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Fig. 1 The schematic structure of monolithic
catalyst.

Table 1 Typical properties of substrates for
automotive catalyst.

substrate ceramics metal

material cordierite Fe-Cr-Al alloy
thmm 0.17 0.10 0.05 0.03
dinch? 400 400 400 400
dig=cm?3 0.43 0.32 0.68 0.41
Slem-2 27.3 28.3 29.6 30.4

t: wall thickness, c: cell pitch, d: bulk density,
S': geometric surface area
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Fig. 2 Basiclayout of the catalyst system com-
posed of the small volume warm-up catalyst
and the large volume main catalyst.
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Fig. 3 System conversion performance for
four types of warm-up catalyst after 50
hours aging test at 1173K.
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Fig. 4 Oxygen storage capacity and particle
size of Pt/Rh catalyst after 5 hours aging test
under rich and lean condition.
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Fig. 5 Improvement of NO, conversion by
increasing ceria loading.
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Fig. 6 NO, purification behavior of NSR
Catalyst.

--- Inlet gas, == Outlet gas, Inlet gases were fed
alternately at every 120s under reducing and
oxidizing conditions. Catalyst: Pt/Ba/Al,O3,
Temp.: 573K, Gas composition: Under Reducing
condition (a) [NO]=70ppm, [0,]=0.6%, [C3Hg]=
2000ppm, [CO]=0.5%, [H,0]=10%, [CO,] =14.5%,
N, balance. Under oxidizing condition (b) [NO]=
700ppm, [O4]=4%, [C3Hg] =800ppm, [CO]=0.1%,
[H,0]1=10%, [CO3]1=12.7%, N, balance.
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Fig. 7 Effect of oxygen concentration on
NO, storage.
Gas composition: NO=250ppm, 0,=0 to 6%, Nj
balance, Temp.: 673K, Catalyst: Pt/Ba/AL,O3.
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Fig. 8 N-compounds behavior on NSR Cata-
lyst.

--- NO in inlet gas, —— NO in outlet gas,
=== NO, in outlet gas, === N, in outlet gas,
Catalyst: Pt/Ba/Al,O3, Temp.: 573K, Gas com-
position: Under oxidizing (a) [NO]=0.2%, [O,]=
5%, He balance, (b) [He]=100% and Under reducing
condition (c) [0,]=5%, [H,]=10%, He balance.
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Fig. 9 NO, storage reduction mechanism on
NSR catalyst.
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Fig. 10 Influence of basicity of NO, storage
compounds on NO, storage amount.
Catalyst: Pt/NO,, storage compound/Al,O3, Temp.:
523K, Gas composition: [NO]=700ppm, [O;]=4%,
[C3Hg] =800ppm, [CO]=0.1%, [H,0]=10%, [CO, ]
=12.7%, N, balance.
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Fig. 11 Influence of basicity of NO, storage
compound on HC conversion.

Catalyst: Pt/NO, storage compound/Al,03. HC
conversion was measured in the Japanese 10-15
mode emission test.
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Fig. 12 Influence of sulfur deposit on NO,
conversion.

Catalyst: Pt/Ba/Al,O3. NO, conversion was
measured in the Japanese 10—15 mode emission
test.
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Fig. 13 Rich mixture control method during
constant cruising.
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Fig. 14 HC conversion efficiency of developed
catalyst.
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Recent Technology of Automotive Exchaust Catalyst in TOYOTA

Shin-ichi MaTsumoto
Catalyst Desigen Department, Material Engineering Division 1,
Toyota Motor Corporation, 1, Toyota-cho, Toyota, Aichi, 471-71 Japan

Catalysts that were recently developed by Toyota for automobile exhaust are reviewed.
(1) A thin wall substrates were developed for better catalyst performance. (2) A system com-
bining a close-coupled catalyst with high heat resistance and an under-floor catalyst with high
oxygen capacity were developed for low emission vehicles. (3) Based on a new concept, a
three-way catalyst having the ability to store NO, at oxidizing atmosphere and to reduce
stored NO, at reducing atmosphere was developed for automotive lean burn engines. (4) An
oxidizing catalyst with low light off temperature was developed for automotive diesel engines.
Key words: Automobile catalyst, Thin wall substrate, Close-coupled catalyst, Oxygen storage

capacity, Low emission vehicle, NO, storage-reduction catalyst, Diesel oxidizing

catalyst.





