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Summary

The three-way catalysts employed in gasoline engines cannot be used in diesel exhaust gas
atmosphere. This causes one of the various difficult problems in decreasing NOx emissions. As one
of technologies for addressing this problem, attention has been focused on selective reduction
catalysts capable of converting NOx by using HC contained in exhaust gas as a reducing agent. There
have been several reports dealing with the catalysts. Nevertheless, a mechanism of NOx conversion
reaction of NOx catalysts has not been clarified sufficiently. Additionally, the number of attempts to
predict the NOx conversion efficiency of the NOx catalysts with exhaust gas condition is still small.
On this paper, Pt-loaded zeolite, which is one of the NOx catalysts, was taken up and the reaction
mechanism of it was examined by the prediction model of conversion reaction of it. Two models, the
model based on the direct reaction between HC and NOx and the model based on the reaction, which
permits HC reaction intermediate produced by HC oxidation to purify NOx, were investigated. The
conversion efficiencies of HC and NOx for exhaust gas simulating the conditions in the vehicle were
predicted with the later model more accurately than the former model. It is presumed that the
reaction, in which HC reaction intermediate was involved, occurred on the condition. Additionally, it

is also presumed that the reaction occurred in the conversion reaction on a prototype.
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Table 1 Catalyst Sample Specifications

Pt Loading! ® [0%/cm30 O

04,21,28,42,5.6

Support Material

H type MFI
Si02/Al030 80

Binder

Alumina Hydrate

Honeycomb Material Cordierite
Cell Densitil kcells/m20 O 620
Wall Thicknes&] mmQO O 0.15
Aging condition
Temperature] O O O 600
Timé& hO O 24
Atmosphere Of1 200 I N&J balancel |

Table 2 Condition

for Model Gas Test

Gas Composition
NQ ppmO O 50, 100, 200, 750
CsH& ppmCO O 300, 500, 1000
CQl ppmO O 200
opooQd 10
copoon 45
H@ OOO 10
N2 Balance
Catalyst Size
O mmx Lengthl mmO O @ 25x 50
Space Velocity] tyh O 8x [D4
Rampingl O ZminO O 10

Table 3 Condition for Vehicle Emission Test

—

Engine Specification
Engine Type

Displacement] mgl L1 O]
Injection System

Direct Injection Diesel Turbo
Inline 4 cylinder
2.0x 108 2.00
Common-rail System

Inertia Weight Clas§] kg

1750

Test Cycle NEDC
Catalyst Location Closed Coupled Position
Catalyst Size ¢ 143.8x 118

Diametet] mmx O
Lengthl mmO O
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Fig.3 Comparison between Calculation by Two Models
and Measurement
0 CalculationO calculated by the model with direct
reaction of HC and NOx, Calculation@0 calculated by
the model with HC reaction intermediate product
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Fig.4 Comparison between Calculation and
Measurement on Various HC/NOx Ratio
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Fig.5 Comparison between Calculation and
Measurement on Various NOx Concentration
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Fig.6 Calculated HC, NOx Conversion Compared with
Measurement Pt 0.4x 10" g/cm?0
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Fig.7 Calculated HC, NOx Conversion Compared with
Measurementd Pt 2.1x 10 "g/cm?0
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Fig.8 Calculated HC, NOx Conversion Compared with
Measurement Pt 2.8x 10" g/cm?0
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Fig.9 Calculated HC, NOx Conversion Compared with
Measurementd Pt 5.6x 10 ”g/cm?0
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Fig.12 Calculated HC, NOx Conversion Compared with
Vehicle Test Measurement (1)
0 CalculationO calculated by the model with direct
reaction of HC and NOx, Calculation@0 calculated by
the model with HC reaction intermediate product
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Fig.13 Calculated HC, NOx Conversion Compared with
Vehicle Test Measurement (2)
O Calculation®0O calculated by the model with direct
reaction of HC and NOx, Calculation@0 calculated by
the model with HC reaction intermediate product
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Fig.14 Calculated HC, NOx Conversion Compared with m ]
Vehicle Test Measurement (3)
O Calculation®O calculated by the model with direct
reaction of HC and NOx, Calculation@0 calculated by
the model with HC reaction intermediate product
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