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Definition of NOx Adsorbent CapacityDefinition of NOx Adsorbent Capacity
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NOx adsorbent capacity = NOx g / Catalyst NOx adsorbent capacity = NOx g / Catalyst volvol LL
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Accelerated Aging with High Sulfur FuelAccelerated Aging with High Sulfur Fuel
Number of DeNumber of De--SOxSOx Events Over 120,000 MilesEvents Over 120,000 Miles

Depends on vehicle fuel economy, desired maximumDepends on vehicle fuel economy, desired maximum
sulfur loading, fuel sulfur level, catalyst volumesulfur loading, fuel sulfur level, catalyst volume

Mileage between Mileage between DeSOxDeSOx = = AvgAvg Fuel Economy (mpg) x Fuel Consumed (gal)Fuel Economy (mpg) x Fuel Consumed (gal)

Fuel Consumed = Desired S Loading (g/L) * Fuel Consumed = Desired S Loading (g/L) * Cat_volCat_vol (L) / Fuel S (g/gal)(L) / Fuel S (g/gal)

For 15ppm S fuel with 0.831 SG, the Fuel S (g/gal) = 47.2 mg S/gFor 15ppm S fuel with 0.831 SG, the Fuel S (g/gal) = 47.2 mg S/galal

ExampleExample Avg Fuel 
Economy

[mpg]

Des S 
Loading 

[g/L]

Cat vol
[L]

Fuel 
Consumed

[gal]

Mileage between 
DeSOx

[mi]

No. of 
DeSOx

Events over 
120k miles

35 1.0 1.5 31.8 1112 108
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High EngineHigh Engine--out CO, Hout CO, H22 and Low HC by and Low HC by 
Rich CombustionRich Combustion

SAE 2007SAE 2007--0101--0239; Honda0239; Honda

High CO, H2 (Low HC) 
⇒ High NOx η, low Fuel Penalty

99thth Aachen Colloquium, 2000; ToyotaAachen Colloquium, 2000; Toyota

10 15 20 25 30 35 40

500

400

300
250

350

450

550 1.6
1.2
0.8
0.4
0
-0.4

Air Fuel ratio

6

4

2

0

60

40

20

0

B
SF

C
(g

/k
w

h)

Sm
ok

e(
SB

)

N
O

x(
g/

kw
h)

H
C

(g
/k

w
h)

100

90

80

70

600

400

200

0

CO

30

20

10

0

40

70
60
50

30
20
10
0

C
O

(g
/k

w
h)

C
om

bu
st

io
n 

N
oi

se
(d

B
A )

EG
R

 ra
te

(%
)

In
je

ct
io

n 
Ti

m
in

g
(d

eg
.B

TD
C

)

10 15 20 25 30 35 40

500

400

300
250

350

450

550 1.6
1.2
0.8
0.4
0
-0.4

Air Fuel ratio

EGR Gas Temp.= 100ºC

150ºC

Smoke

BSFC

6

4

2

0

60

40

20

0

HCHC
2000rpm
Pme=0.2MPa

B
SF

C
(g

/k
w

h)

Sm
ok

e(
SB

)

N
O

x(
g/

kw
h)

H
C

(g
/k

w
h

H
C

(g
/k

w
h ))

100

90

80Combustion Noise

70

600

400

200

0

COCO

EGR rate 30

20

10

0

40

70
60
50

30
20
10
0

Injection Timing

C
O

(g
/k

w
h

C
O

(g
/k

w
h ))

C
om

bu
st

io
n 

N
oi

se
(d

B
A )

EG
R

 ra
te

(%
)

In
je

ct
io

n 
Ti

m
in

g
(d

eg
.B

TD
C

)

NOx



4

7

LNT Temperature (Precise) ControlLNT Temperature (Precise) Control
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LNT EngineLNT Engine--aging Resultsaging Results
Gasoline Mass Production LNT, High Sulfur Fuel (430ppm)Gasoline Mass Production LNT, High Sulfur Fuel (430ppm)

With rich combustion, without post injectionWith rich combustion, without post injection
Mileage is estimated from sulfur loading/DeMileage is estimated from sulfur loading/De--SOxSOx cyclescycles
DesulfationDesulfation was performed when sulfur loading became 1g/Lwas performed when sulfur loading became 1g/L

Some NOx adsorbent capacity remainedSome NOx adsorbent capacity remained
Small Small exothermexotherm with no post inj. with no post inj. underfloorunderfloor LNTLNT
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Effect of Aging Condition on NOx Effect of Aging Condition on NOx 
Adsorbent CapacityAdsorbent Capacity

When Temperature is Controlled Precisely, SulfurWhen Temperature is Controlled Precisely, Sulfur--FreeFree
Oven Aged is Very Similar to Engine AgedOven Aged is Very Similar to Engine Aged

NOxNOx Adsorbent Capacity at 350 Adsorbent Capacity at 350 °°C LNT TemperatureC LNT Temperature
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