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Introduction

e Research focus:

— Impact of sulfur on:
W4 Catalyst performance
e Short term catalyst durability

e This presentation summarizes results from
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Diesel Oxidation Catalyst (DOC)

DOCs can be very effective in control of hydrocarbon
(HC) and carbon monoxide (CO) emissions.

Presently used for PM control in some buses (to meet
0.05 g/bhp hr standard)
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DOC Specifications

Engine Pt Loading | Substrate Size |Volume
(g PT/ft3) (cm) (L)
ISM370 19.1 (OD) x 15.9| 4.50
Cummins
3 x 11.8

AWAWA
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DECSE Test Fuels

e Sulfur content: 3-, 30-, 150-, and 350-ppm S

e The 3-ppm base fuel is doped with a mixture
of sulfur compounds:
— dibenzothiophene (59.4%w)
— benzothiophene (25.9%w)
— di-t-butyl disulfide (5.7%w)
— ethyl phenyl sulfide (8.9%w)
e Other properties:
— 29%m aromatics (10%m PNAS)
— 45 cetane number




Sulfate Make

e DOCs are loaded with precious metal catalyst

to facilitate oxidation of HC, CO, and PM

— catalyst selection determined by exhaust
temperature profile
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Cummins ISM3 70 Results
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Evaluation Protocol - ISM370

HD Transient Federal Test Procedure
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Hydrocarbon Emissions
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Carbon Monoxide Emissions
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Peak Torgue PM - ISM370

OICA Mode 2 - 518°C (964°F) catalyst inlet temperature
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FTP PM Emissions - ISM370

Catalyst inlet temperature range = 124°C to 352°C Avg: 239°C
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Cummins ISM370 Summary

e DOC Performance

— HC reduction:
e 95%+ with low sulfur fuels over both cycles
e reduction efficiency declines 3-10% with high S fuel

— CO reduction
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International 1444k Results

DEER 2000 Shawn D. Whitacre - 14




Evaluation Protocol - 1444E

FTP-75 Mimicry
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Hydrocarbon Emissions
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Carbon Monoxide Emissions
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Peak Torgue PM - T444E

NAV 9 Mode 9 - 434°C (813°F) catalyst inlet temperature
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FTP75 PM Emissions - [444E

Catalyst Inlet Temperature: 105°C to 229°C Avg: 172°C
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International T444E Results

e DOC Performance

— HC reduction:
e 99%-+ efficiency under steady state conditions
e 90%+ efficiency over transient test
e No fuel sulfur impact

— CO reduction
e 90%-+ reduction in steady-state and transient tests
e No fuel sulfur impact

— PM

e Sulfate contributes large fraction of total PM with 150-,
and 350-ppm S fuels

e Effective for PM reduction over transient



Conclusions

e Both DOC formulations are very effective for

HC and CO emission reduction

e Higher sulfur fuels negatively impact PM
emissions, especially under high load
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