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NO, Reduction Technology in Direct Injection Gasoline Engine
System - Characteristic of OSC-Enhanced NSR Catalyst and
Optimization of Rich Spike Combustion

Shuichi Kubo, Yoshiyuki Mandokoro
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Abstract

The improvement in the performance of the
NO, storage-reduction (NSR) catalyst with a
direct-injection gasoline engine has been
examined.

It has been clarified that H, has the ability to act
as a higher reducing agent than CO for improve-
ment of the NO, reduction efficiency by analyz-
ing the relationship between the after-treatment
configuration and NOXx reduction. To produce H,
on the NSR catalyst, the promotion of the water
gas shift reaction (H,O+CO = CO,+ H,) using
ceria (CeO,) was attempted. Anincreasein the
ceriacontent in the NSR catalyst caused enhance-
ment of the oxygen storage capacity (OSC).

K d
Sl capacity, Hydrogen, Sulfur oxides

The OSC-enhanced NSR catalyst during arich
spike period showed the characteristic of the
production of high heat release and the generation
of H,. It was postulated that the high heat release
would contribute to the activation of the precious
metals on the catalyst.

This OSC-enhanced NSR catalyst showed that
the NOx conversion was improved by 30%
compared to the standard NSR catalyst by
optimizing the rich spike conditions. With the
combination of the OSC-enhanced NSR catalyst
and the rich spike combustion, the desulfation
was more significantly promoted by arapid
catalyst temperature rise.

Gasoline engine, Nitrogen oxides, NO, storage-reduction catalyst, Ceria, Oxygen storage
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Table 1 Engine operating conditions.

Engine Speed (rpm) 1600 & 2000
Gas Temperature at Inlet 340 /7 500
of NSR Catalyst
Air-Fuel Ratio (A/F) _under 20 /7 25
Lean Burn Condition
Rich Spike (RS) A/F 12 & 10
RS Period (sec) 0.3/ 4& 60
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Fig. 3 Effect of aftertreatment configuration on
NSR catalyst performance.

R&D Review of ToyotaCRDL Vol. 36 No.4 (2001.12)



|

38

00000000000000000000000
OO0ODONSRODOOOOOOONOOODOOOODO
000000000000 0000000000
oo

Fig. 40RSOD0O000SCOO0ODDNOOOODO
(COODOOH,)00OODOoocolnoosconn
ODcoOOdO0OSCOO0O0DONOONDODNOH,0CO
0000000000 SCcOO0D H,OOOOO0OO0O
0D000000SCcO00000O00O0nonononn
00000 @O0OO000O00SCO0OO0H,000
Fig. 30 CO0O0D0OO0O0D0ONO0O0DOOONDODO
oooooooooon

CO +H,0 - CO,+H, 000000000
O000O0O0OO0ONSROOOODOO OO NO,D
000000000000000H0000000
oooooooO
00000000000NO,00000000OO
0010000000RSOCOH,00000000O
0D@WODOO0D0DO00D00O0O00000H,0000NO,
000000000 OO0ONSROOOH,00000O
00000000000000000000000
00000000000 O000O00OH,00000
000000000 (00000 )°ONSROOOO
000000000000 OONSROOAOOOB
0o0000ooo0O
3000NSROOD (00000 ODOD0OODONSR
O0AODOOB)OOOOOOOOONOD (OO
NO,OCCD )ONSROOOOOOOOOODOOOFg 5
oooo
3000000000000000000000
00000000O0ONOOODDDOOONDNONDOD
O0O0O0O0DOONSROOOODOOODOOOOODO

8 .
] SC-in
S 6 -
Ke]
=
&
g 4 L
3
5 2L
O
0 L
co Ho

Fig. 4 Reforming characteristic of reducing agents
in start-up converter (S/C) during rich spike
period.
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