout O, presence

m5% CO,, 4.5% H,0O, N, Balance
m30,000/h SV

Activity Testing
m350ppm NO
m350ppm NH,
m5% CO,

m4.5% H,0

mN, Balance

m30,000/h SV

Characterization
mTGA
mXRD
mBET
mXPS

mN, Adsorption
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TGA-HC Reduced
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Micropores-HC Reduced
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Mesopores-HC Reduced
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XRD-HC Reduced
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Activities-CO Reduced
(3000ppm CO, 0% O,, 650°C1Hr)

100
80 -
S
S 60 -
Jz
GEJ /
S / \
6 40 /: N\
> A Slight deactivation as reduced —a— Degreened
20 // —oe— As-reduced-Run1
% —#— Repeat-Run2
0 I I I I
w150 250 350 450 550
..55?9}.1.; Temperature (°C)

RESEARCH
1

9




Micropores-CO Reduced
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TGA-CO Reduced
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Activities-CO+H, Reduced
(3000ppm CO + 1000ppm H,, 0% O,, 650°C, 1hr)
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TGA-CO+H, Reduced
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Chemistry of Cu/Zeolite Catalyst

Cu'*-Zeo
Cu%-Zeo

Reversible Irreversible
CO CO+H,
> Cu?*-Zeo+ > Cuo
02 1 02
O
HC || O, 2
Coke—{ Cu**-Zeo] cuo
Reversible Irreversible

Deactivation: Cu?* reduction — Cu oxidation — CuO sintering
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Summary

m HC reduction results in coke formation
and reversible catalyst deactivation

m CO/H, reduction results in permanent
catalyst deactivation

m Cu?* reduction and sintering are
attributed to catalyst deactivation
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Thanks!
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