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PGM Single-Nano Size Catalyst with
High Thermal Stability and Low-Temperature Activity
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Summary

Aiming to achieve both thermal stability and low-temperature activity, a study on a new catalyst
was pursued. PGM (Precious Group Metals)-single-nano-material which excels in controlling the
sintering of the PGM was made into fine particles, which were dispersed on a thermostable oxide.
Compared to the current catalyst, the new catalyst showed the increase in number of the PGM
particles after a durability test, which are important for gas purification reactions, and at the
vehicle emission test after the dynamometer aging test, it achieved the same level purification
performance by 30% less amount of the PGM in the closed-coupled layout (Hot End). Oxygen

storage capacity after the durability test was also larger than that of the current catalyst,
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suggesting the possibility of reduction in the use of rare earth (Ceria material).
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Fig.1 Concept of Small Particles Sintering Prevention
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Fig.2 Diameter of Particles at Fresh (500 , 2hr, Air)
Catalyst A : Before grain refinement
Catalyst B : After grain refinement
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Fresh Aged
Catalyst A not 74.8 39.3
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talyst A mixed
Catalyst A mixe not 163.4 112.2
Al203
Catalyst B dispersed done 168.3 111.1
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Ref. Al203 167.7 121.0

*1 : Ratio of Catalyst A : Al2Oz3=1:9
*2 : Ratio of Catalyst B: Al2Os=1:9
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Fig.3-a Comparison of Secondary Particles of PGM
Single-Nano Material Before or After Grain
Refinement Treatment, 3-b Before Or After
Dispersed on Al,O3
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Fig.4 Comparison of Crystalline Structure of Developed
Material (XRD)
Sample information (Fig.3, 4)
Catalyst A; Before grain refinement, Catalyst B; After grain
refinement, Ratio of material composition; Catalyst B:
Al,O3 = 1 : 9, Aging condition; Fresh : 500°C, 2hr, Air,
Aged : 1,000°C, 24hr, 2%0;, 10%H,0/N_ balance
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Fig.5 Rh Concentration on Surface of Particles at Fresh
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Fig.6 Numbers of Rh Particles after Aging (1,000 , 24hr,
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Fig.7 Amount of Oxygen release for TPD After Aging

Measurement temp.; r. t— 600
Catalyst A; Before grain refinement, Catalyst B; After grain
refinement, Catalyst C; Rh loaded Ce-Zr-X-O
Ratio of material composition; Catalyst A (B, C): Al,O3=1:9
Aging condition; 1000 , 24hr, 2%0;, 10%H,0O/N; balance
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Fig.8 Light-off Performance of Developed TWC After
Dynamometer Aging (900°C, 50hr)
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Fig.9 Amount of Oxygen Release of Developed TWC at
500°C After Dynamometer Aging (900°C, 50hr)
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Fig.10 Catalyst Layout in Exhaust System for Emission
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Fig.11 Result of Emission Test on the Vehicle in EU Mode
Test
Amount of PGM,; Conventional TWC = 1.0g/L,

Developed TWC =0.7g/L
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